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3.1 Finished product specification : Piperacillin and tazobactam for injection USP

99 Test Items Specification
1 | Identification Meet the requirement
2 | Assay
- Piperacillin 90.0 - 110.0 % Labeled amount of Piperacillin
- Tazobactam 90.0 - 110.0 % Labeled amount of Tazobactam
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Test Items Specification

Uniformity of dosage units* Meet the requirement

Particulate matter in injections

- Size 2 10 Uim Not more than 6,000 particles /container
- Size 2 25 um Not more than 600 particles/container
Sterility Meet the requirement

Bacterial endotoxins Not more than 0.08 USP endotoxin units/mg of a

mixture of piperacillin and tazobactam

pH

5074

Water

Not more than 2.5 %

Impurities 1&an procedure n
procedure %l

Organic impurities, Procedure 1
- Tazobactam related compound A
- Piperacillin impurity 4

- Piperacillin penilloic acid

- Piperacillin penicilloic acid

- Acetylated penicilloic acid of
piperacillin

- Piperacillin impurity 5

- Piperacillin impurity 6

- Any individual unspecified
impurity

- Total impurities

reanic impurities, Pr re 2

- Tazobactam related compound A

Not more than 1.0 %
Not more than 1.0 %
Not more than 1.0 %
Not more than 5.0 %
Not more than 1.0 %

Not more than 1.0 %
Not more than 1.0 %

Not more than 1.0 %

Not more than 5.0 %

Not more than 0.3 %
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Test Items

Specification

- Amoxicillin related compound A
- Piperacillin related compound E

- Formyl penicillamine

- Ampicillin
- Piperazinedionecarbonyl

D-phenylslycine

- Acetylated penicilloic acid of
piperacillin

- Piperacillin penicilloic acid, isomer 1
- Piperacillin penicilloic acid, isomer 2
- Piperacillin penilloic acid

- Piperacillin dimer ethyl ester

- Piperacillin dimer thiazolamide
derivative

- Piperacillin penicillamide

- Piperacillin dimer

- Piperacillinylampicillin

- Any individual unspecified impurity

- Tetal impurities

QOrganic impurities, Procedure 3

- Piperacillin related compound E
- Tazobactam related compound A
- Formyl penicillamine

- Ampicillin

- Piperazinedionecarbonyl

Not more than 0.2 %
Not more than 0.8 %
Not more than 0.2 %
Not more than 0.2 %
Not more than 0.2 %

Not more than 0.5 %

Not more than 0.15 %
Not more than 1.5 %
Not more than 0.5 %
Not more than 0.2 %
Not more than 0.2 %

Not more than 0.3 %
Not more than 0.4 %
Not more than 0.3 %
Not more than 0.1 %
Not more than 4.0 %

Not more than 0.5 %
Not more than 1.0 %
Not more than 0.2 %
Not more than 0.3 %

Not more than 0.5 %
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Test [tems

Specification

D-phenylelycine

- Piperazinedionecarbonyl
D-phenylslycylslycine

- Acetylated penicilloic acids of
piperacillin

- Piperacillinpenicillenic acid

- Ampicillin hydantoin analog

- Piperacillin penicilloic acid, isomer 1
- Piperacillin penicilloic acid, isomer 2
- Piperacillin oxalylamide

- Piperacillin penilloic acids

- Piperacillin penicillamide

- Piperacillin dimer

- Piperacillinylampicillin

- Any individual unspecified impurity

Organic impurities, Procedure 4

- Tazobactam related compound A

- Amoxicillin related compound A

- Piperacillin related copound E

- Ampicillin

- Acetylated penicilloic acid of
piperacillin

- Piperazinedionecarbonyl
D-phenylslycine

- Piperacillin penicilloic acid, isomer 1
- Piperacillin penicilloic acid, isomer 2
- Ampicillin hydantoin analog, isomer 1

- Ampicillin hydantoin analog, isomer 2

Not more than 0.2%

Not more than 0.2 %

Not more than 0.2 %
Not more than 0.3 %

} Not more than 3.0 %

Not more than 0.2 %
Not more than 1.0 %
Not more than 0.2 %
Not more than 0.5 %
Not more than 1.0 %

Not more than 0.1 %

Not more than 1.0 %
Not more than 0.2 %
Not more than 0.8 %
Not more than 0.2 %
Not more than 0.6 %

Not more than 0.1 %

} Not more than 2.0 %

Not more than 0.2 %
Not more than 0.15 %
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U8 Test Items Specification
- Piperacillin sulfoxide Not more than 0.15 %
- Piperacillin penilloic analog, isomer 1 }
- Piperacillin penilloic analog, isomer 2 Not more than 0.5%
- Piperacillin dimer Not more than 0.3 %
- Any individual unspecified impurity Not more than 0.10 %
10 | Constituted solution Meet the requirement

3.2 Drug substance specification : Piperacillin: USP

p) Test Items Specification
1 | Identification Meet the requirement
2 | Assay 960 - 1,030 pg/mg of piperacillin (on the
anhydrous basis)
3 | Bacterial endotoxins Not more than 0.07 USP endotoxin units/mg of

piperacillin

AMPICILLIN, PIPERACILLIN
PENICILLOIC ACID, PIPERACILLIN
RELATE MPOUND E, AN
ACETYLATED PENICILL OIC

ACID OF PIPERACILLIN

- Piperacillin related compound E

- Ampicillin
- Acetylated penicilloic acid of
piperacillin

- Piperacillin penicilloic acid

4 | Sterility Meet the requirement

5 | Optical rotation +155° to +175° (40 mg/ml, in methanol)
6 | Water 20-4.0%

7 | Impurities

Not more than 0.2 %
Not more than 0.2 %
Not more than 0.4 %

Not more than 1.0%
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U8B Test Items Specification

8 | Piperacillinylampicillin

- Piperacillinylampicillin Not more than 2.0 %

- Total impurities Not more than 3.8 %

3.3 Drug substance specification : Piperacillin sodium: USP

i Test Items Specification
Identification Meet the requirement

2 | Assay 863-1,007 peg/me of piperacillin (on the
anhydrous basis)

3 | Bacterial endotoxins Not more than 0.07 USP endotoxin units/mg of
piperacillin

4 | pH 55715

5 | Sterility Meet the requirement

6 | Water Not more than 1.0 %

7 | Impurities

- Acetylated penicilloic acid of Not more than 1.0%
piperacillin

- Piperacillin penicilloic acid Not more than 3.5%

3.4 Drug substance specification : Tazobactam: USP

k! Test Items Specification
Identification Meet the requirement
2 | Assay 98.0 — 102.0 % of tazobactam (on the
anhydrous basis)
3 | Bacterial endotoxins The level of bacterial endotoxins is such that

the requirements of the relevant dosage form
monograph(s) in which Tazobactam is used can
be met

4 | Optical rotation, Specific Rotation | +160° to +167° (t = 20°)
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5 | Microbial enumeration tests and The total aerobic microbial count does not
tests for specified microorganisms | exceed 10° cfu/g, and the total combined

molds and yeasts count does not exceed 10?

cfu/s.

6 | pH 18-28

7 | Water determination Not more than 0.6 % for the anhydrous form ,
2.2 - 3.8 % for the hemihydrate form

8 | Residue on ignition Not more than 0.1 %

9 | Organic impurities
- Tazobactam related compound | Not more than 1.0 %
A
- Any other individual impurity Not more than 0.1 %

- Total of all impurities other than | Not more than 0.3 %

tazobactam related compound A
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