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Analysis of the related substances in cefminox sodium for injection”
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Abstract Objective: To establish a method to determination of the related substances and polymer impurities in
cefminox sodium for injection. Method: Cefminox sodium was degraded in high temperature to prepare degradation
solution. An RP—HPLC method for the related substances analysis was established with a Kromisil Cis column (250 mm x
4.6 mm, 5 pm), using 10 mmol * ™' phosphate buffer solution (pH 2.0)-acetonitrile (98 : 2) (A)-acetonitrile (B) with
gradient elution at a flow rate of 1.0 mL * min™". The column temperature was maintained at 25 °C , the detection

wavelength was set at 254 nm, and the injection volume was 20 pL. The specificity of RP-HPLC method and
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identification of unknown impurities was researched by 2D HPLC-MS/MS. Results: 14 main impurities were

characterized in the degradation solution, including 3 cefminox dimmers and isomers which were characterized

firstly. The impurities were determined in 7 batches of samples by principal component self—control with correction

factor, the contents of impurity 3 were 0.01%—0.13%, the contents of impurity 4 were 0.10%—-0.16%, the contents

of impurity 5 were 0.02%-0.07%, the contents of impurity 6 were 0.04%-0.07%, the contents of polymer impurities

were 0.03%-0.06%, the maximum single impurity contents were 0.01%—0.03%, while the total impurity contents

were 0.28%-0.63%. Conclusion: Cefminox degradation solution in high temperature can be used to identify related

impurities and polymer peaks as the systematic suitability testing solution. The RP—-HPLC method was suitable

for related substances as well as polymer impurities in cefminox sodium for injection. This work provides useful

information for the quality control of cefminox sodium, which can contribute to establishment of reasonable impurity

limits.

Keywords: cefminox sodium; 2D HPLC-MS/MS; related substances; polymer; impurities; f—lactam antibiotics;

dimmers
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Tab.1 Gradient elution program
s L] (ratio of mobile phase ) /%

t/min it shAH ( mobile phase ) A 814 ( mobile phase ) B
0 100 0
5 100 0

25 92 8

30 92 8

55 60 40

60 60 40

61 100

70 100

2.2 VIR
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KB FRA, I shAH A V5 A I 2 S RE B 1 mL
BRI 1.0 mg BT, BIAS Il FHBLAL ).
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HIFE
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WCE 1 h, BB R 2 0.13 g, KEBHRE, IS A %
i I 58 T R A 1 mL & S K 1.0 mg 19
W, BAE
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Fig.1 Typical chromatograms of the test solution(A) and degradation solution(B) of cefminox sodium
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Fig.2 The proposed chemical structures and main fragmentation patterns of small molecule impurities of cefminox
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Fig. 3 The proposed chemical structures and main fragmentation patterns of cefminox polymer impurities
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Fig. 4 Typical mass spectra of impurity 1 and impurity 2
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Fig. 8 Typical chromatograms of degradation of cefminox sodium by high temperature
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Fig. 9 Typical chromatograms of specific test of cefminox sodium
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PN IA R E 1 mg - mL™ 75 0.004% ).,
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Tab.2 Linear equation and relative correction factor of

335 MM R T ER A TAE Kromasil
Cis. Agilent Zorbax SB—C s Phenomenex Gemini Cyg ., I
Waters Symmetry Cys 4 BN [F] it pUEDRHI (3548 B A

known impurities

ety

( compound )

LM

(‘regression equation )

/ KPR I B O , £5 CHIAR G 73 2 R AF, SkAok
RIS AR AR A 5 LA, 5 R IO e [ 5 8

r

2= )% (impurity )3 A=51.6199C+17.9152 09994 0.8 e

2% (impurity ) 4 A=11.313 3C+0.088 0 1.000 1.26 - °

24 )% (impurity ) 5 A=10.343 1€-0.683 0 1.000 1.37 34 FRaRilE

Jeff Gimpurity )6 A=15.614 16+0.107 9 1.000 091 K H RP=HPLC 3% 5081 7 Z A A 7= 8 4 84
kLA (cefminox ) A=14.249 0C+0.107 0 1.000 1.0 SLAK TN R 2R IS, AR B DU Ak — 3R

PRASL AR R TR P ER B W24 IR, H R E 5
1) R A B IR R 2 B ) & f, 45 R Nk 3
7, AL EEE AR O-F Fin . Hidr, 7 ZAlb i 2
i 3 B S AE 0.019%~0.13% , FEAERR 2% 5, i n]
RE5 4RI 3 SR A 22 BRI SR 1A K

334 HWRCEME  WOE S Sk ORI EN R & 20
0.13 g, Ki SR E, B 100 mL L, IR s A %
IR B 20, 450, 48 “2.17 TR {6 53% 4 - b
W, F 4 CHUE 8 h 5 PR, 425 3 &
B PR o VA VR L 7 FH e

®3 T REMHEREXWFEELNLER

Tab.3 The determination results of related substances of samples from 7 manufacturers

I3 it (content ) /%
(manufacturing  %4Ji 3 I 4 Vi AR 6 e RAAFRINA4 5 ( maximum REW IR B2 (total
enterprise ) (impurity 3)  (impurity 4) (impurity 5) (impurity 6 ) single unknown impurity ) ( polymer impurities ) impurities )
A 0.13 0.11 0.02 0.07 0.01 0.06 0.44
B 0.05 0.12 0.05 0.06 0.02 0.03 0.42
C 0.10 0.16 0.06 0.07 0.02 0.04 0.63
D 0.06 0.14 0.05 0.06 0.02 0.03 0.40
E 0.01 0.10 0.04 0.07 0.02 0.03 0.28
F 0.07 0.13 0.05 0.07 0.03 0.04 0.54
G 0.01 0.11 0.03 0.04 0.02 0.04 0.35
4 ING cefminor sodium injection[ J J. Chin J Mod Appl Pharm, 2009, 3(2):

A 4475 RP-HPLC ¥: 1 2D HPLC-MS/MS
AT DA [ R4 ) 2 55 Sk AR B 9 D& o A 2R
BWAT . TR A AR, % A R A
JE, LIE PR, TS Sk AR B v T 5 o
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