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WE BM: i —MRgFERE RAAMER - R A (GC - MS) A, Ml ZALER #k B Z 40 RAHF a9 2
BAELRN- BAA = Fh(NDMA) 5 N - a5 = 2 (NDEA) . Ai%: %8 Thermo TG - WAXMS &, 4%
(30 m x0.25 mm,0.25 pum) ;422 7 40 CHR#F 1 min, A 25 C - min "' F+ £ 240 °C 42 min; #AE 28 E A
220 C;HAA SR, Rk A 1.OmL - min~', RSB FRAELR; L FREAHT0eV; B FRIBEA
280 C ;455X B /E 4 240 C; b5 A 1 pl, L5 NDMA #9464 0.64 ng - mL™' £ 4 ~16 ng - mL ™' 58
B NS ERE R EZRIFERME AL FBL A% r 5 0.999 3, NDEA ¢44m R4 0.176 ng - mL™' £ 1.1 ~
4.4 ng - mL™EE R EARE R 2 RAFE LML Z ABE R K r 4 0.999 6, BERIKF F 4 P 3 KAk h NDMA
5 NDEA, Z5i8.iZk 1R, & B0k, ST oA A TAUBR B 240 F 69 L B &2t NDMA 5 NDEA #9)% ,
K AN E I - ik R G AR LGN - BAEA T RN - BAE R = T BB AR
hES %S R917 ERARIRED: A XEHS. 0254 —1793(2024)03 — 0462 - 06
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Determination of genotoxic impurities N — nitrosodimethylamine
and N - nitrosodiethylamine in chondroitin sulfate sodium
raw materials by liquid — liquid extraction/GC — MS

ZAN Yan —nan'**, SHANG Shao - hua®, CHEN Ning®, DING Yi — mei'*”

(1. Shool of Pharmacy, Nanjing University of Technology, Nanjing 211816, China; 2. Jiangsu Pharmaceutical Research Institute Co.,Ltd.,
Drug Testing and Packaging Materials Research Center, Nanjing 210009, China)

Abstract Objective: To establish a liquid — liquid extraction method for the determination of genotoxic impuri-
ties N — nitrosodimethylamine (NDMA ) and N — nitrosodiethylamine (NDEA ) in chondroitin sulfate sodium by gas
chromatography — mass spectrometry ( GC — MS). Methods: The chromatographic column was Thermo TG
WAXMS (30 m x 0.25 mm,0.25 wm). The column temperature was maintained at 40 °C for 1 min, increased
to 240 °C at 25 °C - min~' and maintained for 2 min. The inlet temperature was 220 °C. The carrier gas was
high — purity helium, and the flow rate was 1.0 mL + min ~'. The ion source of mass spectrometry was El source.
The electron energy was 70 eV. The ion source temperature was 280 °C and the transmission line temperature was

240 °C. Injection volume was 1 pL. Results; The LOD of NDMA was 0.64 ng - mL~'. Experiment showed
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a good linear relationship between peak area and concentration in the range of 4 — 16 ng - mL ™', and the correla-

tion r was 0. 999 3. The LOD of NDEA was 0. 176 ng + mL ' with a good linear relationship between peak area

and concentration within the range of 1.1 —4.4 ng » mL™".

The correlation r was 0. 999 6. NDMA and NDEA

were not detected in chondroitin sulfate sodium. Conclusion: The method is simple, specific and can be used to

determine the genotoxic impurities NDMA and NDEA in chondroitin sulfate sodium.

Keywords: gas chromatography — mass spectrometry; liquid — liquid extraction; genotoxic impurities; N — ni-

trosodimethylamine ; N — nitrosodimethylamine ; chondroitin sulfate sodium

N - W fif £ — B % ( N - nitrosodimethylamine,
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Fig.2 Specificity experiments of NDMA and NDEA
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S BE 2 ) A R O C I B & NDMA 4 .6.8 12,
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Tab.1 Recovery test results of NDMA
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ng ng % recovery) /%
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16.00 14.33 89.5
16. 00 14. 88 93.0
32.00 27.93 87.3
32.00 27. 81 86.9
32.00 28.19 88. 1
64. 00 56.05 87.6
64. 00 55.88 87.3
64. 00 55.43 86.6
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&2 NDEA pjEUg XI5 R
Tab.2 Recovery test results of NDEA
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FEH YRR EE K:0.3 g - mL™ BB IR B E ANIE TR
Hidr NDMA R385 8 ng - mL™', & NDME 7%
ik 2.2ng - mL™',
3.2 FERSRAFILL
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Fig.3 Effects of extraction solvent on extraction results
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Fig.4 Effects of vortexing time on extraction results
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