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Determination of MBT in cefazoxime sodium for injection
by UPLC-MS-MS and risk analysis of domestic samples”

WANG Xiaoliang, LIANG Yawei, ZHANG Binghua, WANG Jianshan
(Shanxi Institute for Food and Drug Control, Shaanxi Provincial Food and Drug Safety Monitoring Key Laboratory,
Xi’'an, 710065, China)

Abstract Objective: To establish an ultra-high performance liquid chromatography-tandem mass spectrometry
(UPLC-MS-MS ) method for the determination of 2-mercaptobenzothiazole ( MBT ) genotoxic impurities in
cefazoxime sodium for injection and to analyze the detection of domestic samples from 28 manufacturers.
Methods: The UPLC analysis was performed on a Phenomenex Luna Omega C18 column, (2.1 mm x 100 mm,
1.6 wm) with the column temperature 30 “C. The mobile phases A was 2 mmol + L. ™' ammonium acetate ( contai-
ning 0. 001% formic acid) and the mobile phase B was acetonitrile with gradient elute. The flow rate was
0.3 mL - min~". The injection volume was 5 wlL. The electrospray ionization ( ESI) source in positive mode and
multiple reaction monitoring (MRM) were used for the detection of MBT, and external standard method for quanti-
tative analysis. Results: The linear relationship of MBT was good in the concentration range of 1.4 —58. 12 ng -
mL ™' (r=0.999). The limit of detection was 1. 453 pg and the limit of quantification was 7. 265 pg. The average
recoveries of low, medium and high concentrations were 106. 8% , 107. 1% and 109. 0% , respectively with the
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relative standard deviation (RSD) all less than 2. 0%. The relative standard deviation ( RSD) of repeatability was

less than 6. 0%. The content of MBT in the samples from 28 domestic enterprises was all less than 10 ppm, but

there were obvious differences in the detected amount among all enterprises which is due to different production

processes. Conclusion: The established method can be used for the qualitative and quantitative detection of MBT

in cefazoxime sodium for injection and the partical enterprises which have been detected MBT impurities need to

further raise the warning.

Key words: cefazoxime sodium; 2-mercaptobenzothiazole (MBT) ; UPLC-MS-MS
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Fig.2  The typical chromatograms of MBT analysis
FR2 MBT 5 ENT4ER

Tab.2 The results of accuracy for MBT

¢/ min

Analte Design Sample measurement  Added amount of reference Measured Recovery  Average recovery  RSD
concentration /g substance/ng amount/ng /% /% /%
MBT 60% -1 0.050 33 17.437 5 18.902 2 108. 4 106. 8 1.46
60% 2 0. 050 24 17.437 5 18.623 2 106. 8
60% -3 0. 050 79 17.437 5 18.361 7 105. 3
100% -1 0.050 20 29.062 4 31.009 6 106. 7 107. 1 0.96
100% -2 0. 050 02 29.062 4 30.922 4 106. 4
100% -3 0.050 35 29.062 4 31.474 6 108. 3
140% -1 0.050 56 40. 687 4 31.184 0 107.3 109.0 1.36
140% -2 0.050 19 40. 687 4 31.823 3 109. 5
140% 3 0. 050 07 40. 687 4 31.997 7 110. 1
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Fig.3  The chromatograms of specificity
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Tab.3 The results of repeatability for MBT
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*4 MBT skt 4F3K 4(Tab. 4 continued)
Tab.4 The results of MBT in samples

Manufacturers Detectable
Sample  Manufacturers ) ) . Synthetic
Manufacturers Detectable . . involving quantity/
Sample  Manufacturers Synthetic No. of preparation routes
involving quantity/ bulk drug ppm
No. of preparation routes
bulk drug ppm 42 16 B 0.73 1
1 1 A N. D. 1 43 16 B 0.82 1
2 1 A N. D. 1 44 16 B 0.88 1
3 2 B 1.36 1 45 17 D 0.22 1
4 3 C 3.27 1 46 17 D 0.28 1
5 3 C 3.39 1 47 17 D 0.31 1
6 3 C 3.42 1 48 18 H 1.09 2
7 4 B 1.02 1 49 19 D 0.11 1
8 4 D 1.06 1 50 19 D 0.12 1
9 4 B 1.07 1 51 19 D 0.13 1
10 5 A N. D. 1 52 20 C 4.16 1
11 5 A N. D. 1 53 20 C 4.27 1
12 5 A N.D. 1 54 20 C 4.3 1
13 6 B 3.76 1 55 20 C 4.33 1
14 6 E 3.95 1 56 21 B 0.86 1
15 6 B 4.07 1 57 21 B 0.91 1
16 7 B 0.79 1 58 21 B 1.03 1
17 7 B 0.82 1 59 2 F N. D. 1
18 7 B 0.82 1 60 2 F N. D. 1
19 7 B 0.88 1 61 2 F N. D. 1
20 7 B 0.89 1 62 23 F 0.11 1
21 8 A 0.09 1 63 23 F 0.12 1
22 A 0.1 1 64 23 F 0.13 1
23 8 A 0.11 1 65 24 F N. D. 1
24 9 C 3.09 1 66 25 (veference ) I N. D. 2
25 9 C 4.51 1 67 25 reference ) I N.D 2
26 9 C 4.91 1 638 25 (reference ) 1 N. D. 2
27 10 A N. D. 1 69 26 B 0.93 1
28 10 A N.D. 1 70 26 B 1.02 1
29 10 A N. D. 1 71 26 B 1.05 1
30 11 A N. D. 1 72 21 A N.D 1
31 11 A N. D. 1 73 27 A N.D 1
32 11 A N.D. 1 74 27 A N. D. 1
3 12 B L1l 1 75 28 B 0.93 1
34 12 B 1.16 1 76 8 B 106 1
35 12 B 1.19 1 o ] ) ! B -
% 3 c 401 : T/ R AR AR SRR “ N DL 7 AR ARAR 5 B R
- 3 c 5. ” ] BEEE 1] AE IS PERRFI 7-ANCA 558 0 J5URE ; 5 U £ 2.« 6]
) DAMA # U 7E PEFE Al 7-ANCA VN i R
38 13 C 5.23 1 « » L .
Note ; “/ " represents that the enterprise did not provide relevant raw mate-
39 14 / N. D. 1 . . . “« » . .
rials and information; “N. D. ” represents that no detection; synthesis
40 15 F N-D. 1 route 1 ;uses AE active ester and 7-ANCA as starting materials; synthesis
41 15 F N. D. 1

route 2 ;uses DAM.
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