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Development and validation of HPLC for determination of related substances in Cefminox Sodium for
injection

YU Han-guang'?, XU Liang!

(1.Department of Pharmaceutical Analysis, College of Pharmacy, Tianjin Medical University, Tianjin 300070, China;2. Benova( Tianjin )
innovation Pharmaceutical Research Co., Ltd, Tianjin 300022, China)

Abstract Objective: To develop and validate a method for the determination of related substances in Cefminox Sodium for injection.
Methods: The reversed—phase column was used ; the mobile phase was acetic acid in water(1—100 )—methanol—tetrahydrofuran(990:5:5 ),
the flow rate was 1.0 mI/min, the column temperature was 30°C, the injection volume was 10 pL,and the detection wavelength was 254 nm.
The retention time of the main peak is about 19.6 min,and the retention time of impurities 1-5 are about 4.6,8.8,25.8,12.1 min and 10.2
min. The column and the diluent were optimized. The specificity,accuracy, repeatability, LOQ and LOD, linearity and range of the method
were validated,and the correction factors of related substances were calculated. Six batches of Cefminox Sodium for injection of two
specifications were detected by this method. Results: The most suitable column was: Agilent ZorbaxSB—AQ,250 mm x4.6 mm,5 pwm,and
the diluent was:water—-methanol-tetrahydrofuran(990:5:5 ). The method has good specificity, accuracy and precision meet the requirements.
According to the limit of quantitation,detection limit and linearity,the concentration range of main substance and impurities was
determined, and then the correction factors of impurities were obtained. The correction factors of impurities 1-5 are 2.73,0.32,1.05,1.21
and 1.15. The test results of related substances of 6 batches of test samples were all meet the quality standard. Conclusion: The HPLC
method for the determination of related substances in Cefminox Sodium for injection is successfully developed. The method has good
specificily ,accuracy , repeatability , range of linearity.
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Tab 1 List of potential impurities in Cefminox Sodium
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1.0 mg, #5245 2 e BV , 43 e P 24820 7
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VIR X BRI, 0 A AR 51, i S i
PR 2 B R B B 24 3 4%, (A v v (i 1]
TR R B, 2R 1.2.3 4.5 I AR KT
Yo} PR W TRIAR Y 0.2 £5(0.2% ) , HoAth B4~ K50



555 4 T, A T TSR AR A SCH B HPLC G 7 3k A 17 5 36 531

= Jo U T RRNAR KT X HR VA R e 1T R (0.29% ) 5 45
= o e T L RIS AR 6 BRIV e T R 1.5
f5(1.5%).,

1.3.6  JrikgiiE
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Tab 2 Results of stability of the impurities( peak area)

HRFS JRBl T2 M3 R4 JRFES
1 6.419 44.721 31.797 22.805 18.499
2 6.693 46.612 31.478 22.783 18.780
3 6.421 49.664 30.599 21.947 18.824
4 6.564 48.601 30.257 22.733 19.180
5 6.528 49.926 30.922 22.631 19.046
6 6.399 50.664 30.482 22.774 18.826
RSD% 1.754 4.698 1.948 1.467 1.246
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Tab3 Results of stability of the impurities after optimize the diluent
(peak area)
PR FBU1 ZRBT2 ZRBU3 FRFi4 RS
1 7.594 75.357 12.351 11.059 10.431
2 7.340 76.290 12.546 11.343 10.333
3
4
5
6

7.403 74.686 12.387 10.994 10.337
7.234 76.410 12.779 10.992 10.399
7.222 75.703 12.355 10.731 10.137
7.292 75.176 12.029 10.846 10.604
RSD% 1.883 0.881 1.994 1.894 1.470
22 ikt
22.1 LEME IRk R RS kg 2 8 1) 4y
BRI 4 - 1 PR I 62 84y B 1Y
KF 1.2, L@tk R4
222 MEWREE A ARSI AR K RSD% N3k
5 FRe A ZBIRIERIITE 90%~108%, IFMCHRR SD%
BN 3, 55 5 R
223 HEEM 4 100%PRER T, 245 1.2.3 .4,
5 (7 LI 3 1 RSD% 43 51 oh 1.832.0.472.0.724
0.484.0.654, B/ 3, FF G o
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Tab 4 Peak results of specific solution

224 MRS YA A s {F M Yy
R 10 B SRAEKIAT 24 1.2.3 4.5 WEE 430 0.103,
0.123.0.016.,0.129.,0.081.0.060 we/mlL., R} >4 75 7% 1Y
FE TR 5 YA A BT R R R L 29 3 B, ALK
2B 1.2.3.4.5 W43 5 0.041.0.049.0.007
0.052.0.033.0.024 pg/mL, B Ay 77 2 B9 46 I BR

225 SMESIER KIERT  SLAOKE KA A2
LM LAE S5 R Sk KR A 0.10~6.20 pg/mL
TURINZMEIC R B, MRl Y=0.523 2X-0.173 3,

R P EA ] (min ) e
AR 1 4.640 N/A
RAZRT 1 7.329 9.126
A2 2 8.327 2739
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FI ] 10.155 3.293
=I5 4 12.121 3.961
LA 19.615 10.432
P K] 25813 6.179
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Fig1 Chromatogram of spiked test solution
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Tab 5 Results of recovery for each impurity( % )

M1 B2 Rl A4 AIES
50% 5 1 100.767 103.567 106.022 98.599 99.864
50% T 2 99.710 102.891 95.751 98.594 99.089

50% Ik 3 100.556 102.589 100.465 97.099  99.989
100% 147 1 100.676 102.899 100.371 99.004 100.046
100% i1t 2 101.346 103.311 100.818 98.145 100.973

100%fin#x 3
150%finkx 1

100.860 102.700 98.910 98.081 100.102
100.908 105.043 100.624 97.266 102.212

1509 ik 2 101.084 104.016 99.366 97.390 100.918
150%finkx 3 101.376  102.706 100.704 96.965 100.103
AT AR T 22

0495 0778 2656  0.763 0.888
(RSD%)

R?=1.000 0;Z%ffi 1 1E 0.05~6.23 pg/mL Ze1E5 R BAT,
A Y=3.479 6X-0.355 5,R*=0999 1, #%1E T
2733255 2 7F 0.01~6.82 pg/mL LMt R R4,
[ H 5 #Ek Y=29.909 0X-0.858 1,R*=0.999 9, % IF
K 7R 0.32; 45 3 7F 0.09~6.78 pg/mL it &
RiF, WA HR ¥=9.068 7X-0.284 9,R?=0.999 9,
KAEH TR 1.05; 245 4 78 0.05~6.13 pwg/ml ZMEC R

] (min )

R, A7 FE N Y=7.847 1X-0.141 3,R*=1.0000,
BIERFh 1.215 2% 5 5 7€ 0.05~6.84 wg/mL etk
K ZR R, I N Y=8286 1X-0.178 6,R*=09999,
KIER TR 1.15,

22,6 MM AT HMESAET  BA 4 E AR
eIt 2% , A ARAEEIASRE N Rt R ZK . Iy
D R AR B IR T o AT PR S N A A
HARLINE 6 iR,

227 FEARIN 6 HEAE S AT ZE R AR 7 PR
A5 B 2 bR K

F6 WMALERLEIE, %)

Tab 6 Results of durability( content of impurities, % )

W Pk TR TR ol AR

252 nm 256 nm 0.9 mI/min 1.1 mL/min  25°C  35C

Zeffi1 6266 2308  6.828 0.432 2300 5.696
JRE2 9705 4522 1.299 1.152 4121 8.758
JeR3 5442 2778 3257 4029  29.572  0.540
&4 10298 6358 2816 0.442 4938  4.964
&5 3.828  0.093 1.726 2.479 3.561 3.821

(F#% 537 W)
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Tab 7 Test results of 6 batches of sample( % )

Eiine7 MMX11918X MMX11919X MMX11920X MMX21910X MMX21911X MMX21912X
=057 1(%, FREE 0.2) 0.001 0.002 0.001 0.001 0.001 0.001
2=l 2( %, FREE 0.2) 0.055 0.049 0.045 0.051 0.045 0.043
=I5 3( %, FREE 0.3) 0.111 0.103 0.104 0.104 0.102 0.109
A=t 4( %, FREE 0.2) 0.010 0.010 0.010 0.010 0.009 0.013
F4J5t 5(%, FREE 0.2) 0.060 0.055 0.056 0.056 0.056 0.060
HAl 2% (%, FRIE 0.2) 0.015 0.017 0.016 0.021 0.015 0.013
2=(%, BRIE 1.5) 0.286 0.258 0.266 0.274 0.259 0.266
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