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Ding 10 ml dung dich S dé thi. Dung 5 ml dung dich sdt
mau I phan triéu Fe (TT) va 5 ml meéc € chuan bi méu
doi chiéu.

Miit khdi lrgng do 1am khé
Khoéng dugc qua 0,5 % (Phu luc 9.6).
(1,000 g; 105 °C).

Tro sulfat
Khéng dugc qua 0,1 % (Phu luc 9.9, phuong phap 2).
Dung 1,0 g ché phém.

Pinh lrgng

Hoa tan 0,250 g ché phdm trong 30 ml acid acetic khan
(TT). Chuén 3 bing dung dich acid percloric 0,1 N (CD),
Xéac dinh diém két thuc bang phuwong phap chudn do do
dién thé (Phu luc 10.2).

1 ml dung dich acid percloric 0,1 N (CD) tuong duong véi
27,13 mg C,,H(N,0,.HNO;.

Bido quin

Trong bao bi kin, tranh 4nh sang.

Loai thubc ‘

Kich thich hé cholinergic. Piéu tri glocém.

Ché phim

Dung dich nh6 mat.

Ghi chi:

Dang muéi pilocarpin hydroclorid c6 cung tac dung va cong
dung nhu pilocarpin nitrat.

PIPERACILIN NATRI

/\N

c
Y 0 Mo
O H NH H\—N&Cﬁ
) N—i\ CH;

] S

I
X

CBHz(,NsNaO-;S Pt.l: 539,5

Piperacilin natri 1a natri (25,5R,6R)-6-[(2R)-2-(4-ethyl-
2,3-dioxopiperazin- 1-carboxamido)-2-phenylacetamido]-
3,3-dimethyl-7-ox0-4-thia-1-azabicyclo[3.2.0]heptan-
2-carboxylat, phai chira tir 955 % dén 102,0 %
Cy3H,¢NsNaO;S, tinh theo ché phim khan.

Ché phim ban téng hop tir mét san phim 1én men.

Sin xuit

Qua trinh san xuét dugc danh gia dé x4c dinh kha ning c6
mit cia N,N-dimethylanilin. Khi cén thiét, quy trinh san
xuét dugc thim dinh dé chimg minh piperacilin natri dap
(mg yéu ciu cua phép thir sau:

PIPERACILIN NATRI

N,N-Dimethylanilin (Phy luc 10.16, phuong phép 1)
Khong dugc qua 20 ppm.

Tinh chit ‘ , o
Bt mau tring hay gan nhu trang, hit am. D¢ tan trong
nudc va methanol, thuc t€ khong tan trong ethyl acetat.

Dinh tinh

A. Hoa tan 0,250 g ché phim trong nwéc, thém 0,5 ml
dung dich acid hydrocloric loang (TT) va 5 ml ethyl
acetat (TT), khudy rbi d& yén 10 min trong nudc d4. Loc
hat chan khong qua phéu loc thity tinh x6p (c& 40). Ly
phin tinh thé, rira v6i 5 ml nwde va 5 ml ethyl acetat
(TT), shy & 60 °C trong 60 min. Phd hip thu héng ngoai
(Phu luc 4.2) cta tinh thé thu dugc phai phu hop v6i phd
hap thu hong ngoai ciia piperacilin chuén.

B. Ché pham phai cho phan img (A) ciia ion natri (Phy luc
8.1).

D¢ trong va mau sc ciia dung dich

Dung dich S: Hoa tan 2,50 g ché phim trong nudc khéng
co carbon dioxyd (TT) va pha loang thanh 25 ml vdi cung
dung méi.

Dung dich S phai trong (Phu luc 9.2) va c6 @6 hap thy 4nh
sdng & budc song 430 nm khong dugc qua 0,10 (Phu luc
4.1).

pH
Dung dich S phai ¢6 pH tir 5,0 dén 7,0 (Phu luc 6.2).

Tap chit lién quan

Phuong phép sic ky long (Phu luc 5.3).

Pha déng A: Tron déu 3 ml dung dich tetrabutylamoni
hydroxyd (TT) 32 %, 100 ml dung dich natri dihydro-
phosphat (TT) 2,76 %, 275 ml methanol (TT;) va 622 ml
nuée dimg cho séc ky (TT), didu chinh dén pH 5,5 bing
acid phosphoric (TT).

Pha dong B: Tron déu 3 ml dung dich tetrabutylamoni
hydroxyd (TT) 32 %, 100 ml dung dich natri dihydro-
phosphat (TT) 2,76 %, 615 ml methanol (TT;) va 282 ml
nieée ding cho sdc ky (TT), diéu chinh dén pH 5,5 bing
acid phosphoric (TT).

Dung dich thir: Hoa tan 0,120 g ché phim trong nwdc va
pha lodng thanh 20,0 ml vé&i cung dung méi.

Dung dich déi chiéu (1): Pha lodng 1,0 ml dung dich thir
thanh 100,0 ml bing pha dong B.

Dung dich déi chiéu (2): Hoa tan 6 mg tap chat I chuén cua
piperacilin trong pha dong B va pha loang thanh 20 ml vé&i
cung dung m01

Dung dich d6i chiéu (3): Hoa tan 6 mg ampicilin khan
chuén (tap chit A) trong pha dong B va pha lodng thanh
20 ml véi cung dung moi.

Dung dich déi chiéu (4) Léy 2 ml dung dich déi chiéu (2),
thém 1 ml dung dich déi chiéu (3) va pha lodng thanh 10 ml
bing pha dong B.

Dung dich doi chiéu (5): Hoa tan 6 mg piperacilin chuén
dung dé dinh tinh pic (chuén piperacilin c6 chira céc tap
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PIPERACILIN NATRI

chitA,B,C.D,E,F,G,,J,K,L,M,O,P,Q,R,SvaT)
trong pha dong B va pha lodng thanh 1 ml bang pha djng B.
Diéu kién sdc ky:

Cét kich thuéce (25 cm x 4,6 mm) dugc nhdi pha tinh end-
capped octadecylsilyl amorphous organosilica polymer
diing cho sdc ky (5 pm).

Nhiét d¢ cot: 40 °C.

Detector quang phé tir ngoai dit & bude séng 220 nm.
Téc do dong: 1,0 mI/min.

Thé tich tiém: 10 pl.

Nhiét d6 budng tiém méu: 4 °C.

Cdch tién hanh:
Tién hanh sic ky theo chuong trinh dung méi nhu sau:
Thai gian Pha déng A Pha dong B
(min) (% ttt) (% ttt)
0-6 100 0
6-55 100 — 71 0—29
55-73 71— 10 29— 90
73 85 10 90
Tién hanh séc k;_v.c_n-dung dlCh thir, dung dich déi chiéu
(1), (4) va (5).

Su dung sic ky d6 cung cap kém theo piperacilin chuin
ding dé dinh tinh pic va sic ky b cia dung dich ddi chiéu
(5) dé xac dinh pic cia tap A, B,C, D, E,F, G, I, ], K, L,
M,O,P,Q,R,SvaT.

Thoi gian luu tuong ddi so véi piperacilin (thoi gian huu
khoang 54 min): Tap chit E khoang 0,05; tap chit I khoang
0,12; tap chit A khoang 0,14; tap chét G khoang 0,30; tap
chit J khoang 0,36; tap chit F khoang 0,57; tap chit K
khoang 0,60; tap chat L khoang 0,65; tap chit B (isomer 1)
khoang 0,71; tap chat M khoang 0,75; tap chét B (isomer
2) khoang 0,83; tap chat C (isomer 1) khoang 0,87; tap
chit C (isomer 2) khoang 0,92; tap chit O khoang 1,23;
tap chit P khoang 1,26; tap chit Q khoang 1,31; tap chét
R khoang 1,36; tap chét S khoang 1,38; tap chét T khoang
1,41; tap chat D khoang 1,54.

Kiém tra tinh phil hop ciia hé thong: Trén sic ky do cua
dung dich di chiéu (4), 49 phén giai giira pic tap chat I va
pic tap chit A khéng nhé hon 1,5.

Tinh ham lugng phan trim céc tap chit dya vao ndng d6
cua piperacilin natri trong dung dich dm chiéu (1). Nhan
dién tich pic cua cac tap chit v6i hé s higu chinh tuong
{mg: tap chat A 1a 1,3; tap chdt E 12 0,4 va tap chat I 1a 3,2.
Gioi han:

Tap ch{it G: Khéng dugc qua 1,5 %.

Tap chat B (tong cac isomer), tap chat D: Véi mdi tap chit,
khéng dugce qua 1,0 %.

Tap chét F: Khong dugc qua 0,8 %.

Tap chit C (téng cac isomer): Khéng dugc qua 0,7 %.
Tap chit S: Khéong dugc qua 0,5 %.

Tap chét L, T: V&i mbi tap chét, khong duge qua 0,3 %.

Tap chit A, E, I, J, K, M, O, P, Q, R: Vi méi tap chét,

khong dugc qué 0,2 %.
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Tap don khic: V&i mdi tap chit, khong duoc qua 0,15 %.
Téng cic tap chit: Khong duge qua 2,5 %.

B6 qua céc tap chét c6 ham lugng bing hodc dudi 0,05 %.
Ghi chu:

Tap chit A: Acid (2S,5R,6R)-6-[(2R)-2-amino-2-phenyl-
acetamido]-3,3-dimethyl-7-0x0-4-thia-1-azabicyclo[3.2.0]
heptan-2-carboxylic (ampicilin).

Tap chét B: Acid (25,45)-2-[(Z)-carboxy[(2R)-2-(4-ethyl-2 3-
dioxopiperazin- 1-carboxamido)-2-phenylacetamido]methyl]-
5,5-dimethyl- 1,3-thiazolidin-4-carboxylic (cac acid peniciloic
cua piperacilin).

Tap chit C: Acid (2Z.45)-2-[[(2R)-2-(4-ethyl-2,3-dioxo-
piperazin-1-carboxamido)-2-phenylacetamido]methyl]-5,5-
dimethyl-1,3-thiazolidin-4-carboxylic (cac acid peniloic cua
piperacilin).

Tap chét D: Acid (25,5R,6R)-6-[(2R)-2-[(2S,5R,6R)-6-[(2R)-2-
(4-ethyl-2,3-dioxopiperazin-1-carboxamido)-2-phenyl-
acetamido]-3,3-dimethyl-7-oxo0-4-thia-1-azabicyclo[3.2.0]
heptan-2-carboxamido]-2-phenylacetamido]-3,3-dimethyl-
7-o0x0-4-thia-1-azabicyclo[3.2.0]heptan-2-carboxylic
(piperacilinylampicilin).

Tap chit E: 1-ethylpiperazin-2,3-dion.

Tap chit F: Acid (2=,4S)-3-acetyl-2-[(Z)-carboxy[(2R)-2-(4-
ethyl-2,3-dioxopiperazin-1-carboxamido)-2-phenylacetamido]
methyl]-5,5-dimethyl-1,3-thiazolidin-4-carboxylic (cac acid
acetylated peniciloic cua piperacilin).

Tap chat G: Acid (R)-(4-ethyl-2,3-dioxopiperazin-1-
carboxamido)phenylacetic.

Tap chat H: Acid (28,5R,6R)-6-amino-3,3-dimethyl-7-oxo0-4-
thia-1-azabicyclo[3.2.0]heptan-2~carboxylic (acid 6-aminopenicilamic).
Tap chét I: Acid (25)-2-formamido-3-methyl-3-sulfanylbutanoic
(N-formylpenicilamin).

Tap chat J: Acid [(2R)-2-(4-ethyl-2,3-dioxopiperazin-1-
carboxamido)-2-phenylacetamido]acetic.

Tap chit K: Acid (25)-2-[[(E)-[2-[(R)-[(4-ethyl-2,3-dioxo-
piperazin-1-carboxamido)phenylmethyl]-5-oxo-1,3-oxazol-
4(5H)-yliden]methylJamino]-3-methyl-3-sulfanylbutanoic (acid
penicilenic).

Tap chét L: Chua r cAu tric.

Tap chat M: Acid (28,5R,6R)-6-[(2R)-2-[[[2-[ethyl(oxalo)amino]
ethyl]carbamoyl]amino]-2-phenylacetamido]-3,3-dimethyl-7-
oxo-4-thia-1-azabicyclo[3.2.0]heptan-2-carboxylic.

Tap chit N: Acid (2S,5R,6R)-6-[(2S)-2-(4-ethyl-2,3-dioxo-
piperazin-1-carboxamido)-2-phenylacetamido]-3,3-dimethyl-
7-ox0-4-thia-1-azabicyclo[3.2.0]heptan-2-carboxylic
(L-piperacilin).

Tap chit O: Chua rd céu tric.

Tap chét P: Acid (25,5R,6R)-6-[(2R)-2-[(2R)-2-(4-ethyl-2,3-dioxo-
piperazin-1-carboxamido)-2-phenylacetamido]-2-phenyl-
acetamido]-3,3-dimethyl-7-oxo0-4-thia-1-azabicyclo[3.2.0]
heptan-2-carboxylic.

Tap chéit Q: Chua rd céu tric.

Tap chat R: Acid (25,5R,6R)-6-[(2R)-2-[(25)-2-[(25,45)4-
carboxy-5,5-dimethyl-1,3-thiazolidin-2-yl]-2-[(2R)-2-(4-
ethyl-2,3-dioxopiperazin-1-carboxamido)-2-phenylacetamido]
acetamido]-2-phenylacetamido]-3,3-dimethyl-7-oxo-4-thia-1-
azabncyclo[3 2.0]heptan-2-carboxylic.

Tap chit S: Acid (25,5R,6R)-6-[(2S5,5R,6R)-6- -[(2R)-2-(4-cthyl-
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2.3-dioxopiperazin-1-carboxamido)-2-phenylacetamido]-
3,3-dimethyl-7-0x0-4-thia-1-azabicyclo[3.2.0]heptan-2-
carboxamido]-3,3-dimethyl-7-ox0-4-thia-1-azabicyclo[3.2.0]
heptan-2-carboxylic.

Tap chat T: Acid (2Z,45)-2-[(5)-carboxy[(2R)-2-(4-ethyl-2,3-
dioxopiperazin-1-carboxamido)-2-phenylacetamido]
methyl]-3-[(25,5R,6R)-6-[(2R)-2-(4-ethyl-2,3-dioxopiperazin-1-
carboxamido)-2-phenylacetamido]-3,3-dimethyl-7-o0x0-4-thia-1-
azabicyclo[3.2.0]heptan-2-carbonyl]-5,5-dimethyl-1,3-thiazolidin-4-
carboxylic.

Nuwée
Khéng duge qua 2,0 % (Phu luc 10.3).
Diing 0,500 g ché phim.

Dinh lugng

Phuong phép séc ky 1ong (Phu luc 5.3).

Pha déng A: Tron déu 24 ml dung dich retrabutylamoni
hydroxyd (TT) 8 %, 200 ml acetonitril diing trong phuong
phap sdc ky (TT), 200 ml dung dich natri dihydrophosphat
(TT) 3,12 % va 576 ml nwdc ding cho sdc ky (TT), didu
chinh dén pH 5,5 bing dung dich acid phosphoric lodng
(TT) hodc dung dich natri hydroxyd loang (TT).

Pha déng B: Tron déu 24 ml dung dich tetrabutylamoni
hydroxyd (TT) 8 %, 126 ml nwée ding cho sdc ky (TT),
200 ml dung dich natri dihydrophosphat (TT) 3,12 % va
650 ml acetonitril diing trong phwong phdp sdc ky (TT),
diéu chinh dén pH 5,5 bing dung dich acid phosphoric
loang (TT) hodc dung dich natri hydroxyd lodang (TT).
Hon hop dung moéi: Acetonitril - dung dich natri
dihydrophosphat 3,12 % (25 : 75).

Dung dich thir: Hoa tan 0,100 g ché phim trong hdn hop
dung méi va pha lodng thanh 50,0 ml véi cling dung méi.
Pha loang 5,0 ml dung dich thu dwoc thanh 50,0 ml bing
hén hop dung méi.

Dung dich déi chiéu (1): Hoa tan 50,0 mg piperacilin
chuén trong hén hgp dung méi va pha loang thanh 50,0 ml
vGi cung dung mdi. Pha lodng 10,0 ml dung dich thu dugc
thanh 50,0 ml bing hén hgp dung méi.

Dung dich déi chiéu (2): Hoa tan 0,1 g ché pham trong hén
hop dung méi va pha lodng thanh 50 ml v&i cing dung méi
Dung dich déi chiéu (3): Hoa tan 5 mg tap chit N chuén
cuia piperacilin trong hdn hop dung méi va pha lodng thanh
25 ml véi cung dung moi.

Dung dich déi chiéu (4): Lay 5 ml dung dich déi chiéu (2),
thém 0,1 ml dung dich d6i chiéu (3) va pha losng thanh
50 ml bang hdn hop dung méi.

Diéu kién séc ky:

Cot kich thudce (15 cm x 4,6 mm) dugc nhdi pha tinh end-
capped octadecylsilyl amorphous organosilica polymer
dung cho sic ky (3,5 pm).

Nhiét d¢ cot: 40 °C.

Detector quang phé tir ngoai dat & budc séng 220 nm.
Téc dd dong: 1,0 ml/min.

Thé tich tiém: 10 pl.

BOT PHA TIEM PIPERACILIN VA TAZOBACTAM

Cdch tién hanh:
Tién hanh séc ky theo chuong trinh dung méi nhu sau:

Thoi gian Pha djng A Pha djng B
(min) (% tt/tt) (% tv/tt)
0-3,5 100 0
 35-4 100 — 92 0—8
| 4-14 92 — 86 8— 14
| 14-15 86 — 0 14 — 100
Tién hanh sic ky voi dung dich thir, dung dich d6i chiéu
(1) va (4).

Thoi gian luu twong ddi so véi piperacilin (thoi gian luu
khoang 13 min): Tap chat N khoang 0,96.

Kiém tra tinh phi hop cua hé théng: Trén sic ky d cua
dung dich déi chiéu (4), 46 phén giai giiva pic tap chit N
va pic piperacilin khong nho hon 1,5.

Tinh h@m lwrong piperacilin natri, C,3H,sNsNaO,S, trong
ché phim dya vao dién tich pic trén sic ky dd cua dung
dich tht, dung dich ddi chiéu (1) va ham lugng cua
piperacilin chuin, véi hé s6 hiéu chinh tir piperacilin sang
piperacilin natri 1a 1,042,

Béo quén
Trong d,é’ dung kin. Néu cpé pham v6 khuan thi bao quan
trong d6 dung kin, v6 khuan.

Loai thubc
Thuoc khang sinh nhém penicilin.

Ché phim
B6t pha ti€ém.

BOT PHA TIEM PIPERACILIN VA
TAZOBACTAM

Bot pha tiém piperacilin va tazobactam 1a bt vé khuin
ctia piperacilin natri va tazobactam natri, c6 thé c6 thém
chit dém va chit n dinh thich hgp. Hén hop dugce déng
trong lo thuy tinh nit kin. Chi pha véi “nuéc vé khuin dé
tiém” ngay trudc khi ding.

Ché phim phai dat cac yéu cau quy dinh trong chuyén luan
“Thudc tiém, thudc tiém truyén, thude cdy” (Phu luc 1.19)
va céc yéu chu sau day:

Ham lwgng piperacilin, C,;H,;N;0O,S, trong ché phim
phai tir 90,0 % dén 110,0 % so véi lugng ghi trén nhan.
Ham lugng tazobactam, C,,H,,N,0sS, trong ché phim
phai tir 90,0 % dén 110,0 % so véi lugng ghi trén nhén.
Ty 1é cta piperacilin va tazobactam trong ché phdm 12 8 : 1.
Pinh tinh

Trong phan Dinh lugng, thoi gian luu ciia céc pic chinh trén
shc ky dd cia dung dich thir phai twong img véi thoi gian
lwru cia cac pic chinh trén sic ky db ciia dung dich chuén.
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