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Analysis of polymer impurities in piperacillin sodium and
tazobactam sodium for injection

LI Jin, ZHANG Pei—pei, YAO Shang—chen, HU Chang—qin’

( National Institutes for Food and Drug Control,, Beijing 102629, China )

Abstract Objective: To establish a method for determination of polymer impurities in piperacillin sodium and
tazobactam sodium for injection. Methods : Degradation method was used to prepare the degradation stock solution
of piperacillin sodium and tazobactam sodium; high performance size exclusion chromatography method ( HPSEC, using
TSK-gel G2000 SWxl column ) and column switching—LC/MS" method were applied to separate and identify the polymer
impurities in degradation stock solution and the specification of HPSEC method was evaluated together; a RP—HPLC
method for piperacillin sodium and tazobactam sodium polymers was established with a CAPCELL MGII C,5 column,
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using a mobile phase of phosphate buffer and methanol by gradient elution. The specification of RP—HPLC method
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was assessed by two dimensional chromatography method and column switching—LLC/MS" method. Results: A series
of polymer impurities in degradation stock solution were identified including piperacillin dimers, and its derivative,
and trimers. Polymer impurities were co—eluted with small molecular degradation impurities in HPSEC with a poor
quantification accuracy. A series of characteristic polymer impurities were detected and accurately quantified when
RP-HPLC method was used to analyze degradation stock solution. Conclusion: HPSEC method is not suitable
for the quality control of polymer impurities in piperacillin sodium and tazobactam sodium for injection, while the
established RP—HPLC method is specific, which can effectively control the polymer impurities. The degradation
stock solution of piperacillin sodium and tazobactam sodium for injection can be used to identify polymer peaks as
the system suitability solution.

Keywords piperacillin sodium; tazobactam sodium; penicillins;  —lactam antibiotics; polymer impurity;

endogenous impurities ; column switch—LC/MS; HPSEC; 2D-HPLC
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Fig. 1 Schemes of the Dimensional HPLC system
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Fig. 3 Typical chromatogram of degradation stock solution ( 2 ) by HPSEC method
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Tab.1 List of impurities in degraded stock solution ( 2)
i AR AHRS 237 o He 1
(No.)  (impurity name )  ( relative molecular mass ) ('source ) ('specification )
1 Un-Imp-1 535 HPSEC-1 W7 PG ARIK T3R8 ( ring opened piperacillin )
2 Un-Imp-2 893 HPSEC-1 WRHT PEARIT IR — ZRAAR I EMR %4 ( dethiazolic ring—opened piperacillin dimer )
3 Un-Imp-3 1034 HPSEC-1 MRS P AR A BR B4 ( ring—opened piperacillin dimer )
4 Un-Imp—4 1008 HPSEC-1 WRE PUARTF IR AR IR ( ring—opened piperacillin dimer decarboxylate )
5 Un-Imp-5 1070 HPSEC-2 WR7 PR — RAKWR R 2R ( piperazine ring—opened piperacillin dimer )
6 Un—Imp-6 1052 HPSEC-3 WRFL P AT IR 2B 4A ( ring—opened piperacillin dimer )
7 Un—Imp-7 1569 HPSEC-4 WR-PL PG PRI IR = 44 ( ring—opened piperacillin trimer )
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