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Determination of Related Substances of Cefmenoxime Hydrochloride Drug Substance and Injection by
UPLC

XTA Jia, XI Shidong(Ningbo Institute for Drug Control, Ningbo 315048, China)

ABSTRACT: OBJECTIVE To establish UPLC for the determination of related substances of cefmenoxime hydrochloride
drug substance and injection. METHODS The column was Zorbax XDB Cig(2.1 mmx100 mm, 3um). The mobile phase
consisted of water-acetic acid-acetonitrile(85 : 1.7  15)(A) and water-acetic acid-acetonitrile(50 : 1.7 . 50)(B) with gradient

program. The column temperature was 30 ‘C. The flow rate was 0.6 mL-min~'

and the detection wavelength was 254 nm.
RESULTS Cefmenoxime hydrochloride could be completely separated from its intermediates and by-products. The RSD of

related substances precision was 2.5%, the detection limit was 0.001-0.08 pg-mL™'. CONCLUTION The method is rapid,

simple, sensitive, reproducible and better than the current standard method.
KEYWORDS: UPLC; cefmenoxime hydrochloride; related substances

TS ERER Sk Al R 5 2 A R R = AR Sk
FRYLE 25, 18I 0 i) 41 1 41 A B 1 iR $E AR
FH o I PR P T S0 B T S5O R G R s | A R T UK
Yoo MBS ERYL. MHIERYL. BERE K. A
B AR T E R U B R SR
SR FRVR ORI B T 25 2015 AR E
USP40, JFEHE JP17 hE Y. Hrh, FiEzZy
#2015 SERR 8K ] HPLC A 5 3 B %o 1% R
A MR AT A A, oAl 24 8 0 R P 5 e
Pio B REAS H B ZARME /NI AR BT, R A AT
B, T BT 2 A K FeE, 75 2 I A
WD, BT CATE BT KR S %, ROR TREHIG .

AT 58 B TE 8 NG I 3R R Sk A R S R 3 i 7
AT I UPLC-UV, M 46568 40 Bt 1a], )8
DA HUEFIAEH

EEWE: 2018 FFE KL dhib e E
fEEEN: 2t &, Wik, BHEHW

R E IR 255 2019 4E 11 H 48 36 555 22 )

Tel: (0574)87830394

1 X5

Waters Acquity UPLC(DAD il &%, SE[E
Waters /A #)); Zorbax XDB-Cg B i4E(2.1 mmx
100 mm, 3 pm); SB-5200DTN i /5 8 18 1 2% (7
W Z AP R AR A ) CP225D M HL 4y
BT R ([ 28 2 R A\ o

CME~ VKBEER SN (it ol 56 /K v 4l
K o Sk H 5 (HES : 130525-2010015 44075 : 94.6%)+
7-RA I LA ER(7-ACA, HES5: 130538-200902;
afifE: 96.9%) kTMEf5HLS: 130483-201505;
ARE: 92.2%) 0 H B A i 2 dn ke i AL B s 2-
SR I (EH AR HFIARA A, fitS:
20180703; “lifE: 99.0%); 1-F JE-5-57 - DU 5wk
(MMTZ, Sigma-aldrich, fit*5: STBG40962; 4f
JE: 98.0%); RWEENGRRIILS: 16924E0V; 4i)%:

E-mail: xiajia880@hotmail.com

Chin J Mod Appl Pharm, 2019 November, Vol.36 No.22 -2769 -



98.1%). RJ5t B(Z LMtk U5, #b5: 160801:
AIRE: 95.2%) kA 5 e X MR (5 : 110218;
alifg: 96.8%)¥M B IL T BRHI A R A A5 7-
AL -3-[(1-F - 1 H- DY M -5- 5 ) Bt 3 ) Sk 0 e R
(7-ATCA, #t'5: 20171128; 4. 99.0%)F1 AE
WYERRAIL S . 171108 4l : 97.0%) 04 H #iiL
RUEZIAT PR A F] o 33 53 F SRR Sk Al H i A o
2018 [ 4G S iE I IR A & o ERIR Sk o H 5 Ji
HEZ 43 0 SR B AR ARBURR ) 24546 R 5 4E 2 | (4l
A, fit'5: G180101). Wil gRUg 25\ A BR A & (4
W B, fit5: 171104). w50 R 250 B TR A
m (4 C, k5 : 10718005),
2 FESER
2.1 ik

WBhAH: IK-UKBEER- £ (85 © 1.7 1 15)(A)-/K-
VKEERR- 2 (50 & 1.7 & 50)(B); B ¥ i (0~6 min,
0%B, 24-~30 min, 100%B, 31-36 min, 0%B);
JidkE: 0.6 mL-min'; FEiE: 30 C; KB KN
254 nm; BEFEE: 10 L.
2.2 I

B A SRR Skt R B S R 24 R 4
BAE R, I pH 6.8 MR #h 42 P iUE B TR R GE
SRR IR IE A HAR), IR ahAE A R i 2
0.2 mg-mL™" 4R S VAR

SRR : K& BN R ROEE, iR
A A SERFREH K 0.2 pg-mL ™ FIVER . 1492.17
TR 0 25, A G VA AR T B
WA 10 uL, FENBAHERE, e EE A, 4k
v VA V0T P G R B0, i B 6T R AR bR
THE . SRR SL W i ) e ) DL 1
23 LEHilE
231 S5E R RR RIS B RaE ahl
W R Sk i & B ) )4 7-ACAL 7-ATCA.
MMTZ. AE i&PERE&IE &, BUEMERG IR Sk 5
SLTMERT . 240 By Sk 5 Ui A 2-BiE R
FEMEMESE B, I EER R 0.1~0.2 mgmL ™ %
W, 3% 217 WUR A KA IERE AT, 1 E SRR
Sk 60 B fi A0 e ) A B 4 B P A 1 DR 1 R B I
], BEEE Mo BB, SR 2. 45
RFRIA, LT 5 5 A R R A 2wl e
R
232 S5EMESNSE Bl A JFRZG G
T G180101), FEATIESIBLIN I T, BRIKIA

<2770 -

Chin J Mod Appl Pharm, 2019 November, Vol.36 No.22

A
>, ) N -y
0 5 10, . 15 20
t/min
B
0 5 10 15 20
t/min
C
" - " A A
0 5 0 15 20
t/min
D
0 5 1 . 15 20
t/min
1 l\ E
A ~
0 5 10 . 15 20
t/min

1 HERKTF AT & AU i

A—flk C; B—4ilk By C—4lk A; D-ZE ARl E-kL I8 H550 I i
W

Fig.1 HPLC chromatograms of cefmenoxime hydrochloride
A—-Enterprise C; B—Enterprise B; C—Enterprise A; D-blank excipient;
E—cefmenoxime control solution.

0 5 10 . 15 20

t/min
2 HBLBFIE AR ERRESE 6 E
-G MEG R 2-7-8 Sk R 3—7-5 2 -3-[(1-FF A - 1H- Y - 5- 05k
T R SR E IR s 4—1-F BE-5-AR k- DY UM s S—J% T B 6—SkAumiEff5;
Tk R G 8—AE WEMERR: 9kl 5 U Rk 10-2-i 52K JF
g e
Fig. 2 HPLC chromatograms of cefmenoxime hydrochloride,
intermediate and partial by-products
1-2-(2-aminothiazole-4-yl)-2-methoxyimino; 2-7-ACA; 3-7-ATCA;
4-MMTZ; S—impurity B; 6—cefotaxime; 7—cefmenoxime; 8—thiobenzo-

thiazole ester; 9—trans-isomer cefmenoxime; 10—2-mercaptobenzothiazole.
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Fig. 3 HPLC chromatograms of cefmenoxime hydrochloride
A-acid destruction; B-base destruction; C-oxidation destruction;
D-illumination destruction; E-heat destruction.
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Tab. 1 Result of impurities for cefmenoxime hydrochloride
drug substances of three companies

g MUR L Gwg s R
B B[] kA B ik C
1 0.26 R fiR SENT R 0.03  0.03 0.12
2 0.27 e fift 7-ACA 0.14 0.0l 0.01
3 041 TZ&MfE 7-ATCA 0.03  0.04 0.02
4 0.52 e fiAt MMTZ 0.19  0.13 020
5 0.62 R At 0.03  0.02 0.02
6 072 T 0.02 - -
7 0.77 L& 0.14  0.05  0.09
8 0.81 i A B 0.11  0.12 0.12
9 0.88 Tz ke 0.05 0.1  0.08
10 1.65 R Ak KA 0.18  0.06 0.12
1 1.72 T 0.07 - 0.03
12 218 T 0.08  0.04 0.03
13 228 T 0.02 - -
14 241 T4 0.03 0.0l -
15 250 T 0.02 - -
16 273 T 0.11  0.04 -
17 2.83 T 0.01 - -
18 3.10 T2 -SRI 0.27 - -
19 3.6 T 0.18 - -
F2 AHEXZER
Tab. 2 Results of linear relationship
pm R, BER
ug mL ug mL
KA 0.1~9.1  ¥=35985X-236.8 1 0.03
AWENER  0.1~10.5 Y=63 887X+1279.8 1 0.001
7-ACA 0.1~9.5  Y=28 415X+384.72 1 0.02
7-ATCA 0.1~10.2  ¥=26299X-14.98  0.999 9 0.01
MMTZ 0.1~11.8  Y=54 985X—1 652 1 0.007
AE GRS 0.1~115 Y=17 124X-333.91 1 0.08
i B 0.1~9.7  Y=41 887X+340.09 1 0.02
Sk Ft S 0.1~10.4 Y=39 478X-3 323  0.9977 0.04
KA 0.1~7.0  Y=32 786X-195.94 1 0.02

2-SRFEEIEIFERE 0.1~14.3 Y=32361X-2518.2 0.9999 0.04
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Tab.3 Results of recovery
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4 Results of related substance determination for

cefmenoxime hydrochloride for injection(n=2)

13510l

/% W%

7-ACA 1054 104.2 103.5 98.7 108.5 103.7 108.2 1053 104.9 104.2
7-ATCA 107.1 103.9 96.8 104.7 104.2 102.0 105.9 102.1 106.2 103.9
MMTZ 101.4 102.0 101.7 102.6 102.1 103.9 102.4 101.8 100.9 102.0
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fits AR R % 2 R/ %
10717028 0.2 1.1
171206 0.2 1.7
171108 0.2 0.8
20171202 0.2 0.8
20171203 0.2 0.8
20180101 0.2 0.7
171204 0.3 1.0
171209 0.2 0.8
170903 0.4 2.1
170102 0.4 1.6
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