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Quality Evaluation of Spot — Check Piperacillin Sodium and Tazobactam Sodium for

Injection in Shandong Province
SHAO Xiaowei' ,LI Yuping',WANG Hongming',ZHAO Nan’
(1. Binzhou Municipal Testing Center ,Binzhou,Shandong ,China 256600; 2. Binzhou Traditional Chinese Medicine Hospital ,Binzhou ,Shandong,
China  256600)
Abstract: Objective To improve the quality of Piperacillin Sodium and Tazobactam Sodium for Injection. Methods A total of 46
batches of commercial Piperacillin Sodium and Tazobactam Sodium for Injection in Shandong Province were sampled from May to
September 2023, involving five manufacturing enterprises, 16 approval numbers, and seven specifications. Based on the Chinese
Pharmacopoeia (Volume 11,2020 Edition ) and five enterprise registration standards, acidity,related substances, moisture and content
were tested; and exploratory researches were performed based on the factors affecting adverse reactions and the problems found

during the statutory inspection. Results The qualification rate of samples in the statutory inspection was 100%. The exploratory
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research showed that the content uniformity of tazobactam in one batch of sample from enterprise 7Z was not qualified, which was
induced by mixed powder packaging technology for two principal components;the pH of the compatible solution (compatibility with
5% Glucose Injection and 0.9% Sodium Chloride Injection) decreased after being placed at room temperature for 24 h,and both
principal components degraded, and impurity 6 in samples from enterprise R was over the limit (0.2%) ;the polymers, elemental
impurities and residual solvents were all lower than the limit. Conclusion The quality of this drug in Shandong Province is
consistently good across all enterprises except for enterprise Z. It is suggested that enterprises add content uniformity testing or
perform risk assessments, and timely revise quality standards if there were any problems; at the same time, modify the drug
instructions, strictly limit the use time of drug after reconstitution, strengthen the re — research of quality standards to pass

consistency evaluation.

Key words: Piperacillin Sodium and Tazobactam Sodium for Injection; quality evaluation; polymer; content uniformity; compatibility

stability ; elemental impurity ;residual solvent;Shandong Province
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Tab.1 Information of impurities

RRAM ATREEE RE(%)| KRAK  ATREEE RE%)
LRE 0.05 0.5 |ZAB %AB, 0.71 .
A1 0.06 0.5 R B, 0.83
Rrk 238 0.09 - | &A6 0.75 0.2
FR2 0.12 0.2 | &R7 0.80 0.1
FAA 0.14 0.2 |XRC %AC 0.87 .
ERG 0.30 0.5 £RKC, 0.9
#M3 0.36 0.2 | %&A”38 1.26 0.1
Y9 0.57 0.3 | &R9 1.36 0.1
K4 0.60 0.2 |%&A10 1.38 0.2
ER5 0.65 0.2 |4l 1.41 0.5
ZRD 1.54 1.0
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Fig.2 UPLC chromatograms of related substances

2.2.4 JLEZ -]

BRI T f A &k 21 000 W, 5 min N T &
110 °C, /4% 5 min; 1 000 W, 5 min P} FF & 160 °C, {54
5 min; 1 000 W, 5 min P 7+ 2 180 °C, $4F 20 min. 14 i
SEAJT MRS ENZE 60 ‘CLUR , BUH T BE , 04 K
82

pH pH
7.0 7.0
6.5 6.5
6,04 e | A 60 T T A
=" — R ~ iR
n —g—c —{lkE 7 = E
5.0 - PlrL 5.0 %@ AL
s N bz, = Az
40— /h 40— t/h
0 1 2 4 8 1224 0 1 2 4 8 1224
Al AZ
Fi /% Gl 1%
105 105
103 103
— Gl A N
101 x\.__._’w.}‘_t% iR 101 R
L E —_— — B E
9 o = FSm
97 =z 97 —— Az
— T T T t/h — T (/h
S0 3 4 8 12244 BT 3 4 8 12 24 48
Bl B2
i % FiE %
105 105
103 103
Tt . A = flkA
101 ' =R 101 ./\-\;\___\. TR
99 S lE == L E
= L = L

. i 97W <

t/h 95 t/h

0 1 2 4 8 12 24 48 0 1 2 4 8 12 24 48

A
kR
L E
==L
==z

¥ T T
0 1 2 4 8 1224 48

t/h

0 1 2 4 8 1224 48

D, D,

A, = D,. 0. 9% ZAshiESHEAAE A, - D,. 5% % HAEEGHE LA
ALA.pH BB, %4zl EF C,C,. frkemsdF D,
D, &m64%

B3 HRAZRRMpHE.ERSRERSEEN
A, = D,. Compatibility with sodium chloride A, - D,. Compatibility
with glucose
A,A,.pH  B,,B,. Piperacillin  C,,C,. Tazobactam D,,D,. Impurity 6
Fig. 3 Changes in pH,principal components and impurity content of

the compatible solution
TH A W A 50 mL s Hp , FH /0 7K O VA 90 Ao EE 3 UK
HIFBRIR AR

ICP — MS T AE& M : %23 40 v/ min; Z5 1L = 1R E
2 °C; RFERIE 15 mm,

S50 #2020 4F Mg [ 25 30 (PO ) Y3d i 0412
TR A A5 B AR TS 1 S N 2 B AR 2SR [ BR A
HF 22 (ICH) Q3D (R,) : JLE 44 B 45 T it Wl 2 - 46 it
FES T, 24 R RS S BRI TR RIFREE
(PDE), 45 R W32,
2.2.5 gk E e

% S5 0 3% A S HP — 54 (0. 53 mm % 30 m,
5 wm) ;UG 40 °C, 4E4F 5 min, LA 10 °C/ min /Y3
FTFE 100 °C, 4EHF 5 min, LA 40 °C/ min B3 T E



20254E2 H 20 H 55 34 4555 4 1)
Vol. 34,No. 4, February 20,2025

&%

China Pharmaceuticals

HR I «

Inspection and Test

®2 BHAVTRBERLAZZXRESENELER (ng/d)
Tab.2 Results of permitted daily exposure and elemental impuri-

ty content determination (pg / d)

A% PDE 40k A 4&LE 4HkZ SHRL O SRR
Se 80 - - - - 0.09
Ru 10 - - - - 0. 007
Rh 10 0.67 - - - -
Pd 10 0.02 0.02 0.01 0.01 0.02
Sn 600 0.24 0.80 0.32  0.28 0.47
Ba 700 8.40 0.22  0.17  0.29 0.45
Os 10 - - - - -

Ir 10 - - - - -

Pt 10 - - - - 0. 001
Au 100 0.52 0.45 0.39  0.67 0.71
Tl 8 - - - - -
Pb 5 0.007 0.03 0.05 0.10 0.10
Hg 3 - 0.12  0.02 - 0.11
Li 250 - - - - -

Y 10 0.02 0.02  0.02  0.02 0.04
Cr 1100 1.56 2.64 827  4.06 11.63
Co 5 0.0l 0.01  0.008 0.02 0.02
Ni 20 0.52 0.62 0.47 0.73 1.65
Cu 300 0.11 0.31  0.03 0.10 0.35
As 15 0.01 0.02 0.02  0.03 0.06
Mo 1500 0.04 0.05 0.16 0.12 0.48
Ag 10 - - - - -
Cd 2 - - 0.002 0.002  0.002
Sh 90 - - - - -

Ei- AARHH,

Note:— refers to the corresponding elemental impurity is not detected.
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