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Drug substance specification (Reference USPala)

Piperacillin

o.@ Definition m’mmumuﬁisﬂu drug substance specification
oo |dentification test m’mthumuﬁi::q‘lu drug substance specification
on.en USnnaudaendnAgy (Assay) ®bo - @omo mcg/mg (anhydrous basis)

on.« Water Determination .0 - @o%

o.& Impurities
- Ampicillin, Piperacillin penicilloic acid, ATIMIUAILATTNN o

Piperacillin related compound E and acetylated penicilloic acid of piperacillin
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Relative Acceptance
Name Retention Criteria,
Time NMT (%)
Piperacillin related compound E oloa olv
Ampicillin o.:m® ol
Acetylated penicilloic acid of piperacitlin 0.y o.«
Piperacillin penicilloic acid® 0.5 ®.0
. - ) | 4
- Piperacillinylampicitlin NTINIURTUANTNN b
Relative Acceptance
Name Retention Criteria,
Time NMT (%)
Piperacillinylampicillin ©.&& .0
Total impurities ' - o

.o Optical rotation +add’ to +ead °
en.¢¥ Bacterial Endotoxins Test

a.e Sterility tests

Gl'ﬁ’;‘\]&hum’mﬁisﬂu drug substance specification
. o i
mi’mmumumsﬂu drug substance specification

Tazobactam

. - o I
on.@ Definition mmmumumaﬂﬂu drug substance specification

mwmumuﬁwﬂu drug substance specification
(IR, HPLC)

&@.0% — ®@olb.0% (anhydrous basis)

an.« Specific rotation agluYNTININ +e0° UdE —+obe fnlgaumgdl loo’.
on.& pH 0.6 - b.&

.o Water Determination(Method 1) laitAiu o.5% (anhydrous form)
0% - m.c% (Hemihydrate form)

oo Identification test

on.en USUusdendnfgy (Assay)
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an.e¥ Residue on ignition

en.cs Organic impurities

14ty 0.0%
. 4
ATIVHAUATUNITNN

AN o
Relative Acceptance
Name Retention Criteria,
Time NMT (%)
@. Tazobactam related compound A olox ®.0
. Any other individual impurity - 0.®
en. Total impurities o.6n

. . : =l ——
.« Bacterial Endotoxins Test msmmumumsq’tu drug substance specification

Finished Product specification

prasiummitszyly finished product specification
msmmumuﬁssq‘lu finished product specification
(HPLO)

®0.0 - ®®0.0% L.A.

m’s‘iwhum’mﬁi%q‘lu finished product specification
(Weight Variation)

a. Descriptions

oo |dentification test

on.en USHauddedAey (Assay)
en.@ Uniformity of dosage units

e.& Impurities
en.&.0 Organic impurities : Procedure e AIINIUANNTEYTUATIIEN o
(recommended when the impurity profile includes piperacillin impurities &, &, and ©)

M13747 e Organic impurities : Procedure @

Relative Acceptance
Name Retention Criteria,
Time NMT (%)
Tazobactam related compound A° 0.12 1.0
Piperacillin impurity 4° 0.31 1.0
Piperacillin penilloic acid® 0.36
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Relative Acceptance

Name Retention Criteria,

Time NMT (%)
Piperacillin penicilloic acid®f 0.51 5.0
Acetylated penicilloic acid of piperacillin® 0.55 1.0
Piperacillin impurity 5° 0.62 1.0
Piperacillin impurity 6° 0.67 1.0
Any individual unspecified impurity - 1.0
Total impuritiesh = 5.0
on.&.o Organic impurities : Procedure v mi’af\]si’\umu'i::q‘lumi’mﬁ &

(recommended when the impurity profile includes piperacillin dimer ethyl ester and
piperacillin dimer thiazolamide derivative.)

< . i,
M50 & Organic impurities: Procedure

Relative Acceptance
Name Retention Criteria,
Time NMT (%)
Tazobactam related compound A® 0.11 0.3
Amoxicillin related compound A° 0.13 0.2
Piperacillin related compound E° 0.17 0.8
Formyl penicillamined 0.34 0.2
Ampicillin 0.45 0.
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Relative Acceptance

Name Retention Criteria,

Time NMT (%)
Piperazinedionecarbonyl D-phenylglycine® 0.53 0.2
Acetylated penicilloic acid of piperacillinf 0.64 0.5
Piperacillin penicilloic acid, isomer 1% 0.74 0.15
Piperacillin penicilloic acid, isomer " 0.78 1.5
Piperacillin penilloic acid* 0.91 0.5
Piperacillin dimer ethyl ester™ 1.3 0.2
Piperacillin dimer thiazolamide derivative" 1.5 0.2
Piperacillin penicillamide® 1.6 0.3
Piperacillin dimer® 1.7 0.4
Piperacillinylampicillin® 1.9 0.3
Any individual unspecified impurity - 0.1
Total impurities - 4.0

s.&.en Organic impurities : Procedure ; mi‘\]si’lummsq’lum”u‘i'l\‘iﬁ &

(recommended when the impurity profile includes piperacillinpenicillenic acid and

piperazinedionecarbonyl D-phenylglycylglycine.)

< _ "
M990 & Organic impurities: Procedure e
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Relative Acceptance

Name Retention Criteria,

Time NMT (%)
Piperacillin related compound E* 0.05 0.5
Tazobactam related compound AP 0.06 1.0
Formyl penicillamine® 0.12 0.2
Ampicillin 0.14 0.3
Piperazinedionecarbonyl D-phenylglycined 0.30 0.5

Pipcrazinedionecarbonyl D-

phenylglycylglycine® 0.36 0.2
Acetylated penicilloic acid of piperacillinf 0.57 0.3
Piperacillinpenicillenic acid® 0.60 0.2
Ampicillin hydantoin analog” 0.65 0.3
Piperacillin penicilloic acid, isomer 1 0.71
3.0
Piperacillin penicilloic acid, iscmer o 0.83
Piperacillin oxalylamide' 0.75 0.2
0.87
Piperacillin penilloic acids™? 1.0
0.92
Piperacillin penicillamide® 1.38 0.2
Piperacillin dimer' 1.41
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Relative Acceptance
Name Retention Criteria,
Time NMT (%)
Piperacillinylampicillin® 1.54 1.0
Any individual unspecified impurity = 0.1
. -, | o
m.&.& Organic impurities : Procedure & msmmummsﬁlumiw D

(recommended when the impurity profile includes piperacillin sulfoxide and piperacillin

methyl penicilloate.)

M15°9%  Organic impurities : Procedure &

Relative Acceptance
Name Retention Criteria,
Time NMT (%)
Tazobactam related compound A’ 0.08 1.0
Amoxicillin related compound A° 0.15 0.2
Piperacillin related compound E 0.18 0.8
Ampicitlin 0.51 0.2
Acetylated penicilloic acid of piperacillind 0.59 0.6
Piperazinedionecarbonyl D-phenylglycine® 0.63 0.1
Piperacillin penicilloic acid, iscmer 1f 0.65
Piperacillin penicilloic acid, isomer 2 0.74 2.0
Ampicillin hydantoin analog, isomer 1" 0.78 0.2
Ampicillin hydantoin analog, isomer 2 0.80 0.1
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Relative Acceptance
Name Retention Criteria,
Time NMT (%)
Piperacillin sulfoxide 0.90 0.15
Piperacillin penilloic analog, isomer 1’ 0.94
Piperacillin penilloic analog, isomer 2 0.95 0.5
Piperacillin dimer™ 1.2 0.3
Any individual unspecified impurity - 0.10
.o Bacterial Endotoxins Test 13U 0.0.@ USP Endotoxin Unit/mg ¥84 piperacillin

o.®& Mg + tazobactam o.e® Mg
en.e¥ Sterility Tests mnsi’mmuﬁ‘ssqlu finished product specification
o.w Particulate Matter in Injections m‘i’mmum’mﬁwﬂu finished product specification

. pH &.0 - 0.0 (@1388aA0E1: go meg/mL)
a.@o Water Determination 13iiu .¢% (Method 1)
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<o nsdlomdlulsunalne desdivildesuseunasgrumsnaamuvdninns uaz3innsudniin
(GMP) 184n5¥N929a515048% Wagndninasiismssdndirlunsunvesannmglsy (GMP PIC/S) Tuming
griiiauene vie nsmenivinandassiva desdivilidesuses GMP PIC/S vadlsarmugudnetain
Ussineindavientsdoiusosnandnsion Certificate of Pharmaceutical Products fieenlnasuivia
AnaavIoUsemadd vy

@« infadosusosnsnsiadingieriueslsaugnan (Certificate of Analysis of finish product)
psafugTiiUsznaumsionsan

«.& TnifsdofusasmIinmainmziuarlunaniumawdnvesansindiiidusendidinyCertification
of analysis of drug substance) ﬁgﬂ‘tlaqu%ﬁwﬁmamm wazUISTVENGn Tng AU

&5 nasbudunuduiusseningumndavesingaumendifey (drug substance) way Ju
msnanverdnfngidnsagu (finish product)
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