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Piperacillin 4 g and tazobactam 500 mg powder for solution for injection
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3.1. Specification of finished product: Piperacillin and tazobactam for injection USP 41
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49 Test items Specifications
1 | Identification (HPLC) Corresponds to standard
2 | Assay .
- Piperacillin 90.0 - 110.0%
-~ Tazobactam 90.0 - 110.0%
3 | Uniformity of dosage units Meet the requirements
4 | Bacterial endotoxins NMT 0.08 EU/mg of a mixture of
piperacillin and tazobactam
5 | Sterility Meet the requirements
6 | pH 50-7.0
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4o Test items Specifications
Particulate matter
- 210pum NMT 6,000 particles/Vial
- 225um NMT 600 particles/Vial
8 | Water determination NMT 2.5%
9 | Oreganic impurities
Procedure 1: i
. Tazobactam related compound A NMT 1.0%
- Piperacillin impurity 4 NMT 1.0%
- Piperacillinpenilloic acid NMT 1.0%'
- Piperacillinpenicilloic acid NMT 5.0%
- Acetylated penicilloic acid of NMT 1.0%
piperacillin
- Piperacillin impurity 5 NMT 1.0%
- Piperacillin impurity 6 NMT 1.0%
- Any individual unspecified impurity NMT 1.0%
- Total impurities (not include NMT 5.0%

piperacillinpenicilloic acid)

qub_ce_t_i_.ure 2 - o
- Tazobéctam related compound A NMT 0.3%
- Amoxicillin related compound A NMT 0.2%
- Piperacillin related compound E NMT 0.8%
- Formylpenicillamide NMT 0.2%
- Ampicillin NMT 0.2%
- . Piperazinedionecarbonyl D- NMT 0.2%

phenylglycine
- Acetylated penicilloic acid of NMT 0.5%
piperacillin
- Piperacillinpenicilloic acid isomer 1 NMT 0.15%
- Piperacillinpenicilloic acid isomer 2 NMT 1.5%
- Piperacillinpenicilloic acid NMT 0.5%
- Piperacillin dimer ethyl ester NMT 0.2%
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do Test items Specifications

9 - Piperacillin dimer thiazolamide derivative NMT 0.2%
- Piperacillinpenicillamide NMT 0.3%

- Piperacillin dimer NMT 0.4%

- Piperacillinylampicillin NMT. 0.3%

- Any individual unspecified impurity NMT 0.1%

- Total impurities NMT 4.0%
Procedure 3: i L
- Piperacillin related compound E NMT 0.5 %

- Tazobactam related compound A NMT 1.0 %

- Formylpenicillamine NMT 0.2 %

- Ampicillin NMT 0.3 %

- Piperazinedionecarbonyl D-phenylglycine NMT 0.5 %

- Piperazinedionecarbonyl D-phenylglycylglycine NMT 0.2 %

- Acetylated penicilloic acids of piperacillin NMT 0.3 %

- Piperacillinpenicillenic acid NMT 0.2 %

- Ampicillin hydantoin analog NMT 0.3 %

- Piperacillinpenicilloic acid isomer 1 NMT 3.0 %

- Piperacillinpenicilloic acid isomer 2 NMT 3.0 %

- Piperacillinoxalylamide NMT 0.2 %

- Piperacillinpenicilloic acid NMT 1.0 %

- Piperacil.linbenicillamide NMT 0.2 %

- Piperacillin dimer NMT 0.5 %
. Piperacillinylampicillin NMT 1.0 %

= Any individual unspecified impurity NMT 0.1%

Procedure 4: ' i

- Tazobactam related compound A NMT 1.0 %

- Amoxicillin related compound A NMT 0.2%

- Piperacillin related compound E NMT 0.8 %

- Ampicillin NMT 0.2 %

- Acetylated penicilloic acids of piperacillin NMT 0.6 %
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LD) Test items Specifications
- Piperazinedionecarbonyl D-phenylglycine NMT 0.1 %
- Piperacillinpenicilloic acid isomer 1 NMT 2.0 %
- Piperacillinpenicilloic acid isomer 2 NMT 2.0 %
- Ampicillin hydantoin analog isomer 1 ' NMT 0.2 %
- Ampicillin hydantoin analog isomer 2 NMT 0.15 % )
- Piperacillinsulfoxide NMT:0:15 %
- Piperacillinpenilloicanalog,isomer 1 NMT 0.5 9%
- Piperacillinpenilloicanalog,isomer 2 \ NMT 0.5 %
- Piperacillin dimer NMT 0.3 %
- Any individual unspecified impurity NMT 0.1%

3.2. Specification of Active pharmaceutical ingredient (API) USP 41
3.2.1. Piperacillin USPwunefie piperacillin monohydrate

L) Test items ' Specifications
1 | Identification (Infrared absorption) Corresponds to standard
2 | Assay (on the anhydrous basis) 960 - 1,030 mcg/mg
3 | Heavy metals NMT 20 ppm
4 | Related compounds
- Ampicillin NMT 0.2%
- Piperacillinpenicilloic acid ‘ NMT 1.0%
- Piperacillin related compound E NMT 0.2%
- Acetylated penicilloic acid of piperacillin NMT 0.4%
- Piperacillinylampicillin NMT 2.0%
- Total impurities NMT 3.8%
5 | Water determination 20-4.0%
6 | Optical rotation +155° to +175°
7 | Bacterial endotoxins NMT 0.07 EU/mg
8 | Sterility Sterile
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3.2.2. Piperacillin Sodium USP 41
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) Test items Specifications
1 | Identification _
A. HPLC Corresponds to standard
B. Sodium Positive
2 | Assay (on the anhydrous basis) 863 - 1,007 mcg/mg
3 | Impurities :
- Piperacillinpenicilloic acid « NMT 3.5%
- Acetylated penicilloic acid of piperacillin NMT 1.0%
4 |pH 55=175
5 | Water determination NMT 1.0%
6 | Bacterial endotoxins NMT 0.07 EU/meg
7 | Sterility Sterile
3.2.3. Tazobactam USP 41
¥0 Test items Specifications
1 | Identification
A. Infrared absorption Corresponds to standard
B. HPLC Corresponds to standard
2 | Assay (on the anhydrous basis) 98.0 — 102.0% of tazobactam
3 | Residue on ignition NMT 0.1%
4 | Heavy metals NMT 20 ppm
5 | Organic impurities
- Tazobactam related compound A NMT 1.0%
- Anyother individual impurity NMT 0.1%
- Total impurities NMT 0.3% (not includeTazobactam related compound A)
6 | Bacterial endotoxins Complied to specification
7 | Specific optical rotation +160° to +167°
8 | Microbial enumeration tests and tests for The total aerobic microbial count NMT 1,000 cfu/g
specified microorganisms The total combined molds and yeast count NMT 100 cfi/g
9 | pH 1.8-238
10 | Water NMT 0.6% (For the anhydrous form)
2.2 — 3.8% (For the hemihydrates form)
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