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GENERAL NOTICES

General Notices

General Stat_ements

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

A monograph is to be constructed in accordance with any

general monograph or notice or any appendix, note or other.

explanatory material that is contained in this Pharmacopoeia
and that is applicable to that monograph. All statements
contained in the monograph, except where a specific general
" notice indicates otherwise and with the exceptions given
hereafter, constitute standards for the official articles. An article
is not of pharmacopoeial quality unless it comnplies with all of
the requirements stated.

Exceptions to the General Notices do exist, and where they
do, the wording in the individual monograph or an appendix
takes precedence and specifically indicates directions
or the intent. Thus, the speciﬁc wording of standards, tests,
assays ‘and other specifications is binding wherever
deviations from the General Notices exist. Likewise, where
- there is no specific mention to the contrary, the General Notices
apply. :
Name. The full name or title of this book, including addenda
thereto, is Indian Pharmacopoeia 2022, abbreviated to IP 2022.
In the texts, the term “Pharmacopoeia” or “IP” without
gualification means the Indian Pharmacopoeia 2022 and any
amendments and thereto.

Official and Official Articles: The word ‘official” wherever
used in this Pharmacopogia.or with reference thereto,

is ‘synonymous ‘with “pharmacopoeial’; with ‘IP> and with.

‘compendial’. The designation IP in conjunction with' the
official title on the label of an-article is an indication that the
article purports to comply with 1P standards:

The following terms dre used where the articles for which
monographs are pr0v1ded are to be d1st1ngulshed

An official substance is a, smgle drug or a drug entity oF &
pharmaceutical aid for which the mono graph title includes no
mdlcation of the nature of a dosage form.

An ofﬁcw.l preparatxon is a drug product (dosagc form) and is
the ﬁmshed or partially ﬁmshed preparation or product of one
or more official substances formulated for use on the patient.

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

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

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

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

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

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

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

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

A preparation must comply with the requirements specified,

-throughout its shelf-life assigned to it by the manufacturer

For opened or broached containers, the maximum period of

'vahdlty for use will be as may be stated in the individual

monograph. Nevertheless, the responsib 1hty for assigning the
period of validity shall be with the manufacturer.

Added Substances. An official substance, as distinguished
from an official preparation, contains no added substances
except when specifically permitted in the individual monograph.
Unless otherwise specified in the individual monograph, or
elsewhere iti the Géneral Notices, suitable substances may:be
added to an-official ;preparation:to -enhance- its: stability,
preserve its properties, usefulness or elegance, or to facilitate
its preparation. Such auxiliary substances shall be harmless in
the amounts used, shall not exceed the minimum quantity. -
required to provide their intended effect, shall not impair the
therapeutic efficacy or the bioavailability or safety of the
preparation and shall not interfere with any of the tests and -
assays prescribed for determining compliance with the official
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standards. Particular care should be taken to ensure that such
substances are free from harmful organisms. The freedom to
the manufacturers to add auxiliary substances imposes on
them the responsibility of satisfying the licensing authorities
on the purpose of the addition and the innocuity of such
substances. No substance shall be added to conceal any defect
or damage or deficiency in the substance or formulation.

Alternative Methods. The tests and assays described are the
official methods upon which the standards of the
Pharmacopoeia are based. Alternative methods of analysis
may be used for control purposes, provided that the methods
used are shown to give results of equivalent accuracy and
enable an unequivocal decision to be made as to whether

compliance with the standards of the monographs would be .

achieved if the official methods were used. Automated
procedures utilising the same basic chemistry as the test
procedures given in the monograph may also be used to
determine compliance. Such alternative or automated
procedures must be validated and are subject to approval by
the authority competent to authorised manufacturer of
substance or product.

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

Meanings of Terms

Alcohol. The term “alcohol” without qualification means
ethanol (95 per cent). Other dilutions of ethano!l are indicated
by the term “ethanol” or “alcohol” followed by a statement of
the percentage by volume of ethanol (C,H;0) required.

Desiccator. A tightly—closed container of suitable size and

design that maintains an atmosphere of low moisture content -
- by means of silica gel ot phosphorus pentox1de or other .
- not less than 99.0.per cent and not more than 101.0 per cent, |
" .calculated in terms of the equivalent content of C,HO,.

suitable desiccant,

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

Ethanol. The term ethanol™ without quahﬁcauon means’

anhydrous ethanol or absolute alcohol

Filtration. Unless otherwise stated, filtration is the passing of -
aliquid through.a suitable filter paper or. equlvalent dev1ce -

until the filtrate is clear. -

Freshly prepared Made not more than 24 hours before 1t is
used.

o Label Any pnnted packmg rnatenal mcludmg package mserts

) that pIOVide mformatlon on the article.

' ."Negligible. A guantity not exceedmgVO;SO.mg.ﬁ

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

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

‘Water. If the term is used without qualification it means Purified

Water of the Pharmacopoeia. The term ‘distilled water’
indicates Purified Water prepared by distillation.

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

Provisions Applicable To Monographs and Test Methods

Expressmn of Contents. Where the content of a substance 18
defined, the expression “per cent” is used accordmg to
circumstances with one of two meanings:

— per cent w/w (percentage, weight in weight) expressing
the number of grams of substanee in 100 grams of fmal
product,

— per cent v/v (percentage, volume in volume) expressing :
the number of millilitres of substance in: 1 0 mlihhtres of
- final product. s

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

Where the content of a substance is expressed in terms of the
chemical formula for that substance an upper limit exceéeding
100 per cent may be stated. Such an upper limit applies to the
result-of the assay caleulated in terms of the equivalent.content
of the specified chemical formula. For example, the statement
‘contains not less than 99.0 per cent and not.more than:
101.0 per cent of C;HO, implies that the result of the assay s’

- Where the result of an assay or test is required to be'calculated

with reference to the dried, anhydrous, ignited substance, or
the substance free from solvent, the determination of loss on
drying, water content, loss on 1gmt1011 content of the spemﬁed
solvent, respectwely is carried out by the method prescnbed :

~in the relevant test in the monograph

vExpressmn of Concentratmns The followihg expressions in

addition to the ones gwen under Expressmn of Content are

: also used:
— per cent why (percentage WeIght in volume) expressing

~ the number of grams cf substance in 100 mﬂhhtres of -
product : Sl e it .

©— pér cent viw (percentage volume in weight) expressmg' ‘

the number of mﬂhhtres of substance i IOO grams of.' L
product. R & ‘




GENERAL NOTICES

Usually, the strength of solutions of solids in liquids is
expressed as percentage weight in volume, of liquids in liquids

-as percentage volume in volume, of solids in semi-solid bases

{e.g. creams) and of gases in liquids as percentage weight in
weight.

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

- When the concentration of a solution is expressed in molarity

designated by the symbol M preceded by a number, it denotes
the mumber of moles of the stated solute contained in sufficient
Purified Water (unless otherwise stated) to produce 1 litre of
solution. : '

Abbreviated Statements. Incomplete sentences are employed
in parts of the monographs: for directness and brevity (for
example, [odine Value, Notmore than ...... ; Relative Density.
....... to........) Where the tests are abbreviated, it is-to be
understood that the test method referred to in brackets
provides the method to be followed and that the values
specified are the applicable limits.

Weights and Measures. The metric systern of weights and
teasures is employed in the Pharmacopoeia. Al measures are
required to be graduated at 25° and all measurements in tests
and assays, unless otherwise stated, are to be made’at ‘that
temperature. Graduated glass apparatus used in analytical
operations shall comply w1th the reqmrements stated in

.Chapter2 L.6.

Monographs

-General Monographs '; o

General monographs on d()sage forms mclude requirenients
of general application-and apply to all preparations within the

scope of the Introduction section of the general monograph, -
_ except where a preamble limits the application.

The requirements are not necessarily comprehensive for a
given specific preparation; additional requirements may
sometimes be given in the individual monograph for it.

Production. Statements glven under the headmg Productmn
relate to partlcular aspects of the manufacturing process and
are not necessarily comprehensive.. However, they are
mandatory mstructmns to manufacturers. They may relate
for example, to source materials, to the manufacttmng process
and its validation and control, to any in-process testing that
is to be carried out by the manufacturer on the final product
either on selected batches or on each batch prior to release.

‘Al this cannot be verified on a sample of the final product by

an independent analyst. It is for the licensing authonty to
verify that the mstmctlons have been followed.

The absence of a section on Production does not imply that
attention to features such as those given above is not required.
An article described in 2 monograph of the Pharmacopoeia is
to be manufactured in accordance with the principles of good
manufacturing practice and in accordance with the
requirements of the Drugs and Cosmetics Rules, 1945,
The general principles applicable to the manufacture and
quality assurance of drugs and preparations meant for human
use apply equally to veterinary products as well.

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

Official preparations are prepared only from ingredients that
comply with the requirements of the pharmacopoeial
monographs for those individual ingredients for wh1ch
monographs are provided.

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

Individual Monographsv .

Drugproducts that are the subject of an individual monograph

are also required to comply with the tests given in the general )
monographs.

Titles. The main title for a drug substance is the Intemanonal

Non- proprletary Narme (INN) approved by the World Health

Organization. Subsxdlary names and synonyms. have also been -
given in some cases; where mcluded they bave the same
significance as the main title.

The main titles of drug products are the ones commonly-
recognised in practice. Synonyms drawn from the full
non-proprietary name of the active ingredient or 1ngred1ents

have also been given. Where, however, a product contains

one or the other of different salts of an active molecule, the
main title is based on the full name of the active ingredient.
For example, Chloroqume Phosphate Tablets and Chloroqume '
Sulphate Tablets. :

Chemical Formulae, When the chemical structure of an ofﬁcxal w
substance is known' or-generally accepted, the graphic and -
molecular formulae are normaily given at the beginning ofthe

-monograph for information.  This information refers to. the

chemically pure substance and is -not to be regarded as-an
indication of the purity of the official material. Elsewhere, in
statement of purity and strength and.in descriptions. of
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processes of assay, it will be evident from the context that the
formulae denote the chemically pure substances.

Where the absolute stereochemical configuration is specified,
the International Union of Pure and Applied Chemistry
(IUPAC) R/S and E/Z systems of designation have been used.
If the substance is an enantiomer of unknown absolute
stereochemistry, the sign of the optical rotation, as determined
in the solvent and under the conditions specified in the
monograph, has been attached to the systematic name.
An indication of sign of rotation has also been given where
this is incorporated in a trivial name that appears on an IUPAC
preferred list.

Atomic and Molecular Weights. The atomic weight or
molecular weight is shown, as and when appropriate at the
top right hand comer of the monograph. The atomic and
molecular weights and graphic formulae do not constitute
analytical standards for the substances described.

Definition. The opening statement of a monograph is one
that constitutes an official definition of the substance,
preparation or other article that is the subject of the
monograph. In certain monographs for pharmaceutical
preparations the statement is given in terms of the principal
ingredient(s).

-In monographs on vegetable drugs, the definition indicates

" whether the subject of the monograph is, for example, the

whole drug or the drug in powdered form.

Certain pharmaceutical substances and other articles are
defined by reference to a particular method of manufacture.
-A statement that a substance or article is prepared or obtained
by a certain method constitutes part of the official definition

and implies that other methods are not permitted. A statement
_ that a substance may be’ prepared or obtained by a certain
method, however indicates that this is one possible, method
~and does not imply that other methods are not perrms;51ble

* . Statement of content. The limits of content stated are those"
.. determined by the method described under Assay.

" Category. The statement of category is provided for general

information only and is indicative of the medical or

‘pharmaceutical basis for recognition in the Pharmacopoeia.

It generally represents an application of the best known
- When tests: for mfrared absorption are applied to material

pharmacolo gical action of the article or of its active 1ngred1ent

The statemet under the headmg' ‘Category are also’ subJect“: E
to regulatlons under the D&C Act 1940 and rules theirunder i
In the case of pharmaceutical aids it may i indicate the moreﬁﬁ,
-common usage of the article. The statement is not intended to . -
limit in any way the ¢hoice or use of the article nor to mdlcate

that it has no other-activity or.use;.

Usual strength. The statement on the usual strength(s) of a-.
- preparation given in the individual monograph indicates the - -
S strength(s) usually marketed for information of the pharmacist
- and the medical practttloner It does not’ 1mp1y thata strength

other than the one(s) mentioned in the individual monograph
meeting all the prescribed requirements cannot be
manufactured and marketed with the approval of the
appropriate authority.

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

Solubility. Statements on solubility are given in Chapter2.4.26
and are intended as information on the approximate solubility
at a temperature between 15° and 30°, unless otherwise stated,
and are not to be considered as official requirements. However,
a test for solubility stated in a monograph constitutes part of
the standards for the substance that is the subject of that
monograph.: :

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

All 1P articles are subject to relevant control of residual
solvents, even when no test is specified in the individual
monograph. If solvents are used during production, they must
be of suitable quality. In addition, the toxicity and residual
level of each solvent shall be taken into consideration and the

solvents limited according to-the principles defined and the . . -
requirements specified in Chapter 5.4. Residual Solvent, using

the general methods presented therein or. other suitable
methods. :

Test Methods

References to general methods of testing are indicated by test

method numbers in brackets immediately after the headmg of -

the test or at the end of the text.

Identification, The tests given under the headmg Identlﬁcatlon
are not necessarily sufficient to estabhsh absolute proof of

' identity. They provide a means of verifying that the identity
“of the material under'examination is in accordance w1th the
. label on the.cortainer.

‘In certain monographs alternative series of identification tests
"are given; compliance with either one or the other set of tests

is adequate to verlfy the identity of the article.

extracted from formulated preparatlons strict concordance

with the specified reference spectrum may not always be
' p0551ble but nevertheless a close resemblance between the; ;

spectrum of the extracted material and the spec1ﬁed referencev o
'"spectrum should be achieved

.YTESts a"dASsays e

The tests and assays are the oﬁimal methods upon Wthh the: o
standards of the. Pharmacopoem depend. The. Tequirements.
are not framed to take into account all possible impurities. It s
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not to be presumed, for example, that an impurity that is not
detectable by means of the prescribed tests-is tolerated.
Material found to contain such an impurity is not of
pharmacopoeial quality if the nature or amount of the impurity
found is incompatible with good pharmaceutical practice.

Pharmacopoeial methods and limits should be used merely as
compliance requirements and not as requirements to guarantee
total quality assurance. Tests and assays are prescribed for
the mininum sample available on which the atiributes of the
article should be measured. Assurance of quality must be
ensured by the manufacturer by the use of statistically valid
sampling and testing programumes.

Tests. Unless otherwise stated, the assays and tests are carried
out at a temperature between 20° and 30°.

Where it is directed that an analytical operation is to be carried
out ‘in subdued light’, precautions should be taken to avoid
exposure to direct sunlight or other strong light. Where a
procedure is directed to be performed “protected from light’
precautions should be taken to exclude actinic light by the
use of low-actinic glassware, working in a dark room or similar
procedures.

For preparations other than those of fixed strength, the
quantity to be taken for a test or an assay is usually expressed
in terms of the active ingredient. This means that the quantity

of the active ingredient expected to be present and the quantity -
of the preparation to be taken are calculated from the strength -

stated on the label. _
Other Tests. In the monographs on dosage forms and certain

preparations, under the sub-heading ‘Other tests’ it is stated
that the article complies with the tests stated under the general

monograph of the relevant dosage form or preparation.
Details of such tests are provided in the general monographs.

Limits. The limits { givenare based on'data obtained in normal -
analytical practice. They take into account normal analytical |

errors, of acceptable variations in manufacture and of
deterioration to an extent that is acceptable. No further

tolerances are to be applied to the limits for determining whether

or not the article under examination complies with the
requirements of the monograph.

Quantities. Unless otherwise stated, the quantities to be taken
for assays, limit tests and other tests are of the substance
under examination.

In tests with numerical limits and assays, the: quantity stated

' to be taken for testing is approximate. The amount actually . :

- used, which may deviate by not more than 10 per cent from
that stated, is accurately weighed ‘or measured and the result
- ofanalysis is calculated from this exact quantity. In tests where

the limit is not numerical but usually dépends upon -

.. comparison with the b'ehaviour of a reference in the same
e conditions, the stated quantity is taken for testmg Reagents
are used in the- prescnbed amounts::

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

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

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

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

Reagents and Solutions. The reagents required.for the tests
and assays of the Pharmacopoeia are defined in the various
chapters showing their nature, degree of purity and the
strengths of the splutions to be made from them. The .

_ Tequirements set out are not intended to imply that the materials

are suitable for use in the test concerned; reagents not

covered by monographs in the pharmacopoeia shall not be_ L

claimedto be of 1P quahty

The term “analytical reagent grade of commerce’ implies that - o
the chemical is of a high degree of purity wherein the limits of *
various impurities aré known. Where.it is directed to use a

.*general laboratory reagent grade of commerce” it is ihtended'_: -

that a chemically pure grade material, not necessarily required
to be tested for limiting or absence of certain impurities, is to
be used. :

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

Reference Substances. Certain monographs require the use
of a chemical reference substance or a biclogical reference
preparation or a reference spectrum These are authentic
specimens chosen and verified on the basis of their suitability
for intended use as prescribed in the Pharmacopoeia and are

-~ not necessarily suitable in other circumstances.

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

Biological Reference Substances, also abbreviated to IPRS

.and Standard Preparations of antibiotics are issued by :' .

1289




<1290

GENERAL NOTICES

1P 2022

agencies authorised by the IPC. They are standardized against
the International Standards and Reference Preparations
established by the World Health Organization (WHO).
The potency of these preparations is expressed in
International Units. :

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

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

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

vatue should be used for any additional required calculations.
Acceptance criteria are fixed numbers and are not rounded. -

When. rounding is required, co_ﬁ_si_der‘ orﬂy one digit in the

" decimal place to the right of the last place in the limit expression;
if this digit is 4 or smaller, it is eliminated and the preceding -
digitis leftunchanged. If this digitis 5t0 9, itis ehmmated and.

the preceding digit is 1ncreased by 1.

Table 1-~ Illustration of Rounding Numencal values forl'.-

companson with Reqmrements

Pharmacopoelal Unrounded Rounded Conforms
Requirement Value ~ Result
(per cent) (per cent),
Assay imit - 9796 98.0 Yes
2 98.0 per cent 9792 979 "No
o 97.95 980 - Yes.
Assay limit 10155 016 -~ No
<1015percent '~ 10146 CLI0LS L Yes
T 1014s 1015 Yes
~0 . Limit test 0.025 003 2 No
~ . £0.02 per cent 0015 0.02 Yes
0027 003 No
© Limittest<3 ppm 3.5ppm 4 ppm No
3.4ppm .  3ppm-. . Yes
2.5 ppm - 3.ppm Yes

Storage. Statements under. the side-heading ‘Storage’
constitute non-mandatory advice. The articles of the
Pharmacopoeia are to be stored under conditions that prevent
contamination and, as far as possible, deterioration.

- Precautions that should be taken in relation to the effects of

the atmosphere, moisture, heat and light are indicated, where
appropriate, in the individual monograph.

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

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

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

Store in a freezer (-2°to -1 8°)

— - Store in a deep freezer (Below -1 8%

_Storage conditions not related to temperature are indicatéd in
the following terms:

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

- Where'no specific storage directions of limitations are given

in'the monograph or in the D&C rules 1945 or by the
manufacturer, it is to be understood that the storage conditions
include protection from moisture, direct sunlight, freezing and
excessive heat {any temperature above 40°).

S't‘orage Co‘htainer‘s The requirements, guidance and
information on containers for phar-rnaceutwal use are gwen in
the chapter entitled Contamers (6.2).

= -_In general, ‘an article should be.packed .in a; well- closed
o jcontamerx €, Ong that ‘protects the contents from contammauon-

by extraneous solids, liquids, moisturé or. vapours and from
loss of the article under normal cond:tmns of handling and
storage and preserves the properties of the drug Containers,

unless otherwise specified, or of the nature such as capsule
shall, foils of strips etc, shall allow examination of the contents
inside. Closures used shall also of suitable properties and
quality to protect the drug from any contamination and shall
not be the source of contamination by themselves. Notices as
may be needed in respect of Radmphannaceuticals may also

L be 1ncorporated

: Where addltmnally, Loss or detenoratlon of the artlcle from

effervescence, dehquescence or evaporatlon under normal
conditions of storage is likely, the container must be capable
of bemo tightly closed, and re- closed after. use. iy
In certain cases, special requlrernents of pack have been
indicated in some monographs under Stordge, using
expressions that have been-defined in'chapter 62,
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Labelling. The labelling of drugs and pharmaceuticals is
governed by the Drugs and Cosmetics Rules, 1945,
The staternents that are given in the monographs under the

side-heading ‘Labelling’ are not comprehensive. Only those -

that are necessary to demonstrate compliance or otherwise

with the monograph have been given and they are

- mandatory. For example, in the monograph on Betamethasone
. Sodium Tablets the labelling statement is “The label states

the strength in terms of the equivalent amount of
betamethasone™,
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ACTIVE PHARMACEUTICAL INGREDIENTS

General Requirements

The Pharmacopoeia provides monographs of active
pharmaceutical ingredients (that are used as active substances
or excipients) and dosage forms (consisting of active
substances that may be combined with excipients).
Additionally, the general requirements including the processes
for the preparation of many of them and the tests of a general
nature applicable to article described in the monograph are
given in the following pages. In addition to define the active
pharmaceutical ingredients and dosage forms, this section
presents the general principles involved in the productlon of
some of them.

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

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

Active Pharmaceutical Ingredients

Phai‘maceutical Substancés

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

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

Active Pharmaceutical Ingredients may be used as such or ag
starting materials for subsequent formulation to prepare
medicinal products. Depending on the formulation, certain
substances may be used ecither as active substances or as
excipients. Solid substances may be compacted, coated,
granulated, powdered to certain fineness, or processed in other
ways. A monograph is apphcable to a substance processed
'with an excipient only where such processmg 18 mentloned in
the monograph.

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

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

Production

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

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

if substances are produced or processed to vield a certain
form or grade, that specific form or grade of the substance
complies with the requirements of the monograph. Certain
functionality-related tests may be descnbed to control
properties that may influence the sultabﬂxty of the substance
and subsequently the properties of dosage forms prepared
fromit.

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

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

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

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

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

Where active substances have beén processed with excipients
to produce, for example, coated or granulated substances, the
processing is carried out under conditions of good
manufacturing practice and the processed substances are
regarded as intermediates in the manufacture of a2 medicinal
product.
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Description. The statements under the heading Description
are not to be interpreted in a strict sense and are not to be
regarded as official requirements. They are given for
information.

Solubility. The statements on solubility are given under
chapter 2.4.26 and are intended as information on the
approximate solubility at a temperature between 15° and 30°,
unless otherwise stated, and are not 1o be considered as official
requirements. However, a test for solubility stated in a
monograph constitutes part of the standards for the substance
that is the subject of that monograph.

Identification

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

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

Tests

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

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

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

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

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

OR

Elemental impurities. Permitted daily exposures for elemental
impurities as mentioned in chapter 5,10 apply to the medicinal
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product. Individual monographs on active pharmaceutical
ingredients do not contain specifications for elemental
impurities unless otherwise prescribed.

Residual solvents. The residual solvents are limited according
to the principles defined in chapter 5.4, using specified general

method or another suitable method after validation. Where a

quantitative determination of a residual solvent is carried out
and a test for loss on drying is not carried out, the content of
residual solvent is taken into account for calculation of the
assay content of the substance, the specific optical rotation
and the specific absorbance.

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

Sterility. If intended for use in the manufacture of sterile dosage
forms without a further appropriate sterilization procedure, or
if offered as sterile grade, the active pharmaceutical ingredients
complies with the test for sterlhty as menfioned in chapter
2211 ~

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

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

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

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

— intended for a specific use;

— ofa distinct crystalline form;
— of a specific degree of fineness;
—— compacted; |

— coated;

— granulated;

— sterile;

—  free from bacterial endotoxins;
— free from pyrogens; '
— containing gliding agents

Where applicable, the label states:

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

Capsules

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

The contents of capsules may be filled with powder, granules,
pellets, beads, tablets, paste, liquid or paste-like consistency.
They consist of the medicament(s) with or without excipients
such as vehicles, solvents, diluents, lubricants, fillers, wetting
agents and disintegrating agents. The contents should not
cause deterioration of the shell, but the capsules are attacked
by the dlgestxve ﬂu1ds thereby releasing the contents.

Production

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

Tests

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

Table |
Weight of Active Subtract from Add to the upper
ingredients in each  thelowerlimit  limit for samples
Capsules for samples of ~  of

15 10 5 5 10 5
0.12 g or less 02 07 15 03 08 18

Morethan0.12 g ‘
and lessthan03g 02 05 12 03

02 08 02

06 15

0.3 g ormore 0.1 04 10

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

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

-

Table 2
Average weight of capsule Percentage deviation
contents
Less than 300 mg 10
300 mg or more 7.5

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

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

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

Determine the content of active ingredient in each of 10
capsules taken at random using the method given in the
monograph or by any other suitable analytical method of
equivalent accuracy and precision. The capsules comply with
the test if not more than one of the individual values thus
obtained is outside the limits 85 to 15 per cent of the average
value and none is outside the limits 75 to 125 per cent. If
maximum of three individual values are outside the limits 85 to
115 per cent of the average value repeat the determination
using another 20 capsules. The capsules comply with the test
if in the total sample of 30 capsules not more than three
individual values are outside the limits 85 to 115 per cent and
none is outside the limits 75 to 125 per cent of the average
value.

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

Hard Gelatin Capsules

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

'Prodiiction

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

Tests

Disintegration. Comply with the disintegration test (2.5.1).
Unless otherwise directed in the individual monograph use
water as the medium. If the capsules float on the surface of
the medium, adisc may be added. If the capsules adhere to the
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disc; attach a removable piece of stainless steel woven gauze

with mesh aperture of 2.0 & 0.2 mm to the upper plate of the

basket rack assembly and carry out the test omitting the discs.
Operate the apparatus for 30 minutes unless otherwise
directed. ' D

Soft Gelatin Capsules

Soft gelatin capsules made from gelatin (sometimes called
softgels) or other suitable material require large-scale
production methods. The soft gelatin shell is somewhat thicker
than that of hard-shell capsules and may be plasticized by the
addition of a polyol such as sorbitol or glycerin. The ratio of
dry plasticizer to dry gelatin determines the “hardness” of the
shell and may be varied to accommodate environmental
conditions as well as the name of contents. Like hard shells,

the shell composition may include approved dyes and
pigments, opacifying agents such as fifanium dioxide, and
preservatives. Flavours may be added and up to 5 per cent
sucrose may be included for its sweetness and to produce a
chewable shell. Soft gelatin shells normally contain 6 per cent
to 13 per cent of water. '

Production

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

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

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

Tests

Disintegration. Comply with the disintegration test (2.5.1).
Unless otherwise directed in the individual monograph use
water as the medium. The disc may be omitted if the capsule
adhere to the disc or if it is likely to be attacked by the contents
of capsules. Operate the apparatus for 60 minutes unless
otherwise specified in the individual monographs

If any capsules fails to disintegrate; repeat the test on further
6 capsules. In the repeat test with additional capsules, if any
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of the capsules have not disintegrated, repeat the test on a
further 6 capsules, replacing water in the vessel with 0.7 M
hydrochloric acid or artificial gastric juice. The capsule pass
the test if all the six have disintegrated.

Prolonged-release Capsules

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

Tests

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

NOTE — Above specification are non-mandatory.

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

Gastro-resistant Capsules

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

Tests

Disintegration.Comply with the disintegration test (2.5.1). Use
the apparatus as described under disintegration test, using
one capsule in each tube. Operate the apparatus for 2 hours
without the discs in 0.7 M hydrochloric acid. No capsule
should show sign of disintegration or of rupture permitting
the escape of the contents. Replace the medium in the vessel
with mixed phosphate buffer pH 6.8. When justified and
authorized, a buffer solution of pH 6.8 with added pancréas
powder (for example, 0.35 g of pancreas powder per 100 ml of
buffer solution) may be used. Add a disc to each tube and
-operate the apparatus fora funher 60 minutes

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

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

Hard Celhﬂose Capsules

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

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

Production

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

Tests

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

Storage. Store at a temperature not exceedlng 30°.

Labelling. The label states (1) the name of any added
antimicrobial preservative. (2) The label states the common
name of the color used.

Creams

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

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

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

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

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

Production

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

During manufacture, packaging, storage and distribution of
creams, suitable means shall be taken to ensure their microbial
quality; acceptance criteria for microbial quality are given in
Chapter2.2.9.

Tests

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

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

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

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

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

* The térm bases as a synonym for base in some of the monographs
means a carrier, composed of one or more excipients; for the active

pharmaceutical ingredient(s) in semi-solid and solid preparations.
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Ear Drops
Otic Drops; Otic Solutions

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

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

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

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

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

Production

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

Tests

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

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

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

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

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

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

Eye Drops
Ophthalmic Drops

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

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

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

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

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

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

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

Tests

Unifbrmity of volume. Comply with the test for contents of
packaged dosage forms (2 5.6).

Particle size. This test is apphcable only to Eye Drops that
are suspensions. Introduce a suitable volume of the Eye Drops
into a counting cell or onto a microscope slide, as appropriate.
Scan under a microscope an area corresponding to 10 pg of
the solid phase. Scan at least 50 representative fields. Not
more than 20 particles have a maximum dimension greater than
25 um, not more than 10 particles have a maximum dimension
greater than 50 pm and none has 2 maximum dimension greater
than 100 pm.

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

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

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

Eye Ointments
Ophthalmic Ointments

Eye Ointments are sterile, semi-solid preparations of
homogenous appearance intended for application to the eye..
‘They may contain one or more medicaments dissolved ot
dispersed in a suitable basis. Bases, which are usually non-
aqueous, may contain suitable auxiliary substances such as
. stabilising agents, antimicrobial preservatives and
- anfioxidants. The base selected must be non-irritant to the,
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conjunctiva, allow the drug to diffuse throughout the
secretions of the eye and retain the activity of the medicaments
for a reasonable period of time under the stated conditions of
storage. ‘

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

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

Tests

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

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

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

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

Gels

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

During manufacture, packagmg, storage and distribution of
gels, suitable means shall be taken to ensure their microbial
guality; acceptance criteria for Imcroblal quality are given in
Chapter2.2.9. :

Gels specifically intended for use on large open wounds or on
severely injured skin should be sterile. :
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Containers. Gels should be packed in suitable well-closed or,
if the preparation contains water or other volatile ingredients,
suitable tightly-closed containers. The containers should be
fitted with closures that minimise contamination with micro-
organisms. To the extent possible, collapsible tubes of suitable
metal or plastic should be used. '

Storage. Store at temperatures below 30° unless otherw1se
directed. Do not freeze.

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

Tests

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

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

Granules

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

Definition

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

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

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

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

Several categories of granules may be. dlstmgmshed

efférvescent granules;
coated granules;
modified-release granules.
gastro-resistant granules;
immediate-release granules.

GRANULES

Production

In the manufacture, packaging, storage and distribution of
granules, suitable means shall be taken to ensure their microbial
quality; acceptance criteria for microbial quality are given in
Chapter2.2.9.

Tests

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

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

Effervescent Granules

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

Tests

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

Coated Granules

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

Production

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

Tests

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

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

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

Production

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

Tests

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

Gastro-resistant Granules

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

Production

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

Tests ;

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

Immediate-release Granules

Definition

Granules are preparations consisting of solid, dry aggregates
of powder particles sufficiently resistant to withstand

handling. They are intended for oral administration. Some are

swallowed as such; some are dissolved or dispersed in water
or another suitable liquid before being administered. =

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

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

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

Several categories of granules may be distinguished:
— Effervescent granules;
— Coated granules.

Production

In the manufacture, packaging, storage and distribution of

- granules, suitable measures are taken to ensure their microbial

quality; recommendations on this aspect are provided in the
text on microbial contamination in nonsterile products (2.2.9).

Tests

Uniformity of content (2.5.4). Unless otherwise prescribed or
justified and authorized, single-dose granules with a content
of active substance less than 10 mg or less than 10 per cent of
the total mass comply with test for uniformity of content of

“single-dose preparations. If the preparation has more than

one active substance, the requirement applies only to those
substances, which correspond to the above conditions.

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

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

Storage. All types of granules shouid be stored in axrt1ght
container to prevent unusual and other changes before
packing, unless otherwise stated in the individual monograph.

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

Inhalation Preparations

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

Inhalation Preparations may, depending on the type of
preparation, contain propellants, cosolvents, diluents,
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antimicrobial preservatives, solubilising and stabilising agents,
etc. These excipients do not adversely affect the functions of
the mucosa of the respiratory tract or its cilia. Suspenszons
and emulsmns are readily dispersible en shaking and they
remain sufﬁmently stable to enable the correct dose to be
delivered. Inhalatlon Preparat1ons are supplied in single- dose
or multidose containers.

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

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

Production

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

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

In the manufacture, packaging, storage and distribution of

ipreparations for inhalation, suitable' measures are taken to

engure their microbia] quality; recommendations on this aspect
are provided in chapter 2.2.9. Microbial contammatlon in
Nounsterile products

' Umforrmty of dehvered dose of a mu1t1dose inhaler must be

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

Justified.

Storage. Avoid storage under extremes of temperature and n

an env1r0nrnent with undue ﬂuctuatlons in temperature.

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

INHALATION PREPARATIONS

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

In the case of metered-dose aerosols and pressurized metered
dose inhalers, the label states in addition (1) the total number
of deliveries available from the container; (2) the amount of
active ingredient(s) released each time the valve is actuated.

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

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

Preparations to be converted into vapour

Preparations intended to be converted into vapour are liquids,
solutions, suspensions, emulsions, or semi-solid or solid
preparations. They are usualty added to hot water and the
vapour generated Is mhaled ’

Liquid preparations for nebulisation

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

Liquid preparations for nebulisation in concentrated form are
diluted to the prescribed volume with the prescribed liquid

before use. Liquid preparations for nebulisation may also be

prepared from powders by reconstitution in the prescribed
liquid. »

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

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

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

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

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

Production

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

Tests

Prepare the liquid preparanon for nebulisation as d1rected in
the instructions to the patient.

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

The test for uniformity of content:should be carried out only
after the content of active ingredient(s) in a pooled sample of
the nebulisers has been shown to be within accepted limits-of
stated content. ‘ 4

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

Weigh individually the contents of 20'containers, emptied as
completely as possible, and determine the average weight;
not more than two of the individual weights deviate from the

average weight by more than 10 per cent.and none deviate by

more.than 20 per cent.

Aerodynamlc assessment of nebuhsed aerosols

For liquid preparations for nebuhsanon that are suspensmns
determine fine-particles mass using an apparatus and
procedure described in preparations for nebulisation:
characterization. Where justified and authorised; a dlfferent
apparatus and procedure may be used.:
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Pressurised metered-dose preparations for inhalation -

Pressurised metered-dose preparations for inhalation are
solutions, suspensions or emulsions supplied in containers
equipped with a metering valve and which are held under
pressure with (a) sultable propellant(s), wh1ch can'act also as
a solvent,

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

Production

The size of acrosol particles to be inhaled is controlled so that
a consistent portion is deposited in the lungs. The fine-particle

-characteristics of pressurised metered-dose preparations for

inhalation -are determined using the method described
in Preparations for inhalation: aerodynamic assessment of fine
particles.

Tests

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

* Prepare the inhaler- as directed in the instructions to the

patient,
Uniformity of delivered dose

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

The dose collection apparatus must be capable of
quantitatively capturing the delivered dose.

The following apparatus (Fig, l) and procedme may be used

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

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

support base. When assembled, the joints between the
components of the apparatus are airtight so that when a
vacuum is applied to the base of the filter, all of the air drawn
through the collection tube passes through the inhaler.
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Unless otherwise preseribed in the instructions to the patient,
shake the inhaler for 5 seconds and discharge 1 delivery to
waste. Discharge the inverted inhaler into the apparatus,
depressing the valve for a sufficient time to ensure complete
discharge. Repeat the procedure until the numbers of deliveries
that constitute the minimum recommended dose have been
sampled. Quantitatively collect the contents of the apparatus
and determine the amount of active substance.

Repeat the procedure for a further 2 doses.

Discharge the inhaler to waste, waiting not less than 5 seconds
between actuations, until (#/2) + 1 deliveries remain, where n is
the number of deliveries stated on the label. Collect 4 doses
using the procedure described above.

Discharge the inhaler to waste, waiting not less than 5 seconds
between actuations, until 3 doses remain. Collect these 3 doses
using the procedure described above:

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

Unless otherwise justified and authorised, the preparation
complies with the test if 9 out of 10 results lie between 75 per
cent and 125 per cent ofthe average value and all lie between
65 per cent and 135 per cent. If 2 or 3 values lie outside the
limits of 75 per cent to 125 per cent, repeat the test for 2 more
inhalers. Not more than 3 of the 30 values lie outside the limits
of 75 per cent to 125 per cent and no value lies outside the
limits of 65 per cent to 135 per cent. Unless otherwise
authorised, the mean value must be between 85 per cent and
115 per cent of the label claim for delivered dose.

Fine particle dose

Using an apparatus and procedure described in Preparations

for inhalation: aerodyshamic assessment of fine
particles (apparatus B, C or D), calculate the fine particle dose.

Number of deliveries per inhaler

Take 1 inhaler and discharge the contents to waste, actuating
the valve at intervals of not less than 5 seconds. The total
number of deliveries so discharged from the iphaler is not less

than the number stated on the label (this test may be combined

with the test for uniformity of delivered dose). -

Leakrate

Take a suitable number of containers, for exampie 1 container,

remove any labels and record the date and time to the nearest .

half hour. Weigh the container to the nearest milligram and

record the mass (M,) in milligrams. Allow the containers to

stand in an upright position at a temperature of 25.0 = 2.0° for

.not less than 3 days, and again weigh the container, recording
the mass (M) in milligrams, and recording the date and time to-

the nearest half hour. Determine the time (T), in hours, during
which the container was under test. :
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Calculate the total loss of mass, in milligrams, over the entire

' shelf life (D), in months, of the container, using the following

expression:

730x D . :
—XX(Ml -M,).

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

Non-pressurised metered-dose preparations for inhalation

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

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

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

"Non-pressurised metered-dose preparations for inhalation

supplied in single-dose containers are sterile and preservative-

<~ free, unless otherwise justified and authorised.

Production

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

Tests

For breath-triggered non-pressurised metered-dose inhalers,
the test conditions described below may need to be modified
to ensure that actuatzon occurs forthe mhaler under test.

Prepare the inhaler as dzreczed in the msz‘mcnons fo !he
patient,
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Uniformity of delivered dose

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

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

Repeat the procedure for a further 2 doses.

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

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

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

Unless otherwise justified and authorised, the preparation
complies with the test if 9 out of 10 results lie between 75 per
cent and 123 per cent of the average value and all lie between
65 pei cent and 135 per cent. If 2 or 3 values lie outside the
limits of 75 per cent to 125 per cent, repeat the test for 2 more
inhalers, Not more than 3 ofthe 30 values lie outside the limits
of 75 per cent to 125 per cent and no value lies outside the
limits of 65 percent to 135 per cent.

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

Fine particle dose

Using an apparatus-and procedure described in Preparations

Jor inhalation: aerodynamic assessment of fine particles’

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

Number of deliveries per inhaler

Take 1 inhaler and discharge the contents to waste. The total
number of deliveries so discharged from the inhaler is not fess

than the nurnber stated on the label (this test may be combined .

with the test for uniformity of dehvered dose).
Inhalation powders .

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

" combined with a suitable carrier. They are administered by

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

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

Production

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

Tests

FPrepare the inhaler as dirvected in the instructions to the
patient.

Uniformity of delivered dose

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

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

Prepare the inhaler for use and connect it to the infet of the
apparatus using a mouthpiece adapter to ensure an airtight
seal. Use a mouthpiece adapter that ensures that the front
face of the inhaler mouthpiece is flush with the front face of
the sample collection tube. Connect one port of a differential
pressure meter to the pressure reading point P1 in Fig. 2, and
let the other be open to the atmosphere. Switch on the pump,

- open the 2-way solenoid valve and adjust the flow control

valve untit the pressure drop across the inhaler is 4.0 kPa (40.8
cm H,Q) as indicated by the differential pressure meter, Remove
the inhaler from the mouthpiece adapter and, without touching
the flow control valve, connect a flowmeter to the inlet of the
sampling apparatus. Use a flowmeter calibrated for the
volumetric flow leaving the meter, or calculate the volumetric
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Fig. 2: Apparatus for measuring the uniformity of delivered dose for powders for inhalation

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

Code

ttem

Descnptxon

P

e

Sample collection tube

Filter

~ Connector

Vacuum‘ tubing‘

- 2-way-solenoid vaivé' ‘

Vacuum pump

Timer

Pressure tap

Pressure measurements

Flow controi valve

Capable of quantltatwely capturing the delivered dose, ¢. g dose collection tube
similar to that described in Figure A with dimensions of 34.85 mm ID x 12 cm Iength
(e.g. product number XX40 047 00, Millipore Corporation, Bedford MA 01732 with
modified exit tube ID = 8 mm, ﬁtted with Gelman product number 61631) or
equlva]ent '

47 mm filter, e.g. A/E glass ﬁbre filter (Gelman Scwnces, Ann Arbor, M1 48 106) or
equivalent.

~ ID>8mm,e.g. short metol coupling, With low-diameter branch to P3h

A length of suitable tubing having an D > 8 mm and am internal volume of 25+ 5 mi

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

“Pump must be capable of drawmg the required flow rate through the assernbled

apparatus with the powder inhaler in the mouthpiece adapter (e.g. product type
1023, 1423 or 2565, GAST Manufacturing Inc., Benton Harbor, MI 49022), or
equivalent. Connect the pump to the 2-way solenoid valve using short and/or wide
(> 10 mm ID) vacuum tabing and connectors to minimize pump capacity requirements.

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

2.2 mm ID, 3.1 mm OD, flush with internal surface of the sample collection tube;

- centred and burr-free, 59 mm from its inlet. The pressure tap Pl must never be open

to the atmosphere
Differential pressure 10 atmosphere (P1) or absolute pressure (P2 and P3) *

Adjustable regulating valve with maximum Cv >1, (e.g. type 8F V12LNSS Parker
Hannifin plc., Bamnstaple, EX31 INP, UK), or equivalent.
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flow leaving the meter ((,,,) using the ideal gas law. For a
meter calibrated for the entermg volumetric flow (Q,,), use the
following expression:

_ Qin X PO
& Qom - R) __AP
Where, P, = Atmospheric pressure;

AP = Pressure drop over the meter.

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

Ensure that critical flow occurs in the flow control valve by
the following procedure: with the inhaler in place and the test

flow rate (,,,, measure the absolute pressure on both sides of

the control valve (pressure reading points P2 and P3 in Fig. 2);
aratio P3/P2 of less than or equal to 0.5 indicates critical flow,
switch to a more powerful pump and re-measure the test flow
rate if critical flow is not indicated.

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

Repeat the procedure for a further 9 doses.

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

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

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

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

INHALATION PREPARATIONS

Results. The preparation complies with the test if 9 out of 10
results lie between 75 per cent and 125 per cent of the average
value and all lie between 65 per cent and 135 per cent. If2 or 3
values lie outside the limits of 75 per cent to 125 per cent,
repeat the test for 2 more inhalers. Not more than 3 of the 30
values lic outside the limits.of 75 per cent to 125 per cent and
no value lies outside the limits of 65 per cent to 135 per cent.

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

Fine particle dose

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

Number of deliveries per inhaler for multidose inhalers

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

Preparations for Inhalation: Aerodynamic Assessment of Fine
Particles

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

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

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

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

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

Apparatus A, Glass Ixﬁpinger

Procedure for Nebuhsers

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

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

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

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

Procedure for pressurised inhalers

Place the actuator adapter in position at the end of the throat
50 that the mouthpiece end of the actuator, when inserted.to a
depth of about 10 mm, lines up along the horizontal axis of the
throat and the open end of the actuator, which accepts the
pressurised container, is uppermost and in the same vertical
plane as the rest of the apparatus.

Introduce 7 ml and 30 ml of a suitable solvent into the upper

and lower impingement chambers, respectively.

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

Prime the metering valve by shaking for 5 seconds and
discharging once to waste; after not less than 5 seconds, shake
and discharge again to-waste. Repeat a further 3 times.

Shake for about 5 seconds, switch on the pump to the
apparatus and locate the mouthpiece end of the actuator in
the adapter, discharge once immediately. Remove the
assembled inhaler from the adapter, shake for not less than
5 seconds, relocate the mouthpiece end of the actuator.in the
adapter and discharge again. Repeat the discharge sequence.
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The number of discharges should be minimised and typically
would not be greater than 10. After the final discharge wait for
not less than 5 seconds and then switch off the pump.
Dismantle the apparatus.

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

Procedure for Powder Inhalers

‘Introduce 7 ml and 30 ml of a suitable solvent into the upper

and lower impingement chambers, respectively.

‘Connect all the component parts. Ensure that the assembly is

vertical and adequately supported and that the jet-spacer peg
of'the lower jet assembly just touches the bottom of the lower
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otherwise prescribed)

Fig. 3: Apparatus A. Glass 1mpinger' »
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impingement chamber.:Without the inhaler in place, connecta  Prepare the inhaler for use and locate the mouthpiece in the
suitdble pump- to: the::outlet of the' dpparatus. Adjust the air ~ apparatus by means of a suitable adapter: Switch on the pump
flow through the apparatus, as measured at the inlet to the for 5-seconds. Switch. off the: pump and remiove the inhaler.

throat to 60+ 5 litres per minute. | Repeat the discharge sequence. The number of discharges
Table 2 - Component specification for apparatus A in Flg 3
Code” HMem" - < - Description , , v . ... Dimensions*
. A o Mpu_thpié_ce adaptor. | . Moulded rubber adapter for actuator mouthpiece.
‘B Throat . T Modified round-bottomed flask: " 50ml
’ ground-glass inlet socket ' Co e 2932
- . - . ground-glass outlet cone - | L 2429
C. - Neck . ' ’ ' Modified glass adapter: . - o : SRR
. ; ' ’ ’ ground-glass inlet socket - : R RPR Y V) I
. ground-glass outlet cone : [ . A
Lower outlet sectlon of pre01smn-bore ‘glass tubmg o o . !
bore dlameter i . I ”
Selected bore light-wall glass. tubmg o
_ ‘ Vextemaldiameter I , Lo ' SRS A
D Upper impingement chambé,r Modified round-bottomed flask ' - 100ml
‘ * ‘ ‘ ground-glass inlet socket 24/29
_ ground-glass outlet cone ' s w2429
E Coupling tube: - - -~ -~ Medium-wall glass tubing: _ '
ground-glass cone - R VX
Bent section and upper vertical section: v
external diameter _ ‘ 13
- Lowervertical section:
] , o - externaldiameter , ‘ 3
F o Screw thread; side-arm aﬁaptdr Plastic SCrew cap ' ' : 2813
' : Silicone rubberring - ] : 28/11
" "PTFE washer o ‘ 28/11
* Glass screw thread: "
thread size - o S 28
Side-arm cutlet to vacuum pump:
R rmmmumbore diameter , o ; 5
G . L Lo&vér jetjvvas'scmblvy, R Modlﬁedpolypropylene ﬁlterhoider o ' SeeFig. 3

o : ... .connected to lower vertical section of
coupling tube by PTFE tubing
Acetal circular disc with the centres. of four jets.. "‘ ) - 10
arranged on a projected circle of djamet_qr 5.3 mm R
with-an integral jet spacer peg: .-~ o

peg diameter AR LT 2

o ' “peg protrusion R N
H | Lowéfimpiﬁgémenf chamlﬁgér "~ Conical ﬂéslk R ST ' 250 ml
Lt IR I oL ‘grbund..glﬁsis et chket‘ o | | | o

*Dimensions in millimetres, unless otherwise stated,
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should be minimised and typically would not be greater
than 10. Dismantle the apparatus. Wash the inner surface. of
the inlet tube to-the lower impingement chamber and its outer
surface that projects into the chamber with a suitable:solvent,

collecting the washings in the lower impingement chamber. .

Determine the content of active substance in this solution.
Calculate the amount of active substance coliected in the lower
impingement chamber per discharge and express:the results
as a percentage of the dose stated on the label.

Apparatus B. Andersen Cascade impactor

The Andersen 1 ACFM non-viable cascade impactof consists

of 8 stages together with a final filter. Material of construction
may be-aluminium, stainless steel or other suitable material.

The stages are clamped together and sealed with, O-rings.. .

Critical dimensions applied by the manufacturer of apparatus B
are provided in Table 3. In use, some occlusion and wear of
holes will occur. In-use mensuration tolerances need to be

justified. In the configuration used for pressurised inhalers’ -
(Fig. 4) the entry cone of the impactor is connected to an -

induction port (Fig. 9). A suitable mouthpiece adapter is used

Flg 4 ApparatusB Andersen cascade impactor used for
pressurised inhalers
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to provide an airtight seal between the inhaler and the induction
port. The front face of the inhaler mouthpiece must be ﬂush
with the front face of the induction port. o o

In the configuration for powder inhalers, a ﬁre—:séiiéi-aféf is
placed above the top stage to collect large masses of non-

‘respirable powder. It is connected to the induction port as
-shown in Fig: 5. To accommodate hlgh flow rates through the

impactor, the outlet nipple, used to connect the impactor to

.the vacuum system is enlarged to have an 1ntemal diameter of

greater than or equal to 8 mm.

Table 3 - Critical dimensions for Apparatus B

Description Number Dimension (mm)
Stage 0 nozzle diameter 9% 2.55+0.025
‘Stage 1 nozzle diameter % 1.89+0.025
Stage 2 nozzle diameter 4060 0.914+:0.0127
Stage 3 nozzle diameter 400 0.711+£0.0127
Stage 4 nozzle diameter 400 0.533+£0.0127
Stage 5 nozzle diameter 400 0.343+0.0127
Stagé 6nozzle diameter 400 10.254+0.0127
Stage 7 nozzle diameter 201 0.254+0.0127

Procedure for pressurised inhalers -

Assemble the Andersen impactor with a suitable filter in place.
Ensure that the system is airtight. In that respect, follow the

manufacturer’s instructions. Place a suitable mouthpiece
.. ..adapter in position at the end of the induction port so that the
. mouthpiece end of the actuator, when inserted, lines up along

the horizontal axis of the induction port and the inhaler unit is
positioned in the same drientation as the intended use. Connect
a-suitable pump to the outlet of the apparatus and adjust the
air flow through the apparatus, as measured at the inlet to the
induction port, to 28.3 litres per minute (= 5 per cent). Switch
off the pump.

Unless otherwise prescribed in the patient instructions shake

_ the inhaler for 5 seconds and discharge one delivery to waste.

Switch on the pump to the apparatus, locate the mouthpiece
end of the actuator in the adapter and discharge the inverted

* inhaler into the apparatus, depressing the valve for a sufficient

time to ensure complete discharge. Wait for 5 seconds before
removing the assembled inhaler from the adapter. Repeat the

- procedure. The number of discharges should be minimised

and typically would not be greater than 10. The number of
discharges.is sufficient to ensure an accurate and precise

. determination of the fine particle dose. After the final discharge,

wait for 5 seconds and then sw1tch off the pump.

Dlsmantle the apparatus Carefully remove the filter and exlract
the active substance into an aliquot of the solvent. Remove
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Fig. 5: Connection 'of the induction port to the preseparator of the Andersen cascade impactor

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

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

Calculate the fine particle dose (see Calculations).
Procedure for powder inhalers

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

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

Assemble the Andersen impactor with- the pre separator and
a suitable filter in p_lace and ensure that the system is airtight.
Depending on the product characteristics, the pre-separator
may be omitted, where justified and authorised. Stages 6 and 7
may also be omitted at high flow rates, if justified. The pre-
separator may be coated in the same way as the plates or may
contain 10 ml of a suitable solvent. Connect the apparatus to
a flow systerm according to the scheme spec1ﬁed in. F1g 10and
Table 6.

Unless. otherwise defined, conduct the‘test at the flow
rate, Q,.;; used. in the test for uniformity: of delivered dose
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drawing 4 litres of air from the mouthpiece of the inhaler and
through the apparatus.

Connect a flow meter to the induction port. Use a flow meter
calibrated for the volumetric flow leaving the meter, or calculate
the volumetric flow leaving the meter {Q,,,) using the ideal gas
law. For 2 meter calibrated for the entering volumetric flow
(Q;»), use the following expression:

Q><Po

Qour - — AP

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

Adjust the flow control valve to achieve steady flow through
the system at the required rate, 0,,, (.5 per cent). Ensure that
critical flow occurs in the flow control valve by the procedure
described for Apparatus C. Switch off the pump.

Prepare the powder inhaler for use according to the patient

instructions. With the pump running and the 2-way solenoid -

valve closed, locate the mouthpiece of the inhaler in the
mouthpiece adapter. Discharge the powder into the apparatus

by opening the valve for the required time, T (£ 5 per cent):-

Repeat the discharge sequence. The number of discharges
should be minimised and typically would not be greater
than 10. The number of discharges is sufficient to ensure an
accurate and precise determination of fine particle dose.

Dismantle the apparatus. Carefully remove the filter and extract -

the active substance into an aliquot of the solvent. Remove

the pre-separator, induction port and mouthpiece adapter from ..
the apparatus and extract the active substance into an aliquot
of the solvent. Extract the active substance from the inner-.
walls and the collection plate of ¢ach of the stages of the

apparatus into aliquots of solvent.

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

Calculate the fine particle dose (see Calculations).
Apparatus'C. Multi-stage liquid impinger

The multi-stage liquid impinger consists of impaction stages
1 (Pre-separator), 2, 3 and 4 and an integral filter stage (stage
5) (see Fig. 6/8). An impaction stage comprisés an upper
horizontdl metal partition wall (B) through which a metal inlet
jet tube (A)\ with its impaction plate (D) is protruding. A glass
cylmder (E)ywith sampling port (¥) forms the vertical wall'of

the' stage, and a lower horizontal métal partition wall (G)-

through whlch the tube-(H) connects to the next lower stage.
The tube into stage 4 (U) erids in'a multi-jet arrangement. The
impaction plate (D) is secured in a metal frame (J) which is
fastened by 2 wires (K)to a sleeve (L) secured on the jet-tube.
“The horizontal face of the collection plate is: perpendlcular to
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the axis of the jet tube and centrally aligned. The upper surface
of the impaction plate is slightly raised above the edge of the
metal frame. A recess around the perimeter of the horizontal
partition wall guides the position of the glass cylinder. The
glass cylinders are sealed against the horizontal partition walls
with gaskets (M) and clamped together by 6 bolts (N). The
sampling ports are sealed by stoppers. The bottom-side of
the lower partition wall of Stage 4 has a concentrical protrusion
fitted with a rubber O-ring (P) which seals against the edge of
a filter placed in the filter holder. The filter holder (R) is
constructed as a basin with a concentrical recess in which a
perforated filter support (S) is flush-fitted. The filter holder is
dimensioned for 76 mm diameter filters. The assembly of
impaction stages is clamped onto the filter holder by 2 snap-
locks (T). Connect an induction port (see Fig. 9) onto the
stage 1 inlet jet tube of the impinger. A rubber O-ring on the jet
tube provides an airtight connection to the induction port. A
suitable mouthpiece adapter is used to provide an airtight
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.

rmrfer v mmnketr . e v ey T

multi-jet B mly _

Fig. 7: Details of jet tube and iﬁipac,ﬁbn plate, Insérts show end of multi-jet tube U leading to stage 4.
(Ni umbers and iowercase le’tters refer to Table 5 and uppercase letters refer to Fig. 6)

seal between the inhaler and the mductlon port. The front  Tilt the apparatus to wet the stoppers, thereby neutralising
face of the mhaler ‘mouthpiece must be ﬂUSh Wlth the front electrostatic charge. Place a suitable filter capable of
fa ofthe mductlon pOl't e oewiotowoess o . quantitatively collecting the active substance in stage 5 and
: ‘ assemble the apparatus. Place a suitable mouthpiece adapter
. : in position at the end of the induction port so that the
Dlspcnse 20 ml of a solvent, capable of d1ssolv1ng the active -mouthpiece end of the actuator, when inserted, lines up along
substance into each of stages 1 to.4 and replace:the:stoppers.  the horizontal axis of the induction .port and the inhaler is

Procedure for pressurlsed mha]ers
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positioned in the same orientation as intended for use, Connect
a suitable vacuum pump to the outlet of the apparatus and
adjust the air flow through the apparatus, as measured at the
inlet to the induction port, to 30 litres per minute (= 5 per cent).
Switch off the pump.

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

Dismantle the filter stage of the apparatus. Carefully remove
the filter and exiract the active substance into an aliquot of
the solvent. Remove the induction port and mouthpiece
adapter from the apparatus and extract the active substance
into an aliquot of the solvent. If necessary, rinse the inside of

the inlet jet tube 10 stage 1 with solvent, allowing the solvent

to flow into the stage. Extract the active substance from the
inner walls and the collection plate of each of the 4 upper
stages of the apparatus into the solution in the respective
stage by carefully tilting and rotating the apparatus, observing
that no liquid transfer occurs between the stages.

Using a suitable method of analyéis, determine the quahtity
of active substance contained in each of the aliguots of
solvent

i

Calculate the fine particle dose (sec Calculatlons)

81
260

'(Dimensloris in millimetre__é, unless o!herwise stale'd)

Fig. 8: Details of the filter stage (stage 5). Numbers refer to dlmensxons
o= dlameter) Uppercase letters refer to Table 4.
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Table 5 — Dimensions! of jet tube with impaction plate

Type Code? Stage Stage Stage Stage Filter
: stage
1 2 3 4 5
Distance 1 95 5.5 40 6.0 n.a
(-0+35) (-0+5) (-0+5) (~0+5)
Distance 2 2% . 31 3 305 0
Distance 3 8 5 5 5
Distance 4 3 3 3 n.a
Distance 5 0 3 3 3 3
Distance 6 20 25 25 25 25
Distance 7 n.a na n.a 85 n.a
Diameter ¢ 25 M 80 21 14
(=.1)
Diameter d 50 30 20 30 n.a
Diameter e 279 165 - 105 239 n.a
Diameter f 3175 2 14 31 po)
(0+5)
Diameter g 254 | 2 13 30 21
Diameter h na n.a na 270 na
: (.5)
Diameter j na na a 6.3 n.a
Diameter k n.a n.a n.a 126 n.a
Radius* T 16 2 285 0
Radius s 46 46 4 4 na
Radius oot ‘ n.a 0 50 50 - 50
Angle  w. 10° 5% .. 5 . 5 5y
Angle u na n:a n.a 45° n.a
Angle \A na  na na-  60° n.a

‘Measures in-millimeters with tolerances according to ISO 2768-m
unless otherwise stated,

*Refer to Fig. 7
SIncluding gasket
‘Relative centreline of stage compartment

e ‘n a. = ‘not apphcable ‘

Procedure for powder mhalers

Place a suitable low resistanice filter capable of quantitatively
collecting the active substance in stage 5 and assemble ‘the
apparatus. Connect the apparatus to a flow system according
to the scheme specified in Fig, 10 and Table 6. Unless otherwise
defined, conduct the test at the flow rate, Qm,t, used in the test
for uniformity of delivered dose, drawing 4 litre:of air from the
mouthpieceof the:inhaler and through the apparatus:-:
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Table 4 — Components specification in for apparatus C in Fig. 6/8
Code* Item Description . . ' _:Diﬁi_ensions**
AH Jet tube Metal tube screwed onto partition wall sealed e
‘ by gasket (C), polished inner surface " SeeFig.7
B,G  Partition Wall - Circular metal plate
o ‘ - =Diameter ' 120
— thickness See Fig. 7
C Gasket .e.g. PTFE to fit jet tube
D Impaction Plate Porosity 0 sintered-glass disk . - See Fig. 7
E Glass Cylinder Plane polished cut glass tube:
-— height, including gaskets - 46
— outer diameter - 100
- wall thickness © 35
— sampling port (F) diameter 18
— stopper in sampling port 1SO24/25
J Metal frame L-profiled circular frame with slit ‘
— inner diameter to fit impaction plate
— height 4
— thickness of horizontal section 0.5
— thickness of vertical section 2
K Wire Steel wire interconnecting metal frame and
sleeve (2 for each frame)
— diameter 1
L Sleeve Metal sleeve secured on jet tube by screw
- —inner diameter to fit jet tube
— height 6
— thickness 5
M Gasket e.g. silicone to fit glass cylinder
N Bolt Metal bolt with nut (6 pairs)
—length ~ " 205
— diameter 4
P O-ring Rubber O-ring
— diameter x thickne_:ss 3 66.34x2.62
Q O-ring Rubber O-ring
— diameter x thickness 29.1x1.6
Filter holder Metal housing with stand and outlet See Fig. 8
5 Filter support Perforated sheet metal ,
— diameter o 65
—hole diameter 3
— distance between holes (¢entre-points) 4
T Snap-locks o
u Multi-jet tube Jet tube (H) ending in multi-jet arrangement. See inserts Fig. 7

* Refers to Fig. 6.
** Measures in millimeters with tolerances according 1o iso 2768-m unless othierwise stated.

« ““*%ﬁ“’j@glﬁ"??ﬁ"il
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Dnll ouunter-bore and tap -

‘Note: usemmimumclealanoe : e Ui
for screw inthe fower parttoaid - . - ... - o IERE 7 A 318
_In precise alignment. TR 79 a8
3 . \8
4 k4 o
4 B H
-t -
Q
i)
O ™
TR/
54|
Do not break edge ‘
10° £ 1°
Joint must be leak tight

‘M4 socket” /"
head cap screw

léorfle:t;id view d_fjnduction port

Note.

1.

A T o
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'Mater:al may be aluminium, stainless steel or other su1tab1e materlal

Machme from 38 mm bar stock.

Bore 19 mm hole through bar. -

Cut tube to exact 45 as shown.

The i inner bores and tapers should be smooth - surface roughness Ra approx 0 4um
Mlli _]ommg cads of stock to prov1de a liquid tight leak-free seal.

Set up 2 holding fixture for aligning the inner 19.mm bore and. for drilling and tapping M4 x0.7 ﬂlreads There must be virtually no -
mismatch of the inner bores in the miter joint.

(Dimensions in millimetres, unless otherwise stated)

Fig.9: Induction port
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Connect a-flow meter to'the induction port. Use a flow meter
calibrated for the volumetric flow leaving the meter, or calculate
the volymetric flow leaving the meter (Qow). using the ideal gas
law For a meter cahbrated for the entering volumetrlc flow
(Qm) use the followmg expressmn

. in x B ‘
Qaur = Q g -
"B 4P
Where, Py = 'Atruosphefic pféssure

AP = Pressure drop over the meter.

Adjust the ﬂow control valve to achieve steady ﬂow through
the system at the required rate, Qgy (£ 3 per cent). Switch off
the pump.. Ensure that cr1t1ca1 ﬂow oceurs 1n the ﬂow control
Valve by the followmg procedure *

W1th the inhaler in-place and the test flow rate: estabhshed
measure the absolute. pressure-on both sides of the control

valve (pressure reading points P2 and P3 in Fig. 10). Aratio

P3/P2 ofless than or equalto 0.5 indicates critical flow. Switch
to a more powerful pump and re-measure the test flow rate if
critical flow is not indicated.

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

and replace the Stoppers: Tilt the apparatus to wet the stoppers;
thereby. neutralising electrostatic charge. Place a suitable
mouthpiece -adapter in position‘at the €nd of the induction
port - _

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

D oY impactor
* Vacuum .
pump / o
Two-way Flow
Solenoid - Controt
o Vqlvs Valya
cv R ,F, VacuumTYubing
) Connsctor
A B

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

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

Description

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

Code Item

A Connector

B Vacuum tubing

C 2-way solenoid valve
D Vacuum pump

G Timer

P2,P3  Pressure measurements

F Flow control valve .

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

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

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

~ and connectors to minimize pump capacity requirements.

Timer capable to drive the 2-way solenoid- valve for the required duration
(e.g. type GBI4,RS components International, Corby, NN17 9RS, UK),

“or equivalent.

Determine under steady state flow condition wnth an absolute pressure
transducer

Adjustable regulating valve with maximum Cv, > 1, (e.g. type SFV 12LNSS

~ Parker Hannifin ple., Barnstaple, EX311 NP, UK), or equivalent.
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mouthpiece adapter. Discharge the powder into the apparatus
by opening the valve for the required time, T (& 5 per cent):
Repeat the procedure. The number of discharges should be
minimised and typically would not greater than 10. The number
of discharges is sufﬁ(:lent to ensure an accurate and pre01se
determmatlon of fine partlcle dose.

Dlsmantle the filter stage of the apparatus. Carefully remove
the filter and extract the active substance into an aliquot of
the solvent. Remove the induction port and mouthpiece
adapter from the apparatus and extract the active substance
into an aliquot of the solvent. If necessary, rinse the inside of
the inlet jet-tube to stage 1 with solvent, allowing the solvent

to flow into the stage. Extract the active substance from the °

inner walls and the collection plate of each of the 4 upper
stages of the apparatus into the solution in the respective
stage by carefully tilting and rotating the apparatus, observmg
that no liquid-transfer occurs between the stages.

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

Calcnlate the fine particle dose (see Calculations).
Inguction port

Apparatus'D. Cascade lmpactor with 7 Stages and a Mzcro
orifice collector: (MOC) e

Appararus Disa cascade 1mpactor with 7 stages and a mxcro-
orifice colléctor (MOC). Over the flow rate range of 30 litre per
minutes to 100 litres per minutes the 50 per cetit efﬁcxency cut-
off diameters (Ds, values) range between 0,24 umto 11.7 pm,
evenly spaced on a logarithmic scale. In this flow range, there
are always at least 5 stages with Ds; values between 0.5 pm
and 6.5 um. The collection efficiency curves for each stage ate
sharp and minimise overlap between stages

Material of construction may be alummlum stamless steel or
other sultable miaterial. ce

The 1mpactor configuratlon has removable 1mpact10n cups
with all the cups in éne plane (Flg 11/1 4) There dre 3'main
sections to the impactor; the bottom' frame that holds the
impaction: cups; the seal body ‘that holds the jets and-the lid
that contains the interstage passageways(Fig.-11/12). Multiple
nozzles are used at all but the first stage (Fig.13). The flow
passes through: the impactor in a saw-tooth pattern.

Critical dimensions are provided in Table 7.

Clamping med'uansm

Fig. 11; Apparatus D (Shown WIth the pre separator in place)
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Stago 1 nozzle . Interslage passageway

Micre-otifice
 collector (MOC)
< Lid with sea!
body attached
Location pin recass
1k‘*~80mmﬁﬁ#Maumh
*cup tray in place
Fig. 12: Apparatus D shoWivng componehi parts
Table 7- Critical dimensions for apparatus D Stage 4 :nozzle to seal Body distance®* - |
Description Dimension {mm) dimension C 11.379 £0.273
« . . : Stage 5 nozzle to seal body distance®* -
Pre-separator (dimension a - see Fig. 15 12.8+0.05
eparator & 13) dimension C 13.176 £0341
* i 30, :
Stage 1" Nozzle diameter 14.3£005 Stage 6 nozzle to seal body distance** -
Stage 2* Nozzle diameter 4.88+0.04 dimension C 13.999 + 0.071
Stage 3*Noz_z}e digmeter 2.185+0.02 Stage 7 nozzle to seal body distance** -
Stage 4* Nozzle diameter 1.207+0.01 dimension C : ' . 140000071
Stage 5*'N9?,Zle dié,metér ‘ - 0.608 i0.0i MOC nozzle to seal body distance"_‘* -
Stage 6% Nozzle dla"meter i - 0.323+0.01 dimension C - : . 1}4.429 to 14.571
Stage 7* Nozzﬁlg{diérﬁeter o 0.206+ 001 . "SeeFig 13,
MOC* ‘~ s S - o : Appr0X- 0.070 **See Fig. 14.
Cup depth (dimension b- see Fig.-14) 14.625 +0.10 In routine operation, the seal body and lid are held together as
. PR - B ~ a single assembly. The impaction cups are accessible when
Collection cup surfacg roughpe;s (Ra) 0.5-2pm this assembly is opened at the end of an inhaler test. The cups
Stage 1 nozzle to seal body distance** - " . areheld ina support tray; so that all cups can be removed from
dimensionC " W 0118 the impactor simultaneously by lifiing out the tray.
Stage 2 nozzle to seal body distance®* - : An induction port with internal dimensions (relevant to the
dimension C ' 5236+0.736 - girflow path) defined in Fig. 9 connects to the impactor inlet. A
Stage 3 nozzle to seal body distance™* - pre-separator can be added when required, typically with
dimension C 8445 +0410 _ powder inhalers,-and connects between the induction port
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and the impactor. A suitable mouthpiece adapter is used to
provide an airtight seal between the inhaler and the induction
port.

Apparatus D contains a terminal Micro-Orifice: Collector
(MOC) that for most formulations will eliminate the need for a
final filter as determined by method validation. The MOC is an
impactor plate with nominally 4032 holes, each approximately
70 pm in diameter. Most particles not captured on stage 7 of

the impactor will be captured on the cup ‘surface below the

MOC. For impactors operated at 60 liter per mimites, the MOC
is capable of collecting 80 per cent of 0,14 pm particles. For
formulations with a significant fraction of particles not captured
by the MOC, there is an Optional filter holder that can replace

the MOC or be placed downstream of the MOC (a glass fibre;

filter is suitable), o .

Procedure for pressurised inhalers

Place cups into the apertures in the cup tray. Insert the cup.

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

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

Stage 2
-6 holes

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

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

pump.

Dismantle the apparatus and recover the active substance as

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

" Using a suitable method of analysis, determine the quantity

of active substance contained in each of the aliquots of
solvent.

Calculate the fine panicle dose (See Célculations).-. ' :

MoC . -

Stage & -
4032 holes

396 holes

Pt 28
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"Fig. 13: Apparatus‘ D: nozzle configuration
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~Interstage passage Interstage passage
/tonexlstage / from previous stage

|
. - Soatvecy
frCupl‘my

Bottom
“frame

tele!lo;-

mmm'mp -/ Multi‘noma stage

" Fig: 14: Apparats D: conﬁguration of intérstage passageways

Pre-separator insert

Prosopamlor base

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

Assemble the apparatus with the pre-separator (Fig. 15)
Depending on the product characteristics, the pre-separator
may be omitted, where justified.

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

When used, the pre-separator should be assembled as follows:
assemble the pre-separator insert into the pre-separator base.

Fit the pre-separator base to the impactor inlet. Add 15 ml of .

the solvent used for sample recovery to the central cup of the
pre-separator insert. Place the pre-separator body on top of
this assembly and close the 2 catches.

Connect an induction port with internal dimensions defined
in Fig. 9 to the impactor inlet or pre-separator inlet. Place a
suitable mouthpiece adapter in position at the end of the
induction port so that the mouthpiece end of the inhaler, when
inserted, lines up along the horizontal axis of the induction
port. The front face of the inhaler mouthpiece must be flush
with the front face of the induction port. When attached to
the mouthpiece adapter, the inhaler is positioned in the same
orientation as intended for use. Connect the apparatus o a
flow system according to the scheme specified in Fig. 10 and,
Table 6.

Unless otherwise prescribed, conduct the test at the flow
rate, Q... used in the test for uniformity of delivered dose
drawing 4 liter of air from the mouthpiece of the inhaler and
through the apparatus. Connect a flow meter to the induction
port. Use a flow meter calibrated for the volumetric flow leaving
the meter, or calculate the volumetrlc flow leaving the meter
(Q,u) using the ideal gas law. For a meter calibrated for the
entering volumetric flow {Qy), use the following expression:

i Xy

Qam’ = AP

where, Py =
AP _

Atmospheric pressure;
Pressure drop over the meter.

Adjust the flow control valve to achieve steady flow through

- the system at the required rate, Qg (£ 5 per cent). Ensure that

critical flow occurs in the flow control valve by the procedure
described for Apparatus D. Switch off the pump.

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

- mouthpiece adapter. Discharge the powder into the apparatus

‘by opening the valve for the required time, T (+ 5 per cent).
Repeat the discharge sequence. The number of discharges
should be minimised and typically would not be greater than
10. The number of discharges is sufficient to ensure an accurate
and precise determination of fine particle dose.

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

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

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

Calculate the fine particle dose (see Calculations).
Calculations

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

Table 8. Calculatmns for Apparatus C Use g =+/(60/0) , where Q is the test rate in liters
per minute (Qom for powder inhalers)

Cut-off diameter Mass of active sub.stance Cumulative mass of Cumulative fraction of
deposited per discharge active substance active substance -
(pm) deposited per discharge - . (per cent)
d;=1.7xq mass from stage 5, m;* C4=My ‘ =(cy/c)x 100
d;=3.Ixq mass from stage 4, m, c;=c,tm, f;=(cs/c) x 100
d;=68xq mass from stage 3, my C=C;+m, £, =(cy/c) x 100
mass from stage 2, m, c=¢tmy 100

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

Cut-off diameter +Mass of active substance Cumulativé mass of Cumulative fraction of
deposited per discharge active substance active substance
(um) » deposited per discharge (per cent)
d,=04 mass from ‘s'tage 8, m; Cy=1, f,={(cs/c) x 100
d;=0.7 mass from stage 7, my Cs=Cyt+ 1y =(cs/c)x 100
d;=1.1 mass from stage 6, my Cs=Cg+ Mg fi={cs/c) x 100
d;=2.1 mass from stage 5, m; Cs=Cs5+ s fi=(c/c)x 100
dg' =33 mass from stage'd, m; C3=Cy+my, f;=(cs/c) = 100
- dy =47 mas$ from stagé 3,7rn3 TC=cytmy f,=(cy/c) x 100
dl' =58 mass frdrn stage 2, my Ci=Ctmy fl =(c//c)x 100
d,=9.0 - - mass from stage 1, m; Co=c¢C,+my f,= {cofc) x 100
- mass from stage 0, m 100

‘ Cc=¢Cpt+myp

Table 10— Calculations for Apparatus D. Use g = (60/Q)*, where Q is the test flow rate in liters per minute,
and x is listed in the table ‘

Cut-off diameter X Mass of active substance Cumulative mass of ' Cumulative fraction of
deposited per discharge ~ active substance active substance
(um) deposited per discharge {per cent) . \
d,=034xq 067 mass from MOC or =g f;=(c//c) x 100
terminal filter, m, :
dg=0.55x%q 0.60 mass from stage 7, m, Ce ™ Cy -+ 1y fo=(ce/c)x 100
=094xq (053 mass from stage 6, mg Cs= Cg T Mg fs=(cs/e) x 100
d,=1.66x%q 047 mass from stage 5, m; Cq4=C5 T £, = (ca/c) x 100
d;=2.82%q- 050 - mass from stage 4, m, Cy=cqtmy f3=(ca/c) x 100
4, = 4_._4_6 xq 082 R mass from stage 3, m, =0 +m, f,=(cy/e) x 100
'd1%8.06"><'q 054 .mass from sfé;gé 2,m, ¢ =¢tm fi=(ci/e) x 100
o B mass from stage I, m, Ce=cit+my 100

mass of active substance per discharge depos:ited in the
induction port, mouthpiece adapter and when used, the pre-
separator. :

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

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

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

Preparations for Nebulisation: Characterisation

Produéts used for nebulisation and intended for pulmonary

delivery are characterised using the following tests:

— ' Active substance delivery rate and total active substarice
- delivered;-

— Aerodynanuc assessment of nebulised aerosols.

These tests standardise the approach given to the assessment
of the dose that would be delivered to a patient but are not
intended to provide assessment of the nebuliser device itself.

The mass- rather than the number-weighted size distribution
is more appropriate to evaluate product performance. Indeed,
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active substance mass as a function of aerodynamic diameter. ..
is more indicative of therapeutic effect within the respiratory -

tract.

Active substance dellvery rate and Total active substance
delivered

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

Active substance delivery rate and total active substance

delivered are appropriate characteristics because they aliow.
the mass delivered to be characterised in a standard way - -

regardless of the nebuliser used. Accordingly, the test
methodology described below allows that the mass of active

substance delivered in the 1% period (typically 1 minute) is

measured (consequently giving an assessment of active
substance delivery rate} as well as capturing the total mass of
active substance deljvered.

Apparatus

Breathing simulator ¢

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

Table 11 — Breathing -sir'n}llator ‘spéciﬁcations

ltem Sbeéiﬁéatiorl 7 _

Adult  Neonate Infant Child

Tidal volume - 500ml 25ml .- S0mi 155ml

Frequency 15 cycles 40cycles 30cycles 25 cycles

“per ' per-.= - per per -

. . -minutes . minutes.. minutes  minutes;

Waveform smusmdal sinusoidal  sinusoidal -sinusoidal

Inhalation/ - - Lt - o 13 13 12

exhalation’ SRR - coare T
ratio
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F]lter system

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

Method

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

A - B
A. Inhalation filter and filter holder

B. B‘reath'ing simulator
" C, Nebuliser-*

Fig. 16: Experimental set-up for breathing simulator te‘sAting;'

Start the breathing simulator then, at the beginning of an
inhalation cycle, start the nebuliser. Operate the nebuliser for
a defined initial time. period. The time chosen, usually 60 1
second, must allow sufficient active substance deposmon on
the inhalation filter io allow quantiiative analysis. If the
quantity of active substance deposited on the inbalation filter
in 60 seconds is in sufficient for this analysis, the length of
the time interval for aerosol collection ¢an be'increased. Ifthe
filter is soaked with the preparation, this time can be decreased.
At the end of this initial period, stop the nebuliser.

Place a fresh filter and filter holder in position and continue
until nebulisation ceases. Interrupt nebulisation and exchauge
filters if necessary, 10 avo1d ﬁlter saturatlon A

Results

Using a suitable method of analysis, determine the mass:of
active substance collected:on the filters: and filter holders:
during: each time' interval.. Deterinine the active substance
delivery rate by dividing the mass of active substance collected.
on: the first inhalation filter by the time -interval used- for
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collection. Determine the total mass of active substance
delivered by summing the mass of active substance collected
on all inhalation filters and filter holders:

Aerodynamlc assessment of nebulised Aerosols

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

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

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

Apparatus

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

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

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

Method validation
Impactor stage overloading

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

Re-entrainment

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

Method

/—“—-B

LB e

A. Nebuliser
B. Induction port

C. Impactor(apparatus D) -
D. Flow control valve

E. Vacuum source

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

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

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

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

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

Make sure the nebuliser is positioned in the same orientation
as intended for use then attach the mouthpiece of the nebuliser
to the induction port, using a mouthpiece adapter if required,
ensuring that connections are airtight. Switch on the flow/
compressor for the nebuliser. Sample fora predetermined time
(T,). Once determined, this time (T} must be defined and used
in the analytical method for a particular medicinal product to
ensure that mass fraction data can be compared. At the end of
the sampling period, switch off the driving gas flow/
compressor to the nebuliser, remove the nebuliser from the
induction port and switch 6ff the flow from the vacuum source
to the impactor.

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

Calculate the mass fraction (Fy, comp) OF the active deposited
on each component of the impactor, commencing with the
induetion port and proceeding in order through the impactor,
using the following expression:

Py comp = Meonp
8 P M

where, M.m, = mass associated with the components under
evaluation,

total mass collected by the system

1

M
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Present F,com, in order of location within the measurement
equipment, beginning at the induction port and ending with
the back-up filter of the impactor (Fig. 18). Where appropriate,

Focomp fOr adjacent stages of the impactor may be combined
in order to report the mass fraction collected on a group of
stages as a single value. :

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

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

Stage
1 14.1
8.61
5.39
330
2.08
136
098

cut-off diameter (um)

~ N W B W

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

0.4

nduclion Port
Stage 1
Stage 2
Stage 3
Stage 4

.v Stage 5|
Stage 6
Stage 7
FilterMQC

Fig. 18: Example of mass fraction of droplets presented in terms
of location within the sampling system

e A
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Content of active ingredient on actuation of the valve test

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

Content of active ingredient delivered by actuation of the valve

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

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

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

Insulin Preparations
Introductmn

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

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

Production

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

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

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

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

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

Tests

Insulin in the supernatant — For preparations that are
SUSPensions

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

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

Determine by size-exclusion chromatography (2.4.16).

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

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

Maintain the solutions at 2° to 10° and use within 30 hours
(soluble insulin injection) or 7 days (other insulin preparations).

If an automatic injector is used, maintain the temperature at2?
to 10°. :

Chromatographic system

— a stainless sieel column 30 em x 7.5 mm packed with
hydrophilic silica gel (5 pmto 10 um), of a grade suitable
for the separation of insulin monomer from dimers and
polymers,

— mobile phase: a filtered and degassed mixiure of 15
volumes of glacial acetic acid, 20 volumes of
acetonitrile and 65 volumes of a 1.0 g/l solution of
arginine,

— flowrate: 0.5 ml per minute,

— spectrophotometer set at 276 num,

- mjectlon Volume 100 pl.

Before using a new column for chromatographlc analys:s
equilibrate by repeated injections of an insulin solution

containing high molecular mass proteins. This can be dorne
by at least three injections of the resolution solution. The
column is equilibrated when repeatable results are obtained
from two subsequent injections. If protamine-containing
samples are to be analysed, the equilibration of the column is
performed using a solution containing protamine.

Inject the resolution solution. When the chromatograms are
recorded under the prescribed conditions, the retention times
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are: polymeric insulin complexes or covalent insulin-protamine
complex, about 13 to 17 minutes, covalent insulin dimmer, about
17.5 minutes, insulin monomer, about 20 nnnutes, salts about

22 min. If the sample solition contains preserva‘uves for

example methyl paraben, m-cresol or phenol, these compounds
elute later. The test is not valid unless the resolution, defined
by the ratio of the helght of the dimer peak to the height above
the baseline of the valley separatmg the monomer and dlmer
peaks, is at least 2.0. ' L

Inject the test solution. Record the chrornatogram for
approximately 35 min. In the chromatogram obtained, the sum
ofthe areas of any peak with a retention time less than that of
the insulin peak is not greater than 3.0 per cent (protamine-
containing preparations) or 2.0 per cent (non-protaminé
containing preparations) of the total area of the peaks. Ignore
any peak with a retention tnme greater than that of the msulm
peak.

Related proteins

Determine by liquid chromatbgraphy"(Z 4.14) as described
under Assay of Insulins (2.3.46), following the elutlon
conditions as described in the Table: )

Table
Time Mobile Mobile  Comment
phase (a) phase (b)
(min) (per cent v/v) (per cent v/v)
030 2 58 isocratic
3044 42 —11 - 58—89 . linear gradient
isocratic

44-50 - 11 &9.

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

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

Total zinc. Not more than the amount stated In the 1ndlv1dual
monograph, determmed by either of the followmg methods

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

B. Determine by atomic absorption spectrometfy (2.42).

Test solution. Shake the preparation gently and dilute a volume
containing 200 Units of insulin to 25.0 ml with 0.0 M
hydrochloric acid. Dilute if .necessary to a suitable
concentration of zinc (for example 0.4 ugto 1.6 ug of Zn per
millilitre) with 0.0 M hydrochloric acid.

Reference solutions. Use solutions containing 0.40 pg,
0.80 g, 1.00 pg, 1.20 ng and 1.60 pg of Zn per millilitre, freshly
prepared by diluting zinc solution AAS (5 mg/ml Zn) with
0.01 M hydrochloric acid.

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

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

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

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

Add freshly prepared 1 per cent wiv solutlon of ascorbic acid
in Fluzd A gwen in sterlhty (2 2. 11) to get clear solutlon of
suspenswn o

Assay. Determme as descrlbed under Assay of Insuhns
((2.3.46).

Storage. Unless otherwise prescribed, store in sterile, airtight,
tamper-proof containers, protected from light, at a temperature
of2° to 8°. Insulin preparations should not to be frozen.

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

Liposomal Prep.at'atio,ns )

Liposomal Injectable Preparah ons

‘Introductmn

Liposomal Preparations are sterile dispersions for injections
or infusions made up of phospholipids with or without
cholesterol dispersed in aqueous vehicle. It may contain
antioxidants, stabilizers and buffers. They are translucent to
opalescent in -appearance and may contain the active
compound encapsulated in the veswle or. mtercalated between
the lipid bilayer; Their method of prepara‘uon may involve
formation of the lipid film for hydration, hydration with
agitation, and sizing of vesicles using different techmques
hke somcatlon homo gemzatlon or extrusmn :

L1posoma1 Preparatzons should not show any evidence of
separation and show uniform appearance after shaking.

Tests

Particulate matter. Complies with the test stated under

Parenteral Preparations (Injections).

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

Extractable volume. Complies with the test stated under

Parenteral Preparations (Injections).

‘Sterility. -Complies with the test stated under Parenteral

Preparatmns (Injections).

VPyrogens Complies w1th the test stated under Parenteral

Preparatlons (Injectlons)

-Vesicle size: Comphes wﬂ:h the requlrement of the test stated
under. individual monograph, Determine by Dynamic light
scattering- or Photon correlation spectroscopy. or Laser
diffraction. . ~

1333



LOTIONS

IP 2022

Lamellarity. Lamellarity of the Liposomal Preparations should
be defined.. Lamellarity is determined by Freeze fracture
microscopy or Transmission electron microscopy.

‘Powders for Liposomél Injection

Definition

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

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

NOTE—After reconstitution of Powders fbr Liposomal
injection, the reconstituted dispersion should comply with
the monograph for Liposomal Preparations. 1

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

Lotions
Lotions are liquids for cutaneous application that is in'tendéd
to be applied to the unbroken skin without friction. ‘

Tests

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

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

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

Nasal Preparations:

Nasal Preparations are liquid, semi-solid or solid preparations
containing one or more medicaments and. are intended for
administration to the nostrils for local or systemic effects.
. They should .as far as possible be non-irritating and should
not affect the functions of the nasal mugosa and its cilia. They
are supplied in single dose or multlple dose containers of
glass VD or plastic with, if necessary, a suitable device' for
administration. They may also be supplied in pressurised
containers with a suitable adaptor and with or- w1thout a
metering dose valve. o
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Aqueous nasal preparations are usually isofonic and, when
supplied in multiple dose containers, contain a ‘suitable
antimicrobial preservative except when the product itself has
adequate antimicrobial properties. .

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

are given in Chapter 2.2.9.

Tests

Uniformity of content. Comply with the test described under
Parenteral Preparations.

Uniformity of weight. Nasal Preparations supplied in single
dose containers comply with the test for contents of packaged
dosage forms (2.5. 6)

Nasal Drops, Solutions and Sprays

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

Nasal Powders

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

Storage. Store protected from light and moisture.
Tests

Uniformity of content. Comply with the test described under
Parenteral Preparations.

Uniformity of weight. Nasal Preparations supplied in single
application containers comply with the test for contents of
packaged dosage forms (2.5.6). :

Ointments

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

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

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

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

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

Tests

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

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

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

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

Oral Liquids

Oral Liquids are homogeneous liquid preparations, usually
consisting of a solution, an emulsion or a suspension of one
or more medicaments in a suitable vehicle™. They are intended
for oral administration either undiluted or after dilution. They
may contain auxiliary substances such as suitable dispersing,
emulsifying, suspending, wetting, solubilising, thickening,
stabilising agents and antimicrobial preservatives. They may
also contain suitable sweetening, flavouring and permitted
colouring agents. if saccharin, including its sodium and
potassium salts, is used as 4 sweetening agent, its
Concentration in preparations meant for paediatric use should
be restricted so as to limit its intake to 5 mg per kg of body
weight, :

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

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

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

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

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

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

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

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

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

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

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

In the manufacture of oral suspensions containing dispersed
particles, measures shall be {aken to ensure a suitable and
controlled particle size with regard to the intended use of the
product.

Syrups. Syrups are viscous Oral Liquids that may contain
one or more active ingredients in solution. The vehicle usually
contains large amounts of Sucrose or other sugars to which
certain polyhydric alcohols may be added to inhibit
crystallisation or to modify solubilisation, taste and other
vehicle properties, Sugarless syrups may contain sweetening
agents and thickening agents. Syrups may contain Ethanol
(95 per cent) as a preservative or as a solvent to incorporate
ﬂavourmg agents. Antimlcrobial agents may also be added to
Syrups.

Containers. Oral Liquids may be supplied in multiple dose or
single dose containers. Oral Emulsions and Oral Suspensions
should be packed in bottles sufficiently wide-mouthed to
facilitate the flow of the contents. They are administered eithér
in volumes such as 5-ml, or multiples of 5 ml, or in small volumes
(drops).-Each dose of a multiple dose Oral Liquid is
administered by means of a suitable measuring device which
is usually provided with the container.

Tests

Uniformity of content. Unless otherwise specified, single dose
liquids in suspension form or powders or granules presented
in single dose containers and that contain less than 10 mg or
less than 10 per cent of active ‘ingredient‘ comply with the
following test. For Oral Liquids containing more than one
active ingredient, carry out the test for each active mgredlent
that corresponds to the above conditions. Empty each
container as completely as possible and carry out the test on
the individual contents of dctive ingredients.

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

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

average value or if any one individual value is outside the

- limits 75 to 125 per cent of the average value. If one individual
value is outside the limits 85 to 115 per cent but within the
limits 75 to 125 per cent of the average value, repeat the

determination using another 20 containers taken at random..
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The preparation complies with the test if in the total sample of
30 containers not more than 3 individual values are outside
the limits 85 to 1135 per¢ent and not more than one is outside
the limits 75to 125 per cent of the average value. '

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

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

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

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

Oral Powders

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

Oral Powders may be single dose or multiple dose preparations.
For single dose powders, edch dose is enclosed in a separate
container, €.g., a sachet, a paper packet or a vial. With multiple
dose powders it may be necessary to provide a meadsuring
device capable of delivering the quantlty prescrlbed '

Effervescent Oral Powders are intended to. be dlssolved or
dispersed in water before adm:mstratlon

In the manufacture of oral powders -means are- taken to ensure
a suitable particle size with regard to the intended use of the

" product.: Puring manufacture, packaging; storage .and _

distribution of oral powders, suitable means shall be taken te

" ensure their microbial quality; acceptance criteria for microbial

quality are given in Chapter 2.2.9.




1P 2022

Storage. Store Oral Powders in containers protected from
moisture.

Tests

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

The test for Uniformity of content should be catried out only
after the content of active mgredlent(s) in a pooled sample of
the preparatlon has been shown to be w1th111 the accepted
limits of the stated content.

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

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

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

Parenteral Preparatmns

hljectable Preparatlons

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

PARENTERAL PREPARATIONS

Introduction

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

Production

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

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

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

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

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

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

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

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

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

Multiple dose containers permit the withdrawal of successive
portions of the contents without removal or destruction of
the closure and without changing the strength, quality or
purity of the remaining portion. They may be used for
intramuscular, subcutaneous or intracutaneous administration,
but no multiple dose container may contain a total volume of
injection sufficient to permit the withdrawal of more than.ten
doses, unless otherwise stated in the individual monograph:

The perlod of time between the withdrawal of the first and
final dose should not be unduly prolonged.

A muitiple dose container for a sterile solid permits the addition

- of a suitable vehicle and withdrawal of portions of the resulting
preparation in such a manner that the sterility of the product
is maintained.

Closures. Vials or bottles are fitted with suitable closures that
ensure a good seal, prevent the access of micro-organisms
and other contaminants and usually permit the withdrawal of
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a part or the whole of the contents of the container without
removal of the closure, The plastic or rubber materials of which

" the closure is composed must be compatible with the

preparation and be sufficiently firm and elastic to allow the
passage of a needle with minimal shedding of particles and to
ensure that the puncture is resealed when the needle is
withdrawn. Requirements concerning closures are given in
Chapter6 3. '

Before use, closures should be washed w1th a suitable
detergent and rinsed with and boiled in several changes of
Purified Water. Closures made from rubber and synthetic
materials are liable to absorb the ingredients of the parenteral

_ preparation with which they are used, e.g., the preservative.

When an antimicrobial preservative is used the closure, when
necessary, should be placed in a solution of that preservative
in Purified Water containing at least twice the concentration
to be used in the preparation; the quantity of solution used
should be sufficient to cover the closures and should be at
least 2 ml for each g of the material. The vessel should then be
closed and heated at an appropriate combination of time and
temperature. After heating, the closures should be kept in the
sealed container until required for use.

When the parenteral preparation with which the closures are

- 10 be used contains other added substances that are liable io

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

Inspection. Good Manufacturing Practices require that each
final container of a Parenteral Preparation be subjected
individually to a physical inspection whenever the nature of
the container permits and that every container the contents of
which show evidence of contamination with v151ble foreign -
material be rejected.

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

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

Injections

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

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

Tests

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

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

The test for Uniformity of content should be carried out only
after the content of active ingredient(s) in 2 pooled sample of
the preparation has been shown to be within accepted limits
of the stated content. :

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

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

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

Extractable volume

Suspensions and emulsions are shaken before withdrawal of
the contents and before the determination of the density. Oily
and viscous preparations may be warmed according to the
instructions on the label, if necessary, and thoroughly shaken
immediately before removing the contents. The contents are
then cooled to 20-25° before measuring the volume.

Single-dose containers. Select 1 container if the nominal
volume is 10 ml or more, 3 containers if the nominal volume is
more than 3 ml and less than 10 ml, or 5 containers if the

nominal volume is 3 ml or less, Take up individually the total
contents of each container selected into a dry syringe of a
capacity not exceeding 3 times the volume to be measured,
and fitted with a 21-gauge needle not less than 2.5 cm in

length. Expel any air bubbles from the syringe and needle,
then discharge the contents of the syringe without emptying
the needle into a standardised dry cylinder (graduated to
contain rather than to deliver the designated volumes) of
such size that the volume to be measured occupies at leastf'iO
per cent of its graduated volume. Alternatively, the volume of
the contents in millilitres may be calculated as the mass in
grams divided by the density. For containers with a nominal
volume of 2 ml or less, the contents of a sufficient number of
containers may be pooled to obtain the volume required for
the measurement provided that a separate, dry syringe
assembly is used for each container. The contents of
confainers holding 10 ml or more may be determined by
opening them and emptying the contents directly into the
graduated cylinder or tared beaker.

The volume is not less than the nominal volume in case of
containers examined individually, or, in case of containers with
a nominal volume of 2. ml or less, is not less than the sum of
the nominal volumes of'the containers taken collectively.

Multidose containers. Labelled to yield a specific number of
doses of a stated volume, select one container and proceed
as directed for single-dose containers using the same number
of separate syringe assemblies as the number of doses
specified. The volume is such that each syringe delivers not

less than the stated dose.
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Cartridges and prefilled syringes

Select one container if the nominal volume is 10 ml or more,
three containers if the nominal volume is more than 3 ml and
less than 10 ml or 5 containers if the nominal volume is 3 ml or
less. If necessary, fit the containers with the accessories
required for their use (needle, piston and syringe } and transfer

the entire content of each container without emptying the

needle in a dry tared beaker by slowly and constantly
depressing the piston. Determine the volume in millilitres
calculated as the mass in grams divided by density.

The volume measured for each of the container is not less
than the nominal volume.

Parenteral infusions (Large volume)

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

Measure the volume transferred.
The volume is not less than the nominalv volume.
Sterility (2.2.11). Injections comply with the test for sterility.

Bacterial endotoxins-Pyrogens. A test for bacterial endotoxins
2.2 3) is carried out or where _]usuﬁed and authorlzed the test
for pyrogens (2.2.8):

Infusions

Infusions are sterile aqueous. solutlons of emulsions with water
as the continuous phase They are free from pyrogens or
bacterial endotoxins, are usually made isotonic with blood
and do not contain any added antimicrobial preservatlves
Intravenous Infusions that are emulsions do not show any
evidence of phase separation. The diameter of the globules of
the dispersed phase of emulsmns must be dec1ded with regard
to the use of the preparation.

Tests

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

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

Sterility (2.2.11). Intravenous Infusions comply with the test
for sterility. :
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Bacterial endotoxins-Pyrogens. They comply with a test for
bacterial endotoxins (2.2.3) or where justified and authorized,
with the test for pyrogens (2.2.8). For pyrogen, inject 10 ml per
kg of body weight into each rabbit, unless otherwxse justified
and authorized.

Powders for injection

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

Tests

Powders for injection comply with the requlrements of tests

‘stated under individual monographs and with the followmg

requirements.

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

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

Uniformity of weight. For Powders for injection that: are.
required to comply with the test for Uniformity of content of
all active 1ngredlents the test for Umformlty of wexght is not
required:

Remove any adherent labels from a contairier and wash and
dry the outside. Open the containet and immediately weigh
the container and its contents. Empty the container as
completely as possible by gentle tapping; rinse if necessary
with - water and then with ethanol (95 per ¢ent)-and dry at
100° to 105° for 1 hour or, ifthe nature of the container precludes
such treatment, dry at a lower temperature to constant weight. -
Allow to cool in a desiccator and weigh. The difference
between the weights represents the weight of the contents.
Repeat the procedure with a further 19 containers and
determine the average weight. Not more than.two of the
individual weights deviate from the average weight by
more than 10 per cent and none dev1ates by more than
20 percent. .




1P 2022

PESSARIES

Clarity of solution. Constitute the injection as directed on the
label. (Not applicable to suspensions).

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

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

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

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

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

Concentrated Solutions for injection |

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

Tests

After dilution Concentrated Solutions: for injection comply
with the requirements of tests for In_]ectlons or Infusmns as
appropriate.

Bacterial endotoxins-Pyrogens. They comply with the
requirements prescrlbed for mjections or for mﬁjsmns, after
dilution to a suitable volume. ‘ :

Implants

Implants are sterile solid preparations of size and shape suitable
for implantation into body tissues so as to release the active
ingredient over an extended period of time. They are normally
presented 1nd1v1dua1]y in sterile containers.

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

Pessaries

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

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

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

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

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

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

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

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

Storage. Store in ventilated containers.

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

Storage. Store in well-closed containers.

Tests

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

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

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

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

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

Disintegration. This test is noi necessarily applicable to
Pessaries intended for modified release or for prolonged
local action.

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

Suppositories

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

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

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

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

Moulded Suppositories have the characteristics of Moulded
Pessaries.

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

Shell Suppositories have the characteristics of Shell Pessaries.

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

Tests

Moulded Suppositories and Shell Suppositories comply with
the tests stated undér Moulded Pessaries and Shell Pessaries
respectively.
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Storage. Store in well-closed containers.

Tablets

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

Definition

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

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

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

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

Production

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

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

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

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

During manufacture, packaging, storage and distribution of
tablets, suitable means shall be taken to ensure their microbial
quality; acceptance criteria for microbial quality are given in
Chapter2.2.9.

Tests

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

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

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

Table 1

Weight of active ~ Subtract from  Add to the upper

ingredients in each lower limit limit for
‘tablet for samples of samples of
15 10 5 5 10 5

0.12 g or less 02 07 16 03 08 18

Morethan0.12¢ 02 05 12 03 06 1S
but less than 0.3 g ’ ‘

0.3 g or more 01 02 08 02 04 10

TABLETS

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

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

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

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

Applicability of test for Uniformity of content for tablets

Table2
Type of For tablets For tablets
Tablets containing 10 mg  containing more

or less than
10 per cent w/w

than 10 mg or
more than 10 per

of active ingredient cent w/w of
active ingredient
Uncoated tablets Applicable Not Appliéable
Film coated tablets Applicable Not Applicable
Other cloated tablets  Applicable Applicable*

*Unless otherwise justified and authorized.

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

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

Uncoated Tablets

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

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

Tests

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

Thé test does not apply fo chewable tablets.

Coated Tablets

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

Coated tablets may contain flavouring agents.

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

Tests

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

Use water as the liquid. Add a disc to each tube. Operaté the
apparatus for 60 minutes, unless otherwise stated in the
individual monograph. Exarmne the state of the tablets. If any
of the tablets has not dlsmtegrated repeat thetestona further
6 tableis, replacmg water with 0.1 M hydrochloric acid. The
tablets comply w1th the test if all 6 tablets have dlsmtegrated

Film-coated Tablets

Carry out the test described above but operate the apparatus
for 30. minutes, unless otherwise stated in the tndxwdual
monograph.
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If coated tablets fail to comply because of adherence to the

. discs, repeat the test on a further 6 tablets omitting the discs.

The tablets comply with the test if all 6 tablets have
disintegrated in the acid medium.

The test does not apply to chewable tablets.

Dispersible Tablets

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

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

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

Effervescent Tablets

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

Tests

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

Modlfied-release Tablets

Modified-release tablets are coated or uncoated tablets
containing auxiliary substances or prepared by procedures
that, separately or together, are designed to modify the rate or
the place at which the active 1ngred1ent is released.
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Modified-release tablets include gastro-resistant tablets and
prolonged-release tablets

Gastro-res1stant Tablets

Gastro resrstant tablets are delayed-release tablets that. are
intended to re51st the gastric flyid but to release their active
ingredient(s) in the" mtestmal flu]d _For this purpose
substances such as cellulose’acetate phthalate and anionic
copolymers of methacrylic acid and its ethers are used for
providing tablets with a gastric-resistant coating (enteric
coating) or for covering e1ther granules or parncies w1th gastric-
resistant coating. B :

These tablets may be labeled as géstrOQresistant"tablets or

enteric coated tablets as the case may be. .

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

Tests

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

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

Prolonged-release Tablets

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

Tests

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

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

NOTE — Above specifications are non mandatory

Carry out the test as per the manufacturer s spec1ﬁcatlon for
the indicated test-times.

i

Soluble Tablets

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

Tests

Disintegration (2.5.1). Soluble tablets disintegrate within 3
minutes. The test is carried out using water as liquid medium
at 15°10 25°,

Tablets for Use in the Mouth

Tablets for use in the mouth are usually uncoated tablets
formulated to disintegrate orally or be chewed or to effect 2
slow release and local action of the active ingredient (Iozenges)
or the release and absorption of the active ingredient under
the tongue (sublingual tablets). Chewable tablets and lozenges
may contain flavouring agents. These can be categorized as

Orodispersible Tablets (Mouth Dissolving
Tablets)

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

Tests

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

Sublingual Tablets

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

Tests

Disintegration (2.5.1). Sublingual tablets disintegrate within
3 minutes, at 15%to 25°.
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Chewable Tablets

.Chewable tablets are mtended to be chewed before bemg
swallowed

Chewable tablets are prepared to ensure that they are eas1ly
crushed by chewing.

For chewable tablets disintegration test does not apply unless
otherwise stated in the monograph.

Oral lyophilisates. Oral lyophilisates aré solid preparatiOns
intended either to be placed in the mouth or to be dispersed
{or dissolved) in water before administration.

Oral” lyophilisates are obtained by freeze-drying
(Iyophilisation), involving division into single doses, freezing,
sublimation and drying of usually aqueous, hqu1d or sermsohd
preparatlons
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Tests

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

Water (2.3 43) Oral lyoph1l1sates comply wn;h the test the
limits are approved by the competent authonty

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

Where apphcable the label states that the tablets should be
chewed before swallowmg

The label states the common name of the colour used.
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ABACAVIR ORAL SOLUTION

A_bccavii' Sulphate

A

, HaSOy4

(C14H;8N60)2,_sto4

Abacavir. Sulphate is {(15,4R)-4-[2-amino-6 ‘(cyclopropyl—
am1no)9H-purm—9 yl] cyclopent 2—enyi}methanol sulphate.

Mol. Wt. 670.8

Abacavir Sulphate contains not less than 98.0 per cent and
not more than 102.0 per cent of (C14H13N60)2, HZSO4, calculated
on the anhydrous basis.

Category. Antiretroviral.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with abacavir
sulphate IPRS or with the reference spectrum of abacav1r
sulphate.

B. In the Assay, the principal-peak. in the chromatogram
obtained with the test solution corresponds to the peak in the
chromato gram obtamed with the reference soEutlon

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

Tests

Specific optical rotation (2.4.22). —38.0° to —32.0°, determined
in a 0.5 per cent w/v solution in methanol.

Related substﬁhces Determine by liquid chromatography
(2.4.14), as descrlbed under Assay using the followmg
solutions.

Test solution. Dissolve 50 mg of the substance under
examination in the mobile phase and dilute to 100. 0 ml with the
mobile phase. :

Reference solution. Dilute 1.0 ml of the test solutlon to
200.0 m! with the mobile phase. , - ‘ ’

Inject the reference solution and the test solutlon In the
chroma.togram obtained with the test solution, the area of any
secondary peak is not more than the area of the prm01pa1 peak
in the chromatogram ‘obtained with' the reference: solution
(0.5 per cent) and the sum of the.areas of all the secondary
peaks is not more than 3 times the area of the principal peak in

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

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

Sulphated ash (2.3.18). Not more than 0.3 per cent.
Water (2.3.43). Not more than 1.5 per cent, determinedon 0.2 g.
Assay. Determine by liquid chromatography (2.4.14).

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

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

Chromatographic system

— a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica or ceramic
microparticles (5 pm),

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

— flowrate: 1.2 ml per minute,

— spectrophotometer set at 214 nm,

— injection volume: 20 pl.

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

Inject the reference solutlon and the test soiutlon
Calculate the content of (C4H;gNs0)2, HaSO,.

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

Abacavir Oral Solation
Abacavir Sulphate Oral Solution

Abacavir Oral Solution contains Abacavir Sulphate equivalent
to not less than 90.0 per cent and not more than 110.0 per cent
of the stated amount of abacavir C;H,;zN;O. It may contain
one or more suitable buffers, colours, flavours, preservatives,

_stabilizers, sweeteners, and. suspending agents.

Usual strength. 20 mg per ml.
Identlflcatmn

In the Assay, the prmc1pal peak in the chromatogram obtamed
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.
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Tests

pH (2.424). 461050.

Related substances. Determme by Liquid chromatography
(24.14). .

NOTE — Prepare the solutions immediately before use. .

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

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

Reference solution (b). Dilute 1.0'ml of. reference soluhon (a)

to 100.0 ml with the mobile phase.

Chromatographic system :

— a stainless steel column 25 cm'x 4 6 mm, packed with
octadecylsilane bonded to porous silica (5 pm), -

~ mobile phase: a mixture of 85 volumes of a’ buffer
solution prepared by dissolving 1.15 g of ammonium
dihydrogen phosphate and 2 g of tetrabutylammonium
hydrogen sulphate in 1000 ml of water, adjusted to pH
6.0 with triethylamine and 15 volumes of: acez‘ommle

~ flowrate: 1.2 ml per minute, :

~ spectrophotometer set at 214 fim,’

— injection volume: 20 pl.

Inject reference solution (a). The test is not valid urless the
column efficiency is not less than 3000 theoretrcal plates and
the tallmg factoris: not more than2.0. ' ok

Inject reference solutron (b) and the test solutron In the
chromatogram obtained with the test solution, the‘area of any
secondary peak is not more than the area of the principal peak
in the chromatogram.obtained with, reference solution. (b)
(1.0 per cent) and the sum of areas of all the secondary peaks
is not more than twice the area of the principal peak in the
chromatogram obtamed with reference solutron (b)
(2.0 per cent). '

Other tests. Comply with the tests stited undei Oral Liq'uids.
Assay. Determme by liquid chromatography (2.4:14).
NOTE Prepare the solutrons zmmedzately before use

Test solution. Dissolve ‘4 quaritity’ of the'oral-solutron
containing 60-mg of abacavir in the mobilé phase-and dilute to
100.0 ml of the mobile phase. Dilute 5.0 ml of the solution to
50.0 ml with the mobile phase. ' o i
Reference solution. Dissolve a quantity of abacavir sulphate
IPRSin the mobile-phase to-obtain 4 solution ‘containing
0.06 per cent w/v of abacavir. Dilute 5 0 ml of the solutlon to
50.0 ml withthe mobile phase.© -7« Lot cnmiy guiini
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Chromatographic system i :

— a stainless steel column 15 cmx 4 6 mm, packed wrth
octadecylsilane bonded to porous silica (5 um),

— mobile phase: a mixture of 85 volumes of a buffer solution
prepared by dissolving 1.15 g of ammonium dihydrogen
phosphate and 2 g of tefrabutyl ammonium hydrogen
sulphate in 1000 ml of water;, adjusted to pH 6.0 with
triethylamine and 15 volumes of acetomtrzle

— flowrate: 1.5 ml per miriute,

— spectrophotometer set at 214 nm,

— injection volume: 20 ul. -

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 3000 theoretical plates, the
ta111ng factor is not more than 2.0 and the relative standard
devratron for rephcate inj ectrons i§ not more than 2. 07 perc cent

IIIJ ect the reference solutlon and the test solutron

Determme the werght per ml of the oral solutron (2.4. 29) and
calculate the content of C.H, 8N60 werght n volume,

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

Labelling. "The label states the strength in terms of the
equivalent amount of abacavir. : -

Abacavir Tablets -
Abacavir Sulphate Tablets . -

Abacavrr Tablets contarn not’ less than 90.0 per cent and tict
more than 110.0 ‘per cent of the stated amount of abacavrr
C1H;sNGO. : ‘

Usual strength. 300 mg.

Identification

In the Assay, the prmcrpal peak in the chromatogram obtamed
wrth the test solution corresponds to the peak. 1n the
chromatogram obtained with the reference solutlon

Tests

Dlssolutlon (2 5 2)

Apparatus No.2 (Paddle), - SRS
Medium. 900 mlof 0.1 M hydrochlorlc ac:d
Speedandtlme 75 rpmand 15 minutes. = . fun

Wlthdraw a sultable volume of the medrum and ﬁlter : ‘

Determme b)lr l1qu1d chromatography(2 4 14)

Test:solution. Use the: filtrate, d1lute 1f necessary, wrth the
dlssolutlonmedrum PERS TR ; s
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Reference solution. Dissolve a quantity of abacavir sulphate
IPRS in the dissolution medium to obtain a solution of known
concentration similar to the expected concentration of the
test solution, : :

Chromatographic system

- a stainléss steel column 15 ¢mix 4.6 mm, packed with
octadecylsitane bonded to-porous silica (5 um),

— column temperature: 40°,

-~ mobile phase: a mixture of 85 volumes of a buffer solution
prepared by dissolving 1.15 g of ammonium dihvdrogen
phosphate and 2 g of fetrabutyl ammonium hydrogen
sulphate in 1000 ml of water, adjusted to pH 6.0 with

. triethylamine and 15 volumes of acetonitrile,

— flow rate: 1.5 ral per minute,

- spectrophotometer set at 214 nm,

- mjectlon volume: 10 pl

In_]ect the reference solutron and the. test solutlon
Calculate the content of Ci3H sNgO-in the medium. .
Q. Not less than 80 per cent of the stated arnount of CI;HISNSO.

Related substances. Determine by: hquld chromatography
(24.14).

Test solution. Disperse a quantity of the powdered tablets
containing’ 50 mg of Abacavir in the mobile:phase and-dilute
to 100.0 ml with the mobile phase. :

Reference solution (a). Dissolve a quantity of abacavir
sulphate IPRS _in the mobile phase: to obtain a. solution
contalmng 0.05 per cent w/v of abacav1r

Reference solufzon {b). Dilute 1 0 ml of reference solutron (2)
to 100,0 ml with the mobile phase i

Chromatographic systerm
- a stainless steel columm 25 cm-x 4.6 mm,.packed with
.- octadecylsilane bonded to porous silica (5 pm), -

—_ mobile phase: a mixture of 85 volumes of a buffer solution
prepared by dissolving 1.15 g of ammorium dihydrogen
phosphate and 2 g of tetrabutylammonium hydrogen
sulphate in 1000 ml of water, adjusted to pH 6.0 with
triethylamine and 15 volumes of acetomtrzle,

~ flow rate: 1.2 ml per minute, ’

— _spectrophotometer set at 214 nm,

'~ injection Vo]urne 20ul. .

Inject reference solution (a). The test.is not vahd unless the
column efficiency is not less than 3000. theorenca] plates and
the tailing factor is not more than-2.0. . o

Inject reference solution (b) and the test "s‘c)'l'l‘ition'f In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the atea ofthe principal peak
in the. chromatogram obtained with :reference solution-{b)
(1.0 per cent) and the sum of the areas of all-the secondary

peaks is not more than twice the area of the principal peak in
the chromatogram obtamed with reference solutlon ()
(2.0 per cent). ‘

Other tests. Comply with the tests stated under Tablets.

Water (2.3.43). Not more than 5.0 per cent, determined on
0.5¢

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity
of the powder containing 50 mg of Abacavir in the mobile
phase and dilute to 100.0 ml with the mobile phase. Dilute
5.0 ml of the solution to 50.0 ml with the mobile phase.

Reference solution. Dissolve a quantity of abacavir sulphate
IPRS in the mobile phase to obtain a solution containing
0.05 per cent w/v of abacavir. Dilute 5.0 mi of the solutron to
50.0 m! with the mobile phase.

'Chromatographrc system

— a stainless steel column 15 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 um),
—: column temperature: 40°,.
— mobile phase: a mixture of 85 volumes of :3 buffer solutlon
. prepared by dlssolvmg L.15gof ammonium dzhydrogen
" phosphate and 2 g of tetrabutyl ammonium hydrogen
sulphate in 1000 ml of water, adjusted to pH 6.0 with
* triethylamine and 15 volumes of acetomtnle '
. flow rate: 1.5 ml perminute,
— spectrophotometer set at 214 nm,
— injection volume: 10 pl.

Inject the reference solution. The test is not vahd uniess the
column efficiency innot less than 2000 theoretical plates, the
talllng factor is not more than 2.0 and the relative standard
dev1at10n for rephcate 1nject10ns is not more than 2.0 per cent

Inject the reference solution and the test solutron o
Calculate the content of CiHisNgO m-thetablets

Storage Store protected from morsture, ata temperature not
exceeding 30°.

Labelling. The label states the strength in terms of the
equwalent amount of abacavir, o

AbacaVIr and Lamwudme Tablets

Abacav1r Suiphate and Larmvudlne Tablets -

Abacavir and Lamivudine Tablets contain abacavir sulphate

'equlvalent to not less than 90.0 per cent and not more than
110.0 per cent of the stated amounts of abacavir, C 4H13N60
and'lamivudine; CsH N;O,8.

Usual strengths. 600 mg abacavir and 300 mg Lamivudine.
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Identification

Inthe Assay, the principal peaks in the chromatogram obtained
with the test solution correspond to the peaks in the
chromatogram obtained with the reference solution. '

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.7 M hydrochloric acid,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the rnediﬁm and filter.
Determine by liquid chromatography'(2.4. 14)

Test solution. Use the filtrate, dilute if necessary, with the
dissolution medium.

Reference solution. Dissolve 75 mg of abacavir sulphate IPRS
and 30 mg of lamivudine IPRS in 10 ml of methanol and dilute
to 100.0 ml with the dissolution medium.

Use the chromatographic system as described under Assay.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate inj ect1ons is not more
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C,HsNsO and CgH“N3038 in the
medium.

Q. Not less than 80 per cent of the stated amounts of C,H, 3N50
and CgHUN O;S . ; . ;

Related substances. Determme by hquld chromatography
(24. 14)

Solvent mucture 95 volumes of moblle phaseA and 5 volumes
of mobile phase B: S

Test solution. Disperse a quantity of the powdered tablets
containing 100 mg of abacavir in the solvent mixture and dilute
to 100.0 ml with the solvent mixture.

Reference solution (a). A 0.05 per cent w/v solution of
lamivudine IPRS in the solvent mixture. .

Reference solution (b). Dilute 1.0 mi of reference solutlon (a)
to 160.0 ml with the solvent mixture.

Chromatographic system

— a stainless steel column 25 cm x 4.6 mm, packed w1th
octadecylsilanie bonded to porous silica (5 pm),*

- column temperature: 40°; :

.— . mobile phase: A. a buffer solution prepared by
dissolving 1.9.g of ammonium acetate in 900 ml of water,

adjusted to pH 3.8 with glacial acetic acid and; d}lute fo

1000 ml with water;
B. methanol,
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— agradient programme using the condltlons given below
~ flowrate: 1 mlper minute,

— spectrophotometer set at 277 no,~

— injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.} (per cent v/v) (per cent v/v)
0 95 5
20 9% 5
4 30 0
45 95 5
30 95 5

Inject reference solution (a). The test is not valid unless the
column efficiency is not less than 3000 theoretical plates and

‘the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with reference solution (b)
(1.0 per cent) and the sum of the areas of all the secondary
peaks is not more than twice the area of the principal peak in
the chromatogram obtained with reference solution (b)
(2.0 per cent). '

Other tests. Comply with the tests stated under Tablets ;

Water (2.3.43). Not more than 3.0 per cent; determined on
05g. o .

Assay. Determine by hqutd chromatography (24. 14)

Test solution. Weigh and powder 20 tablets. Disperse a quantity
ofthe powder ¢ontaining 60 mg of Abacavir in 20 ml of 0.7 M
hydrochloric acid and dilute to 100.0 ml with imethanol: Dilute
5.0 ml of the solution to 50.0 ml with the mobile phase. . .

Reference solution. Dissolve 35 mg of abacavir sulphate IPRS
and 15 mg of lamivudine IPRS in‘15 ml of 0.1 M hydrochloric
acid and dilute to 50.0 ml with methanol. Dilute 5.0 ml of the
solution to-50.0 ml with the mobile phase.

Chromatographic system

— a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 pmy),

— column temperature; 40°,

— mobile phase: a mixture of 50 volumes of'a buffer solution
prepared by dissolving 7.66 g of ammonium acetate in

- 1000 ml of 0.5:per cent w/v solution of glacza] acetic

acid and 50-volumes of methanol,

— flow rate:' 1 ml per'minute,

— - spectrophotometer set at 282 nm, -

— .injection volume 10pl, .

Inject the reference solution. The test is not vahd unless the
relative standard deviation for rephcate injections is ot more
than 2.0 per:cent. : :
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Inject the teference solution and the test solution. -

Calculate the contents 0fC14H13N60 and C3H11N3O3S in the
tablets.

Storage, Store protected from moisture, at a temperature not
exceeding 30°.

Abacavir, Lamlvudlne and Zldovudme
Tablets

Abacavir, Lamivudine and Zidovudine Tablets contain
abacavir sylphate equivalent to not less than 90.0 per.cent
and not more than 110.0 per cent of the stated amounts of
abacavir, C4H g0 lamivudine, C8H11N3O3S and zidovudine,
CioHisNsOs.

Usual strength. 300- mg Abacav1r 150 mg Larmvudme and
300 mg Zidovudine.

Identification

In the Assay, the principal peaks in the chromatogram obtained
with the test solution correspond - to the peaks in the
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),

Medium. 900 ml of 0.7 M hydrochloric acid,
Speed and time. 75 rpm and 30 minutes. ;

Withdraw a su1table volume of the medmm and ﬁlter
Determine by liquid chromato graphy (2 4. 14)

Test sofution. Use the filtrate, dilute if necessary, with the
dissolution medium. -

Reference solution. A solution containing 0.035 per cent w/v
of abacavir sulphate IPRS, 0.015 per cent w/v lamivudine
{PRS and 0.03 per-cent W/v of zzdovudxne IPRS in- the
dissolution'medium. -

Chromatographic system., :
— a stainless steel column.5 cm x 4.6 mm, packed w1th
octadecylsilane bonded to porous silica (3 um) {Such
as Restek’s Pinnacle 11 C- 18), " o
'~ column temperature: 50°, o
~ mobile phase: a mixture 6f 88 volumes ofa buffer solution
prepared by dissolving 1'g of octanesulphonic acid
and 1 mi of triethylamine in 1000 ml of water, adjusted
to pH 2.5with orthophosphm ic aczd and 12 vqumes of
aceltonitrile, '
" — flow rate: 2.5 ml per minvite;’
— specirophotometer sét at 272 nm
- injection volume: 10 pl.

ABACAVIR, LAMIVUDINE AND ZIDOVUDINE TABLETS

Inject the reference solution. The test is'not valid unless the
resolution between lamivudine and zidovudine peaks is not
less than 2.5, the column efficiency for lamivudine, zidovudine
and abacavir peaks is not less than 700, 1200 and 2000
theoretical plates respectively, the tailing factor is not more
than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent for each component.

Inject the reference solution and the test solution.

Calculate the contents of C,,HsN,O, CgH]]N;Ogs and
C\pH,3N;0, in the medium.

Q. Not less than 70 per cent of the stated amounts of
C14HN6O, CeH;N;Os8 and CyoH ;3N;0,.

Related substances. Determine by liquid chromatography
(24.14).

NOTE — Prepare the solutions immediately before use.

Solvent mixture. A 0.2 per cent v/v solution of
orthophosphoric acid in a mixture of 70 volumes of water and
30 volumes of methanol. :

Test solution. Disperse a quantity of the powdered tablets
containing 75 mg of Lamivudine in the solvent mixture and
dilute to 100.0 ml with the solvent mixture.

Reference:solution (a): A 0.075 per cent w/v solution of
lamivudine IPRS "in the solvent mixture. :

Reference solution (b). Diluté 1.0 ml of reference solutmn (a)
t0'100.0 ml with the solvent mixture.

Chromatograph:c system C -

— a stainless steel column 25 cm x4.6 mm, packed with
-octadecylsilane bonded to-porous silica (5 um), .

— mobile phase: A. a mixture of 70 volumes of methanol,
30 volumes of gceetonitrile and- 0.4 volume. of
tetrahydrofuran

, . B. a, buffer solution prepared by

.dlssolvmg 6.8 g of potassium dilydrogen ortho-
phosphate in 1000 ml of water, adjusted to pH 3.0 with
orthophosphoric acid,

— agradient programme using the condmons glven below,

— spectrophotometer set at 225 nm,

— injection volume: 10 pl.

Time Mobile Mobile Flow rate
phase A phase B’
(inmin.) (per cent v/v) - (per cent v/v)  (ml permin.)
0 2 - 98 |
0 20 % 1
25 20 80 1
28 20 ' .80 1.
30 30 70 1
0 35 65 13
63 35 65 13
[$3) 2 98 . I
9% . 1
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Inject reference solution (a). The test is not valid unless the
colamn efficiency is not less than 3000 theoretical plates and
the tailing factor is not more than 1.5 for each component. - .

Inject reference solution (b) and the test solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 3 times the area of the principal
peak in the chromatogram obtained with reference solution
{(b) (3.0 per cent) and the sum of the areas of all the secondary
peaks is not more than 5 times the area of the principal peak in
the chromatogram obtained with reference solution- (b)
(5.0 per cent).

Other tests. Comply with the tests stated under Tablets.
Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of water and 50 volumes of
methanol.

Test solution. Weigh and powder 20 tablets. Disperse a quantity
of the powder containing 150 mg of Abacavir in 100 ml of
water, add 80 ml of methanol and dilute to 200.0 ml with
methanol. Dilute 10.0 ml of the solution to 25.0 ml with the
solvent mixture. '

Reference solution. A solution containing 0.35 per cent w/v
of abacavir sulphate IPRS, 0.15 per cent w/v famivudine IPRS
and 0.30 per cent w/v.of zidovudine IPRS in the solvent mixture.
Dilute 5.0 mi of the solution to 50.0 mi with the solvent mixture,

Chromatographlc system : ~
—* a stainless steel column 25 ¢ x 4.6 mm, packed w1th
octadecylsilane bonded to porous s111ca (5 pm)
- (SuchasKrorasil C-18), - : -
— column temperature: 50°,
— mobile phase: a mixture of 65 volumes of a buffer solution
" prepared by dissolving 1'g of octanesulphonic acid
-and 1 ml of triethylamine in 1000 ml 6f water, adjusted
to pH 4.5 with on‘hophosphorzc aczd and 35 vo]umes of
methanol,
— flow rate: 1 ml per minute;’
— spectrophotometer set at 272 nm,
— injection volume: 10 pl. '
Inject the reference solution. The test is not valid unless the
-column. efficiency for lamivudine is not less than 2000
theoretical plates, the tailing factor is not more than 2.0 and

the relative standard deviation for replicate injections is not
more than 2.0 per cent for each component.

Inject the reference Solutlon and the test solution.

Calculate the contents of C14H13N60 CanN;O;S and
-C10H13N504 m the tablets »

Storage. Store protected from moisture, at a temperature not
exceeding 30°,
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Abiraterone Acetate -

CzeHsa NO:z : Mol. Wt 391 6

Ablraterone Acetate is17- (3-pyr1dmy1)androsta-5 16 dien-3 ,B-
vl acetate.

Abiraterone Acetate contains notless than 98.0 per cent.and
not more than 102.0 per cent of C,sH;3 NO,, calculated on the
anhydrous basis.

Category Antlcancer

Descrlptlon Awhite to oﬁ' whlte powder _

Identification

A Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with' abiraterone
acetate IPRS or with the reference. spectrum of ablraterone
acetate. . ¥

B. In the Assay, the principal' peak in the chromatogram

chromatogram obta;ned w;th the ;eference ‘so“lut;on L
Tests

Related substances Detenmne by 11qu.1d chromatography
(24 14) '

Test: solunon Dlssolve 60 mg of- the substance under
examination in methanol and dilute to 20.0 ml with methanol.

Reference solutzon A 0.0015 per cent WiV solutlon of
abzraterone acez‘ate IPRS in- methanol R

IO

Chromatographlc system S
~ a stainless steel column 15 cm X 4 6 mm packed with
... ,..phenyl group (3.5 um) {Such as Zorbax SB -Phenyl),
- — . mobile phase: A.-a mixture of 70 volumes of water and
‘ .,_‘-.'30 volumes ofacetomtrzle e
e .+ B armxturo of 90 Volumes ofacetomtrzle :
' and 10 volimes of methanol, o
- agradient programme using the condmons glven below
— spectrophotometer set at 210 nm,
— injection volume: 10 pl.

5
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Time - Mobile phase A Mobile phase B . Flow Reference solution. A.0.03 per cent w/v solution of abirateroné
(inmin)  (per cent v/v) (per cent v/v) (mlpermin) acetate IPRS in methanol.
0 45 . 55 0.5 Chromatographic system :
1R 45 , 55 0.5, — a stainless steel column 15 cm x 4.6 mm, packed with
81 45 55 1.0 phen.yl group (3.5 [_Jm) (Such as Zorbax SB-Phenyl),
3 ‘ ) A — mobile phase: a mixture of 50 volumes of acetonitrile,
0 _ 00 L0 40 volumes of methano! and 10 volumes of water,
35.1 45 ‘ 55 05 — flow rate: 0.6 ml per minute, -
Fig) 45 55 0.3 — spectrophotometer set at 210 nm,
- injection volume: 5 pl.
Name ré t?riliitrllvgme ' CO;; :f;ion Inject the reference solution. The test is not valid unless the
' column efficiency is not less than 5000 theorotical plates, the
Abiraterone acetate impurity A' 022 13 tailing factor is not more than 2.0 and the relative standard
Abiraterone acetate impurity B> 041 1.51 deviation for replicate injections is not more than 2.0 per cent.
Abiraterone acetate impurity C* 049 049 Inject the reference solution and the test solution.
Abiraterone acetate impurity D* 0.58 089 Calculate the content of C,sH3,NO,.
Abiraterone 067 044 Storage. Store protected from moisture.
Abiraterone acetate (Retention -
time: about26 minute) 1.0 —
. s
Reduced impurity Abiraterone Acetate Tablets

1.07 13

'(3B)- 3-hydroxy-androsta-5- eﬁe-l?-oné;
*(3B)- 3-acetoxy-androsta-5- ene-17- one,
17- lodo-androsta 5,16-diene-3-beta-ol,
‘5, 16~ pregnadxeu-3B-acetoxy-20-one

‘(3[3)— 17- (pyrldmc 3- yl)androsta 16- ene-3- ol.

Inject the réference solution. The test is not: vahd unless the
column efficiency is not less than 4000 theoretical plates, the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 5.0 per cent.

Inject the reference solution-and the test solution. In the
chromatogram obtained with the test sotution, the area ofany
peak corresponding to abiraterone acetate impurities A, B, C,
D and reduced impurity is not more than the area of principal
peak in the chromatogram obtained with the reference solution
(0.5 per cent), the area of any other secondary peak is not
more than the area of the principal peak in the chromatogram
obtained with reference solution (0.5 per cent) and the sum of
the areas of all the secondary peaks is not more than twice the
area of the principal peak in the chromatogram obtained with
the reference solution (1.0 per cent).

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

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more-than 1.0 per cent, determined on
0.5g,

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 30 mg of the substance under
examination in 100.0 ml with methanol. '

Ab1raterone Acetate Tablets contain not less than 90. O per
cent and not more than:1.10.0 per cent of the stated amount of
abiraterone acetate, C26H33N02

Usual strength. 250 mg.
Identification

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

Tests

Dissolution. (2.5.2)

Apparatus No. 2 (Paddle),

Medium. 900 ml of 0.0565 .M sodium dihydrogen
orthophosphate monohydrate in 0.25 per-cent w/v solution
of sodium lauryl sulphate, adjusted to pH 4.5 w1th
orthophosphoric acid, L
Speed and time. 50 rpm and 60 minutes.

Withdraw a suitable volume of the medmm and filter, rejectmg
the first few ml of filtrate. '

Determine by hquld chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, thh the.
dissolution medium. A .

Réference solution. Dissolve a weighed quantlty of
abiraterone acetate IPRS in dissolution medium and dilute
quantitatively with the dissolution medium to obtain a solutlon
of similar concentration as the test solution.
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Use the chromatographic system as described under Assay.

Inject the reference solution. The test is not valid unless the
relative standard deviation for rephcate injections is notmore
than 2.0 per cent. : .

Inject the reference solution and the test solutlon ,
Calculate the content of sz,HbNOz in the medium. -
Q. Not less than 75 per cent of the stated amount of CpsH;zNO,

Related substances. Determine by liquid chromatography
(24.14).

Test solution. Weigh and powder 20 tablets, Dissolve a quantlty
of the powder containing 150 mg of abiraterone acetate in
35 ml of methanol with the aid of ultrasound for 10 minutes
and dilute to 50.0 ml with methanol mix well and ﬁlter

Reference solution. A 0.0006 per cent w/v solutwn of
abiraterone acetate IPRS in the methanol. '

Chromatographic system
— a stainless sieel column 15 cm x 4.6 mm packed with
octadecylsilane bonded to porous silica (3.5 pm) (Such
as Waters X bridge shield RP 18},
— mobile phase: A. 0.0/M porasszum dzhya’rogen ortho-
phosphate '
’ B.amixture of 90 volumes of acez‘ommle
and 10 volumes of water, : :
—~ agradient programime using the conditions given below
— -flowrate: 1 ml per minute,
— spectrophotometer set at 252 nm,
— injection volume: 5 pl.

~ Time = Mobilephase A Mobile phase B
(inmin.) (per cent v/v) (per cent v/v)
0 45 s
25 30 0
40 y2) 3
45 n 78
46 45 55
3 ' 45 55

Inject reference solution. The test is not valid unless the
column efficiency is not less than 2000 theoretical plates, the
tailing factor is not more than 2.0, and the refative standard
deviation for replicate injections is ot more than 5.0 per cent.

Inject the reference solution and the test solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 2.5 times the aréa of the
principal peak in the chromatogram obtained with reference
solution (0.5 per cent) and the sum of areas of all the secondary
peaks is not more than 5 times the area of the principal peak in
the- chromatogram obtained with reference solution (1.0 per
cent). Ignore any peak with an area less.than 0.5 times of the
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principal peak in the chromatogram obtained with reference
solution. (0.1 per cent). - : L

Other tests. Complies with the tests stated under Tablets.
Assay. Determine by liquid chromatography (2.4.14). -

Test solution. Weigh and powder 20 tablets. Disperse a quantity
of the powder containing about 250 mg of Abiraterone Acetate
in 150 ml of methanol with the aid ofultrasound for 15 minutes
and dilute to 200.0 ml with methanol, mix well and filter. Dilute
5.0 mi to 20.0 ml with methanol.

Reference solution. A 0.031 per cent w/v solution of
abiraterone acetate IPRS in niethanol.

Chromatographlc system

— a stainless steel column 5 cm x 4.6 mm packed with
octadecylsilane bonded to porous silica (3.5 um) (Such
as Zorbax SB-C18),

— mobile phase: a mixture of 10 volumes of abuffer solution
prepared by dissolving 1.36 g of potassium dihydrogen
orthophosphate in 1000 ml of water, adjusted to pH 3.0
with orthophosphoric acid and 90 volumes of a mixture
of 90 ml of acetonitrile and 10 ml of water,

— flow rate: 1.5 ml per minute,

— spectrophotometer set at 252 nm,

— injection volume: 5 pl.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 2000 theoretical plates, the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2. O per cent.

Inject the reference solutlon and thie test solution.
Calculate the content of C26H33N02 in the tablets, (

Storage. Store protected from'light and moisture; at &
temperature notexceedmg 30°. S

Acamprosate Calcium |

: H
Ca?*| H3CTN\/\/S\
2

CigHpCalNy O3S, -Mol.Wt.400.5

Acamprosate Calcium-is calcium b1s(3-acetam1dopropane—
1-sulphonate). : L

Acamprosate Calcium contains not less.than 98.0 per-cent
and not more than 102.0 per cent of' CIOHQDCaNQOESZ, calculated
on the dried basis.
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Category. Indicated for treatment of alcchol dependence.
De_scriptioh. A white or 'aln‘los‘t white powder.
Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with acamprosate
calciym IPRS or with the reference spectrum of acamprosate
caleium.

B. It gives reaction (A) of caleiim (2.3.1).
Tests

Solution A.A 5.0 per cent w/v solutzon in carbon dzoxzde ﬂee
water.

Appearance of solutlon SOhlthIl A is clear (2 4, 1) and
colourless (2.4.1).

pH (2.4.24).5.5t0 7.0 for solution A.

Impurity A (Homotaurine). Determine by liquid
chromatography (2.4.14).

Test solution. Dissolve 0.4 g of the substance under
examination in water and dilute to 20.0 ml with water. Dilute
10.0'ml of the solution to 100.0 ml with borate buffer solution
pH 10.4. Transfer 3.0 ml of the solution in a 25 ml ground-
glass-stoppered tube, Add 0.15 ml of a freshly prepared
0.5 per cent w/v solution of fluorescamine in acetonitrile.
Shake immediately and vigorously for 30 seconds. Placeina
water-bath at 50° for 30 minutes. Cool under a stream of cold
water, Cenmfuge and filter the supernatant 11qu1d

Reference solution.” A 0.025.per cent w/v solutlon of
acamprosate impurity A IPRS (homotaurine IPRS) in water.
Dilute 0.4 ml of the solutioni-to 100.0.ml with borate buffer
solution pH 10.4, Treat 3.0 mlof the solunonm the same way
as the test solution. S :

Chromatographic system o :
- a stainless steel column 15 cm x 4.6 mm, packed with
.-spherical octadecylsilane bonded to porous silica

(5 pm) with a specific surface area of 170 m¥/g, and a
pore size of 12 nm,

~ mobile phase: a mixture of 10 volumes of acetonitrile,
10 volumes of methanol and 80 volumes of 0./ M
phosphate buffer pH 6.3, o ’

~ flowrate: 1 ml per minute,

- spectrophotometer set at 261 nm,

~ injection volume: 20 pl.

The retention time of fluorescamine is about-4 minutes;
acamprosate impurity A is about 8 mmutes Acamprosate is
not detected by this system.

In_]ect the reference solution and the test solution. Run the
chromatogram 6 times the retention time of acamprosate
impurity A. In the chromatogram obtained with the test

solution, the area of any peak corresponding to acamprosate
impurity A is not more than the area of the corresponding
peak in the chromatogram obtamed with the reference solution
(0.05 per cent).

Heavy metals (2.3.13). Dissolve 2 g in warer and dilute to 20 ml
with warer. 12 ml of the solution complies with the limit test
for heavy metals, Method D (10 ppm) using 10.0 ml of
lead standard solution (1 ppm). '

Loss on drying (2.4.19). Notmore than 0.4 per cent, determined
on 1 g by drying in an oven at 105°.

Assay. To 4 g of cation exchange resin (75 to 150 um) add
20 ml of water and stir magnetically for 10 minutes. Introduce
this suspension into a glass column 45 cm x 2.2 cm, equipped
with a polytetrafluoroethylene flow cap covered by a glass-
wool plug. Allowa few ml of the solution to flow, then place a
plug of glass wool over the resin. Pass 50 ml of 7 M
hydrochloric acid through the column. The eluate reaches to
pH 1. Wash with 3 quantities, each of 200 ml, of water to
obtain an eluate at pH 6. Dissolve 0.1 g of the substance
under examination in 15 ml of water. Slowly pass through the
column and wash with 3 quantities, each of 25 ml, of water,
collecting the eluate.: Allow to elute until an eluate at pH 6 is
obtained. Titrate the solution obtained with 0.1 M sodium
hydroxide, determining the end-point potentiometrically
(2.4.25); Carry.outablank titration, :

1 ml of 0.1 M sodium hydroxide is equivalent to 0. 02002 g of
C]()HQQC&NZOBSz

Acarbose
HO ' oH HO Ho
= o, 0 —o_
. OH oH OH OH
Oh N : o o
oy " oH OH" - © OH
C25H43NO|3 MOL Wt. 646.0

Acarbose is O-4,6-dideoxy-4-[[(15,4R, 55,65)-

4,5 6-trihydroxy-3-(hydroxymethyl)cyclohex-2-enyl]amino-
a-D-glucopyranosyl-(1—4)-0-o-b- glucopyranosyl-(1->4)-
D-ghicopyranose, which is produced by certain strains of

Actmoplanes utahensis.

Acarbose contams not lesslthan 95.0 per cent and not more
than 102.0 per cent of C25H43N013, calcu]ated on the anhydrous
basis. .

Category Antldlabetlc

Descrlptlon A whlte or yellow1sh amorphous powder,
hygroscopic. . . 4
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Identification- -

A Deterrmne by infrared absorption spectrophotometry, (2. 4. 6).
Compare the spectrum with that obtained with acarbose IPRS
or w1th the reference spectrum of acarbose.

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

Tests

pH (2.4.24). 5.5t0 7.5, determined in 5.0 per cent w/v solution
in carbon dioxide-free water (solutlon A). -

Speclﬁc optical rotation (2.4. 22).+ I68° to+ 183” dllute 2ml of
solution Ato 10 m} with water. Cr

Light absorption (2.4.7). Absorbance of Solut1onAat 425 nm,
not more than 0.15.

Related substances. Deterrmne by liquid chromatography
(2 4.14).

Test solution. Dissolve 0. 2. g of the substance undcr
examlnanon in water and dllute to l() 0 ml with water.

Reference solution (a). A 0.6 per -cent w/v solution of
acarbose impurity A IPRS (O-4,6—dideoxy-4-[[(15,4R.55,68)-
4,5, 6-frikydroxy-3-(hydroxymethyl) cyclohex-2-enyl].
amine]-a-D-glicopyranosyl-(1—4)-0-a-b-glucopyrariosyl:
(1—4)-D-arabino-hex-2- ulopyranose IPRS) in the test
sotution.

" Reference solution (b). Dilute 1.0 ml of the test solution to
100.0 ml with water.

Chromatographic system
— a stainless steel column 25 cm x 4 mm, packed with
aminopropylsilane bonded to porous silica {5 um),
— column temperature: 35°,

— mobile phase: a mixture of 75 volumes of acetonitrile,
25 volumes of a solution containing 0.06 per cent w/v of
potassium dihydrogen orthophosphate and-0.035 per
cent w/v of disodium hydrogen phosphate dzhya’mte

— - flowrate: 2 ml per minute,
— spectrophotometer set at 210 um,
— injection volume 10ul.

Inject reference solution (a). The test is-not vahd unless the
peak—to—valley ratio is not less than 1.2, where H; is the height
above the baseline of the peak due io acarbose impurityA‘and
H, is the height above the baseline of the lowest point of the
curve separating thls peak from the. peak due to acarbose ‘

Inject reference solution (b) and the fest solution. Run the
chromatogram 2.5 times the retention time. of the principal
peak. In the chromatogram obtained with the test solution,
the area of the peak due to acarbose impurity A‘is not more
than 0.6 times the area of'the principal pcak inthe chromatogram

s
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obtained with reference solution (b)- (0.6 per cent), the area of
the peak at relative retention time of about 0.5 is not more than
the area of the principal peak in the chromatogram obtained
with reference solution (b) (1.0 per cent) and the area of the
peak at relative retention time of about 1.2 is not more than
1.5 times the area of the principal peak in the chromatogram
obtained with reference solution (b) (1.5 per cent), the ared of
any other secondary peak is not more than 0.5 times the area
of the principal peak in the chromatogram obtained with
reference sohution (b) (0.5 per cent) and the sum of areas of all
the secondary peaks is not more than 3 times the area of the
principal peak in the chromatogram obtained with reference
solution (b) (3.0 per cent). Ignore any peak with an area less
than 0.1 times the area of the principal peak in the chromatogram _
obtained with reference solutlon )] (0 1 per cent)

Heavy metals (2 3.13)1 0 g cornphes with limit test fot heavy
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent

Water (2.3.43). Not more than 4.0 per cent dctcrmmed on
03g.

Assay. Determine by liquid chromatography (2 4. 14)

Test solution. Dissolve 10 mg of the substance under
examination.in water and dilute to 50.0 m! with water:

Reference solution: A 0.G2 pcr cent w/v solutlon of
acarbose IPRS inwater. - o . L

Chromatographic system

— a stainless stee! column 25 ¢m x 4 mm packcd w1th
aminopropylsilane bonded to porous silica (5 pm),

— mobile phase: a mixture of 75 volumes of acetonitrile
and 25 volumes. of a.solution - containing 0.06 per cent.

wiv of potassium dihydrogen:phosphate and 0.035 per

cent wiv of disodivum hydrogen phasphate dzhydrare

— flow rate: 2 ml per minute,

— spectrophotometer set at 210 nm,

— injection.volume: 10 ul.

Inject the reference solution. The test is. not valid uhless the
relative standard deviation for replicate injections is not more
than 2.0 per cent. : :

Inject the reference solution and the test solutlon
Calculate the content of C25H43NO,3

Storage. Store protected from'moisture. .

Acarbose Tablets

Acarbose Tablets contain not lcss than 90, 0 per cent and not
more than 110.0 per cent of the stated amount of acarbose

CosHaNOe
Usual strengths. 50 mg; 100 mg
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ACEBUTOLOL HYDROCHLORIDE

Identification

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

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),

Medium. 500 ml of a phosphate buffer prepared by dissolving
1.36 g of potassium dihydrogen orthophosphate and 2 ml of
triethylamine in 1000 ml of water, adjusted to pH 3.0 with
orthophosphoric acid, '

Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.
Determine by liquid chromatography (2. 4 14)

Solvent mixture. 15 volumes. of the phosphate buffer and
85 volumes of acefonitrile.- .

Test solution. Use the filtrate, dilute if necessary, with the
solvent mixture to obtain a solution of 0.01 per cent w/v of
Acarbose.

Reference solution. A 001 per cent w/v solution of acarbose
IPRS in the solvent mixture.

Use the chromatographw systern as descnbed under Assay
Calcuiate the content of CysH43NQ) g in the medlum :

Q. Not less than 70 per -cent of the stated amount of
CosHaaNOg! L : o

Other tests. Comply with the_ tests sfat_gd undér Tablets.
Assay. Determine by liquid chromatography (2.4.14).:

Test solution.” Weigh and‘ powder 20 ‘tablets. Disperse a
quantity of the powder containing 50 mg of Acarbose in the
mobile phase by shaking mechanically, dilute to 250.0 ml with
the mobile phase and filter.

Reference solution. A 0.02 per cent W/V solution of acarbose
IPRS in the mobile phase. ' ‘ ‘

Chromatographic system
— a stainless steel column 25 cmx 4.6 mm, packed with
A amino groups bonded to porous silica (_5 pumy,
~ mobile phase: a mixture of 40 volumes of a buffer solution
prepared by dissolving 0.6 g of potassium dikydrogen
orthophosphate and: 0.35 g .of sodium- dihydrogen
Pphosphate in 1000 ml of warer and 60 volumes of
acetonitrile,
+i= flow rate: lmlpermmute o
* -~ spectrophotometer set‘at210_nm,:. NI
- injection volume: 20 ul.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the reference solut;on and the test solution.
Calculate the content of C;sH,;NOy¢ in the tablets.

Stofage. Store protécted'fr’om light and moisture.

Acebutolol Hydrochloride

0 CH, :
OH H B
o O\/I\/NYCHS, , HC
H
CsH2sN,0,, HC Mol Wt 372 9

Acebutolol Hydrochloride is (RS)-3'- acetyl -4'-(2- hydroxy-
3-isopropylaminoprapoxy)butyranilide hydrochlorlde 8

Acebutolol Hydrochlomde contains not less than 99.0 per cent
and not more than 101.0 per cent of C13H23N204, HCI caIculatecl
on the dried basis.

Category. f3,-receptor antagonist; antlhypertenswe
antianginal; antiarrhythmic.

Deseription. A white oralmost wh,ite,vcrystalline powder.

Identlflcatlon

Test A may be omitted tf tesm B, C and D are carrzed out Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorpt1on spectrophotometry (2.4. 6)

Compare the spectrum with that obtained with acebutolol
hydrochloride IPRS or with the rcference spectrum of
acebutolol hydrochlonde :

B. When examined in the’ range 220 nm to 3601 nm (2.4.7), a
0.001 per cent w/v solution in. 0.1 per cent v/v solution of
hydrochloric acid shows absorptlon maxima at 233 nm 322
nm; absorbance at 233 nm, 0.55 to 0 61. '

C. Determine by thin-layer chromatography (2.4.17), coatmg

the plate with silica gel GF254.

Mobile phase. A mixture of 60 volumes of water 40 volumes
of methanol and 0.5 volume of perchlorzc aczd

Test solution. Dissolve 0.1 g of the substance under
examination in methano! and dilute to 100.0 ml with methanol.
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Reference solution {a). A-0.1 per cent w/v solution of
acebutolol hydrochloride IPRS in methanol.

Reference solution (b). Amixture of equal volumes of reference
solution (a) and a 0.1 per cent w/v solution of pindolol IPRS
n methanol.

Apply to the plate 10 pl of each solution. After development,
dry the plate in a current of warm air and examiné under
ultraviolet light at 254 om. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (a).
The test is not valid unless the chromatogram obtained with
reference solution (b) shows two clearly separated spots.

D. A5 per cent w/v solution gives reaction (A) of chlorides
(2.3.1). '

Tests

Appearance of solution. A 5.0 per cent w/v solution is not
more opalescent than opalescence standard OS2 (2.4.1) and
not more intensely coloured than reference solution BYSS5
24.1).

pH(2.4.24}.5.0t07.0, determined ina 1.0 percent w/v solution.

Related substances. Determine by liquid chromatography
24.14).

Test solution. Diss_oIvé 0.1 g of the substance uﬁder
examination in mobile phase A and dilute to 50.0 ml with mobile
phase A.

Reference solution (a). Dilute 1.0 ml of the' test solutlon to
100.0 m! with mobile phase A.

Reference solution (b). Dilute 5.0 ml of teference solution (a)
to 50.0 ml with mobile phase A.

Reference solution (c). Mix 2.0 ml of reference solution (b)
and 1.0 ml of 0.2 per cent w/v solution of acebutolol impurity
A IPRS (N—[3-acetyl—4-[(2RS)--3—~(ethylamino)—2—
hydroxy-propoxy[phenyl] butanamide IPRS) and dilute to
10.0 ml with mobile phase A,

Chromatographic system
— astainless steel column 12.5 cmx 4 om, packed w1th
endcapped octadecylsﬂane bonded to porous 5111ca
(5 umy), o
— column temperature 40° o
— mobile phase: A. mix 2.0 ml of orthophosphorzc acid
and 3.0 ml of Irzethy[amzne and dilute to 1000 ml w1th
watter,
B. equal voiumes of acetonztrzle and
mobile phaseA .
— agradient programme using the condxtlons gwen bek)w
— flow rate: 1.2 m] per minute,
— . spectrophotometer set at 240 nm;
— igjection volume: 25 pl.
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Time Mobile phase A Mobile phase B
(in min) (per cent v/v) {per cent v/v)

g o _ 5
2 %8 2

305 10 0
4i 10 90
2 % 2
50 98 2

Inject reference solution {c).The test is not valid unless the
resolution between the peaks due to acebutolol 1mpur1ty A
and acebutolol is not less than7.0.

Inject reference solution (a) and the test solution. In the
chromatogram obtained with the test Solution the area of any
secondary peak is not more than 0.2 times the area of the
principal peak in the chromatogram obtained with reference
solution (a) (0.2 per cent). The sum of the areas of all the
secondary peaks is not more than 0.5 times the area of the
principal peak in the chromatogram obtained with reference
solution (a) (0.5 per cent). Ignore any peak with an ared less

than 0.05 times the area of the principal peak in the

chromatogram obtained with reference sotution (a) (0.05 per
cent).

Heavy metals (2.3.13). 1.0 g comphcs with the limit test for
heavy metals, Method A (20 ppri).

Sulphated ash (2.3.18). Not more than 0.1 percent.
Loss on drying (2.4.19). Not more than 1.0 per cent, determined
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Dissolve 0.3 gin 50 ml of ethanol (95 per cent) and
add 1 miof 0./ MAydrachloric acid. Titrate with 0. 1 Msodium
hydroxide, determining the end point potentiometrically
(2.4.25). Read the volumes added between the two points of
inflection. : :

1 ml of 0:1 Msodium hydroxzde is. equivalent to 0 03729 gof

CH N0, HCL.

Storage. Store protected from 11ght

Acebutolol Tablets
Acebutolol HydrochlorldeTablets g

Acebutolol Tablets contam not less. than 95.0 per cent and

notmore than 105.0 percent ofthe spated amount of acebutolol
hydfochionde C 13H28N204, HC}

‘Usual strengths. 200 mg; 400 mg

Identification

A. ‘When examined in the rangé 220 nm to 360 nm (2.4.7), the
solution obtained in the Assay, shows an absorptmn maximum
at233 nm. . :
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B. Determine by thin layer chromatography (2.4.17), coatmg
the plate with silica gel GF. 254 :

Mobile phase. A mixture of 60 volumes of water, 40 volumes
of methanol and 0.5 volume of perchioric acid.

Test solution. Disperse a quantity of the powdered tablets
containing 0.5 g of Acebutolol Hydrochloride with 30 ml of
methanol, with the aid of ultrasound for 15 minutes and dilute
to 50.0 ml with methanol, centrifuge and use the clear
supernatant liquid.

Reference solution (a). A 0.1 per cent w/v solution of
acebutolo! hydrochloride IPRS in methanol.

Reference s’olun:on (b). Amixture of equal volumes of refereﬁce
solution (a) anda 0.1 per cent w/v squtlon of pindolol IPRS
in methanol.

Apply to the plate 10 ul of each solution. After development,
dry the plate in a current of wam air and examine under
ultraviolet light at 254 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with refefence solution {a).
The test. is not valid unless the chromatogram obtained with
reference solution (b) shows two clearly separated spots.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coatmg two plates with silica gel GF254.

Mobile phase (a) The upper layer obtained by shakmg
together 50 volumes of water, 40 volumes of - butanol and 10
volumes of glacial acetic aczd

Mobile phase (b). Amixture of 90 volumes of 2 pmpanol and
10 volumes of glaczal acetzc aczd T

Test solutzon Dlsperse a _quantity of the powdered tablets
containing 0.5 g of Acebutolol Hydrochloride with 30 ml of
methanol, with the aid of ultrasound for 15 minutes and dilute
to 50.0 ml with methanol, centrifuge and use the clear
supematant fiquid.

Reference solution (a). Dilute 1.0 ml of the test solutlon to
10.0 ml with methanol.

Reference solution (b). Dilute 3.0 ml of reference solution (a)
to'100.0 mi with methanol.

Reference solution (c). Dilute 1 0 ml of the reference solutlon
(a) t0 100,0 ml w1th methanol v

Apply 20 pl of each solutlon on each plate Develop tWo
chromatograms using separately the two mobile phases. After
development, dry the plates in a current of warm air and
examine under ultraviolet light at 254 nm. Any secondary spot
in the' chromatograms ‘obtained with the fest solution is not
more intense than the spot in the chromatogram obtained

with reference solution (b) and not more than two such spots
are more intense than the spot inthe chromatograms obtained
with reference solution (c). Ignore any spot at the pomt of
application. -

Other tests. Comply with the tests stéted under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of
the powder containing 0.1 g of Acebutolol Hydrochloride
with 40 ml of 0.1 M hydrochioric acid and add sufficient water
to produce 100.0 ml, filter and dilute 10.0 ml of the filtrate to
100.0 mt with water. Dilute 10.0 ml of the solution to 100.0 ml
with water and measure the absorbance ‘of the resulting
solution at the maximum at about 233 nm (2.4.7).

Calculate the content of C,5 Hys N,O,,HCI takmg 580 as the
specific absorbance at 233 nm.

Storage. Store protected from light.

Aceclofenac
. O~-COOH
o)
NH
cl Cl :
C16H13C12N04 MOI Wt. 354.2

Aceclofenac is 2-[(2, 6-d1chlorophenyl)anuno]
phenylacetoxyacetic acid.

Aceclofenac contains not less than 99.0 per cent and not
more than 101.0 per cent of C.sHl 3C12N04, calcutated on the
dried basis. '

Category. Nonsteroidal antiinflammatory.

Description. A white or almost white, czystallme powder

Identification -

Test 4 may be omztted if tests B and C are carried out. Tests B
and C may be omzﬁed if test A is carried out.

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

B. When examined in the range 220 am to 370 nm (2.4.7), a
0.002 per cent w/v solution in methanaol shows an absorption
maximum at275 om.
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C. Dissolve 10 mg in 10 m! of ethanol. To 1 mlof the solution,
add 0.2 ml of a mixture, prepared immediately before use, of
equal volumes of a 0.6 per cent solution of potassium
Jerricyanide and a 0. 9 per cent solution of ferric chloride.

Allow to stand protected from light for 5 minutes. Add 3 ml of
a 1 per cent solution of Aydrochloric acid. Allow to stand
protected from light for 15 minutes. A blue colour develops
and a precipitate is formed. :

Tests

Related substances. Determine by 11qu1d chromatography
(24.14). ‘

NOTE —Prepare the solutions zmmedzately before use.

Solvent mixture. 30 volumes of mobile phaseAand 70 volumes
of mobile phase B.

Test solution. Dissolve 50 mg of the substance under
examination in 25.0 ml of the solvent mixture.

Reference solution (a). A 0.043 per cent w/v solution of
aceclofenac impurity A IPRS (diclofenac sodium IPRS) in
the solvent mixture.

Reference solution (b). Mix 1.0 ml of reference solution (a)
and 5.0 ml of the test solution and dilute to 100.0 ml with the
solvent mixture.

Reference solution (c). Dilute 1.0 ml of the test solution to
100.0 ml with the solvent mixture. -

Chromatographic system »
— astainléss steel column 25 cm x 4.6 mm, packed with
- - endcapped octadecylsilane bonded to porous silica
(5 pmy), ;
-~ column temperature: 40°,
— mobile phase: A. a 0.11 per cent v/v solution of
- orthophosphoric aczd adjusted to pH 7.0 with sodium
hydroxide solution, -
B. a mixture of 10 Volumes of water and
90 volumes of acetonitrile,
- agradient programme using'the condrtrons grven below
- . flow rate: 1 ml per minute, : o
— spectrophotometer set at 275 num,
- injection volume: 10 pl.

) Time Mobile phase A .» Mobile phaseB

(inmin) (per cent w’v) : (per cent v.’v)
B S0 %
AT i 0
s w0 a0
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Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to aceclofenac impurity A
and aceclofenac is not 1ess than 5.0.

Inject reference solution (c) and the test solutron In the
chromatogram obtained with the test solution, the area of the
peak due to aceclofenac impurity A and any other secondary
peak is not more than 0.2 times the area of the pnnc1pa1 peak in
the chromatogram obtained with reference solution. (c)
(0.2 per cent) and the sum of areas of all the second’ary peaks
is not more than 0.7 times the area of the principal peak in the
chromatogram obtained with reference solution (c)
(0.7 per cent). Ignore any peak with an area less than
0.02 times the area of the principal peak in the chromatogram
obtained with reference solution (c) (0 02 per cent)

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy
metals, Method B (10 ppm).

Sulphated ash.(2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore tﬁarl 0.5 per cent, determined
on 1 g by drying in an oven at 105°,

Assay. Determine by liguid chromatography (2 4. 14)

Solveni mixture. 45 volumes of waz‘er and 55 volumes of
acetonitrile.

Test solution. Dissolve 50 mg of the substance under
examination in the solvent rmxture and drlute f0 50.0'ml with
the solvent mixture. Dilute 5. 0 ml of the solution to 50.0 ml w1th
the solvent mixture.,

Reference solution. A 0. 01 per cent w/v solutron of
aceclofenac IPRS in the solvent mixture.

Chromatographic system

— a stainless steel column 15 cm x 4.6 mm, packed w1th
* octadecylsilane bonded to porous silica (5:pm);:

— mobile phase: amixture 0f45 volumes of buffer solution
~ prepared by diluting 1 ml of orthophosphoric' acid to

1000 mi with water and 55 volumes of acetomtrzle

~ flow rate: 1.5 mi per minute,

— spectrophotometer set at 275 nm,

— injection volume: 20 pl.

The retention time of the principal peak is about 5.0 mmutes

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 4000 theoretical plates, the
tailing factor is not more than 2. 0 and the relatrve standard
deviation for replrcate injections is not more than 2.0 per cent

In_]ect the reference solution and tbe test solutron
Calculate the content of CISHBCIZNOﬂ,

Storage Store protected from 11ght at a temperature not
exceeding 30°., :




IR

1P2022

ACECLOFENAC TABLETS

Aceclofenac Tablets -

Aceclofenac Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
aceclofenac, C;sH;CLNO,.

Usual strength. 100mg. "

Identification

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

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium: 900 ml of phosphate buffer pH 7.5,
Speed and time. 50 rpm for 45.minutes.

Withdraw a suitable volume of the medium and filter. Reject
the first few ml of the filtrate and dilute a suitable volume of
the filtrate with dissolution mediuin. Measure the absorbance
of the resulting solution at the maximum at about 273 nm(2:4.7).
Calculate the content of aceclofenac, CisH;;CLNO, in the
medium from the absorbance obtamed from a solutlon of
known concentration of aceclofenac IPRS '

Q. Not less than 70 per cent of the stated amount of
CigllsCLNO;

Related substances.. Determine by hquid chromatography
(24.14), o . .

Solvent mixture. Equal volumes of acetonitrile and of water.

Test solution. Dlsperse a 'quantity of powdered tablets
containiiig 100 mg of Aceciofenac with'the'solvent mixtire
anddilute to 100.0.ml with the solvent mixture, filter.

Reference solution (a). A 0.1 per cent wiv solutlon of
aceclofenac [PRS in the solvent mixture.

Refererice solution” (). Dissolve ‘a quantity of diclofenac
sodium IPRS containing 25 mg of diclofenac in:the solvent
mixture and dilute to 25.0 ml with the solvent mixture, Dilute
1.0 ml of the solution and 1.0 m] of reference solutlon (a) to
100.0 mi with the solvent nuxture

Chromatographlc system

< astainless steel ¢olumn 25 cm x 4.6 mm packed w1th
dlmethyloctylsﬂane bonded to' porous sﬂlca

{Such as Hypersil MOS),
—: mobile:;phase: a mixture 6£55 volurhes of buffer pH 3.5
~prepared. by-adding: 1:2 ml of ‘glacial acetic acid in
:1000 ml of water; adjusted to pH 3.5 with dilute sodium
- hydroxide solution; 22.5 volumes of acefonitrile and
22.5 volumes of tetrahydrofuran,: - -

— flowrate: 1 ml per minute,
— spectrophotometer set at 275 nm,
— injection volume:; 20 pl.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to aceclofenac and
diclofenac is not less than 5.0 and the cofumn efficiency is not
less than 2000 theoretical plates for peak due to aceclofenac.

Inject reference solution {b) and the test solution. In the
chromatogram obtained with the test solution, the area of
peak due to diclofenac is not more than 5 times the area of the
peak due to diclofenac in the chromatogram obtained with
reference solution (b) (5.0 per cent), the area of any other
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with reference solution (b)
(1.0 per cent) and the sum of the areas of all the secondary
peaks other than diclofenac peak is not more than twice the
area of the peak in the chromatogram obtained with reference
solution (b) (2.0 per cent). '

Other tests. Comply with the tests stated under Tablets.
Assay. Determine by liquid chromatography (24 14).

Solvent mixture. 55 volumes of acetonitrile and 45 volumes
of water:

Test solution. Weigh and powder 20 tablets. Disperse a quantlty
of powder containing 100 mg of Aceclofenac with 60 ml of
acetoniirile, with the aid of ultrasound for 10 minutes and
dilute to'100.0 ml with aeefonitrile. Dilute 5.0 ml of the solution
to 50.0 ml with the solvent mixture.

Reference solution. A0.1 per cent w/vsolution of aceclofenac
IPRS in acetonitrile. Dllute 5.0 ml of the solutlon to 50 0 ml
with the solvent mixture.

Chr omatogTaphlc system '

— a stamiess steel column 15 cm x 4.6 mm, packed w1th

' octadecylsﬂane bonded to porous silica (5 om) (Such
as Hypersil ODS),

— mobile phase: a mixture of 55 volumes of buffer solution
prepared by adding 1.0 ml of glacial acetic acid in
1000 ml of water and 45 volumes of acetownitrile,

— flowrate: 1.5 ml per minute,

- — spectrophotometer set at 275 nm,
',— mjectlonvolume 20 ul

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 2500 theoretical plates, the
tailing factor is not more than 2.0 and the relative standard
deviation for rephcate 1nJect10ns is not more than 2.0 per cent.

Inj ect the reference solution and the test solution.
Calculate the content of CyHsCLNO, in the tablets,

Storage. Store protected from light and moisture, at a
temperature not exceeding 30°. .-
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Acepromazine Maleate

» CHa .
o ~-N
HaC™ > -0 COOH
| N - CHs [
COOH
s _
CoHz:N,08,C,H,0, Mol. Wt, 442.5

Acepromazine Maleate is 2-acetyl-10-(3- dlmethylammopropyf)
phenothiazine hydrogen maleate.

Acepromazine Maleate contains not less than 98.5 per cent
and not more than 101.0 per cent of C,H;;N,0S, C4H4O4,
calculated on the dried basis.

Category. Antipsychotic.

Description. A yellow coloured, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with acepromazine
maleate IPRS or with the reference spectrum of acepromazme
maleate. :

B. Cornplies with the test for Identiﬁcation of Phenothiazine
(233).

C.Dissolve 0.2 g in a mixture of 3 ml of water and 2 ml of 5 M

sodium hydroxide and shake with 3: ml of ether. Add to the
aqueous solution 2 ml of bromine solution, warm in a. water-
bath for 10 minutes, heat'to boiling, cool and add 0.25 ml to a
solution of 10 mg of resorcinol in 3 ml of smjphumc acid, a
bluish black colour develops on heatlng for 15 minutes in a
water-bath.

Te sts
PH(24. 24) 4.0t0 5.5, determined ina 1.0 per cent w/v solution.

Related substances. Complies w1th the test for related
substances in phenothiazines (2.3.5), but i using a mlxture of
75 volumes of n-hexane, 17 volumes of butan-3-one and
8 volumes - of diethylamine as the mobile phase.

Sulphated ash (23. 18) Not more than 0.2 per cent.

Loss on drymg (2.4.19). Notmore than 1,0 per cent; deteﬂnmed )

on1.0gbydryinginanovenat 105°ata pressure not exceedmg
0.7kPafor 16hours.

Assay. Dissolve 0 4 g in'50 l of anhydrous glacml acetic
acid, Titrate with 0./ M perchloric acid, determining the end-
point potentiometrically (2.4.25). Carry out a blank titration; .
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1 ml of 0.1 M perchloric acid is equivalent to 0.04425 g of
CioHpN,08,CH O,

Acesulphame Potassium

CH,KNO,S Mol Wt,201.2

Acesulphame Potassium is potassium 6-methyl- -
1,2,3-oxathiazin-4-olate 2,2-dioxide.

Acesulphame Potassium contains not less than 99.0 per cent
and not more than 101.0-per cent of C;H,KNQO,S, calculated on
the dried basis. :

Category. Sweetening agent.
Description. A white or almost white, crystalline powder or

colourless crystals.

Identification

Test B may be omitted if tests A and C are carried out and test
A may be omitted ifitests B and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum obtained with acesulphame potassium
IPRS or with the reference spectrum of acesulphame potassium.

B. Determine by thm—layer chromatography {(2.4.17), coatmg
the plate with cellulose F254.

Mobile phase. A mixture of 10 volumes of ammionia,
60 volumes of acetone and 60 volumes of ethy! acetate.

Test solution. Dissolve 5 mg of the substance under

‘examination in water and dilute to 5.0 ml with water. -

Reference solution (a) A 0.1 per cent wiv solutlon of
acesulphame potassium IPRS in water:

Reference solution (b). A solution containing 0.1 iﬁer cent
wiv each of acesulphame potassium IPRS and Saccharm
sodmm in water: :

Apply to-the plate 5 ul of each solution. Run the plate twice
ovér.a path-of 15:cm. - Dry the plate in warm air and examine
under ultraviolet light ‘at:254.nm: ‘The principal spot in the
chromatogram obtained with the test solution corresponds to
the spot in the chromatogram Obtained with reference solution
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(a). The test is not valid unless the chromatogram obtained
with reference solution (b) shows two clearly separated spots.

C. 0.5 ml of solution A gives reaction (A) of potassium salts
(2.3.h).

Tests

Solution A. A 20 per cent w/v solution in carbon dioxide-free
water.

Appearance of solution. Solution A is clear and colourless
(24.1). -

Acidity or alkalinity. To 20 ml of solution A, add 0.1 ml of
bromothymol blue solution. Not more than 0.2 ml of 0.0 M
hydrochioric acid or 0.01 M sodium hydroxide is required to
change the colour of the indicator.

Impurity A. Determine by thin-layer chromato graphy (24.17),
coating the plate with silica gel G. :

Mobile phase. Amixture of 2 volumes of water, 15 volumes of
ethanol (95 per cent) and 74 volumes of ethy! acetate.

Test solution. Dissolve 0.8 g of the substance under
examination in water and dilute to 10.0 ml with water.

Reference solution (a). A 0.2 per cent w/v solution of
acetylacetamide (acesulphame impurity A) in water. To 5.0 ml
of the solution, add 45 mt of water and dilute to 100.0 ml with
methanol.

Reference solution (b). To 10 0 mi of reference solutlon (a),
add 1.0 ml of the test solution and dilute to 20. O ml with
methanol.

Apply to the plate 5 pl of each solution. Allow the mobile
phase to rise 15 cm. Dry the plate in air and spray with
phosphoric vamllm solution _and heat at 120° for about
. 10 minutes. Any spot due to acesulphame impurity Alis not
more intense than the spot in the chromatogram obtamed
with reference solution (a) (0.125 per cent). The chromatogram
obtained with reference solution (a) shows a clearly visible
spot and the chromatogram obtained with reference solution
(b) shows two clearly separated spots.

Related substances. Determine by hquld chromatography
(24.14).

Test solution. .Dissolve 0.1 g of the substance under
¢xamination in water and dilute to 10.0 ml withwater.

Reference solution (a)..A 0.004 per.cent w/v solution of
acesulphame potassium impurity B IPRS (5-chloro-6-methyl-
1,2,3-oxathiazin-4(3H)- -ome 2,2-dioxide IPRS) in water. D11ute
1.0 mi of the solution to 200.0 il with water.

Reference solution {b). Dilute 1.0 ml of the test solution to
100.0 ml with water, Further dilute 1.0 ml of the solution to
10.0 ml with water.

Chromatographic system

— a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (3 pum),

— mobile phase: a mixture of 40 volumes of acetonitrile,
60 volumes of 0.33 per cent w/v selution of tetrabutyi-
ammonium hydrogen sulphate,

— flow rate: 1 ml per minute,

— spectrophotometer set at 234 nm,

- injection volume: 20 pl.

The relative retention time with reference to acesulphame for
acesulphame impurity B is about 1.6.

Inject reference solution (b). The test is not valid unless
the column efficiency is not less than 2000 theoretical plates
and the tailing factor is not more than 2.0 for the principal
peak.

Inject reference solution (a), (b) and the test solution. Run the
chromatogram 3 times the retention time of'the principal peak.
The area of any peak corresponding to acesulphame impurity
B is not more than the area of the principal peak in the
chromatogram obtained with reference solution (a) (20 ppm),
the area of any other secondary peak is not more than the area
of the principal peak in the chromatogram obtained with -
referénce solution (b} (0.1 per cent), the sum of areas of all the
secondary peaks is not more than the area of the principal
peak iri the chromatogram obtained with réference solution
(b) (0.1 per cent). Ignore any peak with an area less than 0.5
times ‘the area of the principal peak in the chromatogram
obtained with reference solution (b) except for the peak due to
acesulphame impurity B (0.05 per cent).

Heavy metals (2.3.13). 12 ml of solution A complies with the
limit test for heavy metals, Method D (5 ppm), usmg 10.0 mi of
lead standard solution (1 ppmy).

Losson drymg 2. 4. 19). Notmore than 1.0 per cent, determined
on 1,0 g by drying in an oven at 105° for 3 hours.

Assay. Dissolve 0.15 g in 50 ml of .arhydrous acetic acid.
Titrate with 0./ M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration. .

1 ml of 0.7 M perchioric acid is equivalent to 0.02012 g of
C;HKNO,S.

Acetazolamide

o4 _S
R

CHNOS, Mol. Wt.222.2

Acetazolamide is N-(5-sulphamoyl-1,3,4-thiadiazol-2-yl)
acetamnide.
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Acetazolamide contains not less than 98.5 per cent and not
more than 101.0 per cent of C;HgN,O;58,, calculated on the
dried basis.

Category. Carbonic anhydrase inhibitor; used in the treatment
of glaucoma.

Description. A white to farntly yellow1sh Whlte crystalline
powder.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests
C and D may be omitted if tests A and B are carried out.

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

B. When examined in the range 230 nm to 260 nm (2.4.7), a
0.003 per cent w/v solution in 0.0] M sodium hydroxide shows
an absorption maxinum at 240 nm; absorbance at 240 nm, 0.49
t0 0.53. When examined in the range 260 nm to 360 nm (2.4.7),
a 0.00075 per cent w/v solution'in 0.01 M sodium hydroxide
shows an absorption maximum at 292 nm; absorbance at 292
nm, .43 to 0.47. ’

C. To about 20 mg in a test-tube add 4 ml of 2 M hydrochloric
acid and 0.2 g of zinc powder and immediately place a piece of
lead acetate paper over the mouth of the tube; the baper
exhibits a brownish-black colour.

D. To 25 mg, add 5 ml of water; 4 drops of I M soa’tum
hydroxide and 2 drops of cupric sulphate solution; a bluish-
green colour or precipitate is produced. . : .

‘Tests'

Silver-reducing substances. Mix 5 g with 25 ml of ethanol
(93 per cent), add 125 ml of water, 10 ml of nitric acidand 5 ml
of 0.1 M silver mtrate stir for 30 minutes anid filter. Wash the
residue with waier, mix the filfrate and’ washmgs and titrate

“the excess of ‘silver nitrate in the mixture with 0.05°M
ammonium thiocyanate using ferric amntonium sulphate
solution as indicator; not less than 9.5 mt of 0.05 M ammoniiim
thiocyanate is required, : : :
Related substances. Determine by liquid chromatography
(24.14).
Test solution. Dissolve 40 mg of the substance under
examination in the mobile phase and dilute'to 100.0-ml with the
mobile phase.
Reference solution. Dilute 1.0.ml of the test solution to
100.0 ml with the mobile phase. Further dilute 1.0 ml of the
solution to 10.0 ml with the mobile phase.

Chromatographic system

' — 4 stainléss steel column 15 cm x 4.6 mm, packed with

- endcapped. propoxybenzene bonded to porous silica

(4 pm),
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~ mobile phase: a mixture of 10 volumes of acetonitrile
and 90 volumes of 0:68 per cent:w/v solution ‘of
potassium dihydrogen phosphate,

— flowrate: 1 ml per mimute,

~ spectrophotometer set at 265 nm,

— injection volume: 25 pl.

Name Relative - Correction
retention time factor
Acetazolamide impurity E! 03 : —
Acetazolamide impurity D? 04 16
Acetazolamide impurity B® 0.6 23
Acetazolamide (Retention time: '
about 8 minutes) : 1.0 L
Acetazolamide impurity C*~ - 14 26
Acetazolamide impurity AS~ 21 —
Acetazolamide impurity F 26 0 —

15-acetamido-1,3,4-thiadiazole-2-sulphonic acid,
2S-amino»l ,3,4-thiadiazole~2—sulphonamide,
3N»(‘l ,3,4-thiadiazol-2-yl)acetamide,
4N-(5-sulphanyl-1,3 4-thiadiazol-2-yl)acetamide,
SN-(5- chloro 1,3,4-thiadiazol-2-yl)acetamide,

SN-[5- [(5 acetamido-1 »3,4- thradlazol Lyl)sulfonyl]sulphamoyl 1 3 4-
thiadiazot-2- yl}acetamlde

Inject the reference solution. The test is not valid unless the
column efficiency is not 1ess than 2000 theoretical plates and
the tailing factor is not more than 2.0."

Inject the reference solution and the test solution. Run the
chromatogram 35 trmes the retentron tlme of the prmcrpal
peak. The area of any secondary peak is not more than 1.5
times the area of the principal peak in ‘the chromatogram
obtained with the referencesolution (0.15 per cent)’ and the
sum of the areas of all the secondary peaks is not more than
6 times the area of the prrnc1pal peak in the chromatogram
obtained with the reference solutlon (0.6 per cent). Ignore any
peak with an area ‘less than 0.5 times thé area of the principal
peak in the chromatogram obtarned w1th the reference solutron
{0.05 per cent). : '

Heavy metals (2.3.13). 1.0 g dissolved in a mixture of 1 0l of

+f Msodium hydroxide and 15:ml of water comphes wrth the

limit test for heavy metals, Method C:(20 ppm).
Sulphated ash (2 3. 18) Not more than 0.1 per cent.

Loss on drymg (24. 19) Not more than_() 5 per cent detenmned
on 1.0'g by drying in anovenat105°. .

Assay. Determine by liquid chromatography (2 4 14)

Test solution.- Dissolve 40’ mg of the" substance- under
examination in the mobile phase and dilute to 100.0'inl with the
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mobile phase. Dilute 5.0 ml of the solution to 50.0 ml with the
mobile phase. ,

Reference solution. A 0.004 per cent w/v solution of
acetazolamide IPRS in the mobile phase.

Chromatographic systemn

— a stainless steel column 15 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 pm),

— mobile phase: a mixture of 90 volumes of buffer solution
prepared by dissolving 6.8 g of potassium dihydrogen
phosphate in 1000 ml of water and :10 volumes of

~ acelonitrile,

— flowrate: I mlper mmute ‘

—~ spectrophotometer set at 265 nm,

~ injection volume: 20 pl.

The retention time of the principal peak is about 5.5 minutes.
Inject the reference solution. The test is not valid unless the
column efficiency is not less than 4000 theoretical plates, the

tailing factor is not more than 2.0 and the relative standard
deviation for replicate mjectlons is not more than 2. 0 per cent.

Inject the reference solution and the test solution.
Calculate the conterit of C,;HN,O;S,. -
Storage. Store protected from light.

Acetazolamide Tablets

Acetazolamide Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
acétazolamide, CHN,O;S,. ' R e -

Usual strength 250 mg

Identlflcatmn

A Toa quantlty of the powdered tablets containing 0.5'g of
Acetazolamide, add 10 mf 6f I M sodium ‘hydroxide, shake
thoroughly and filter. Neutralise the filtrate with glacial acetic
acid, filter and dry the resulting precipitate at 105°. The residue
complies with the following test:

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with acetazolamide
IPRS or with the reference spectrum of acetazolamide. -

B. Triturate a quantity of the powdered tablets containing
0.5 g of Acetazolamide with a mixture of 5 ml of warer and 1 ml
of 1 M sodium hydroxide, transfer to a test tube, add 0.2 g of
zinc powder, add 0.