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Abstract Objective: To establish a stable and reliable gas chromatography — tandem mass spectrometry method
for the determination of N - nitrosodimethylamine (NDMA) in metformin hydrochloride sustained — release tab-

lets, and to optimize extraction conditions by investigating the effects of isopropyl alcohol and thioglycerin on the
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stability of the tested solution. Methods: Separation was achieved on AB — InoWax capillary column (30 m X

0.25 mm x0.25 pm) with polyethylene glycol as the stationary phase. Electron ion ( EI) source and multiple
reaction monitoring (MRM) mode were used. Quantitative determination was performed by both external standard
and internal standard. Results: The addition of thioglycerin could significantly improve the stability of the test so-
lution. NDMA showed good linearity within the concentration range of 0. 25 =50 ng - mL ™' (7 >0.999). The de-
', The av-

erage recoveries (n=9) were 97.3% and 94. 9% while using external standard and internal standard, respective-

tection limit of the method was 0. 1 ng - ¢~ and the quantification limit of the method was 0.2 ng + g

ly. Precision, repeatability and stability were good with RSD less than 8% . Ninety batches of metformin hydro-
chloride sustained release tablets were tested. NDMA content in all detected samples were all less than 30% of the
acceptable limit set by the National Medical Products Administration and FDA. Conclusions: This method shows
satisfactory sensibility, specificity, accuracy, stability and durability, which is suitable for quantitative analysis of
NDMA in metformin hydrochloride sustained — release tablets, providing technical support for the quality and safe-
ty of related products.

Keywords : metformin hydrochloride sustained release tablets; N — nitrosodimethylamine ( NDMA) ; gas chroma-

tography — tandem mass spectrometry ( GC — MS/MS) ; genotoxic impurity ; monothioglycerol
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Fig. 2 Growth multiple of NDMA in test solution under different concentrations of isopropanol
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Fig. 3 Growth multiple of NDMA in test solution under different concentrations of monothioglycerol
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mL™" ERERI N 0.2 ng - mL™", RSD 43 % K
3.4%F05.2% , Ui WA T i R &, gt 5
Tl 2 1 225K
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W, A3 R4 2. 27 IR 1 35 5 T A% R A 4
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RSD 2y 0. 025% , F WX A0 0 A 5 T R AT

2.4.5 HEMWRAE R —HBHE SRS 6 1),
Iy Bk B A 100 ng - mL~' () NDMA Xf B8 5 %5 0
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Tab. 1 Recoveries and relative standard deviations of NDMA in metformin hydrochloride sustained release tablets

A A RS, Ml FHHE
R . RSD/
(original content)/  (added content)/ (measured content )/ (recovery, (mean,
(used methods ) %
(ng-g™") ng (ng-g!) n=3)/% n=9)/%
PIFRZ: (internal standard ) 11.49 4 18.94 93.7 97.3 5.6
8 26. 60 95.2
12 36. 10 103.1
HMREE (external standard ) 4 17.20 91.9 4.9 4.9
8 24.57 2.4
12 33.86 100. 4
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F2 MWAMKET NDMA fillEE
Tab.2 Measured content of NDMA in durability test

M54 ( measured content)/(ng + g~ )

ARG WIRES B A it ERE DR WA HR
(‘used methods) (original (flow rate)/(mL + min~") (inlet temperature ) /°C (initial column temperature ) /°C
condition) 0.8 1.2 195 205 38 42
AR (internal standard ) 26.77 27.03 27.52 26. 82 27.18 26.77 26.76
APFRiE (external standard ) 26. 12 26. 84 26.73 26.93 26.70 26. 46 26.55
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oA Ty %55 90 Ftb ik i 36 R — W OSUIN 2% B
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(0.014 4 pg - g™'), T NDMA HA R ZAMFE
PR R, X T EhR — H UG 7 2K I 1 259
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3 g
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