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WE:BH En @ BN T N - 2k = 75 (NDMA) 42 69 S0 &6 & ik  77iE &34 4 Thermo TG - WAMS £.48 %
4 (30 m x 0. 25 mm, 0. 25 pm), 2258, A%k A 1.0 mL/min, A A RA, #AHF DB E A 250 Cihkd Ryt S FEH A
12. 285 psi, & AT 1A A 0. S5min, #HFEH 1. SpL. B FRACFREB TR, LB BNBEX LR NDMA KR EAL 0. 28 ~55. 08 ng/mL
EEASERREME X R REF(R=1.0000,n=9), &M MREA 0. 11 ng/ml, £ FFRA 0.28 ng/mL; 4% E AEMH F LXK
RSD 33T 3. 0% ;T34 mAFwl M F 4 95.05% , RSD %1 3.62% (n=9) 4518 7 FARE MR, T A M, A E S, TH T A
4k NDMA #4%8
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Content Determination of Genotoxic Impurity N - Nitrosodimethylamine in Pharmaceutical

Excipients by Gas Chromatography — Tandem Mass Spectrometry

HAN Yong', PENG Cheng', YANG Fang', WANG Ran?, XUE Wen'
(1. Jining Center for Food and Drug Control, Jining, Shandong, China 272071 2. Institute of Chinese Materia Medica, China Academy of Chinese
Medical Sciences, Beijing, China  100700)
Abstract: Objective To establish a gas chromatography —tandem mass spectrometry (GC —MS/MS) method for the content determina-
tion of N —nitrosodimethylamine (NDMA) in pharmaceutical excipients. Methods The chromatographic column was Thermo TG — WAMS
capillary column (30 mx0.25 mm,0.25 wm) with temperature — programmed, the flow rate was 1.0 mL/min, the carrier gas was
helium, the injection port temperature was 250 °C. Pulse splitless injection technique was adopted, the injection pressure was 12.285
psi,the duration time was of 0.5 min, and the injection volume was 1.5 pl. NDMA was ionized by electron ionization (EI),and de-
tected with multiple — reaction monitoring (MRM) mode. Results The linear range of NDMA was 0.28 —55.08 ng/mL (R*=1.000 0,
n=9), the limit of detection(LOD) was 0.11 ng/mL and the limit of quantitation(LOQ) was 0.28 ng/mL. The RSDs of precision,
stability and repeatability tests were less than 3.0%. The average recovery of NDMA was 95.05% with an RSD of 3.62%
(n=9). Conclusion The method is simple, reproducible and accurate,which can be used for the content determination of NDMA in
pharmaceutical excipients.
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M) ] 700 0 I 48 4 RN A A5CME o Bl A R 2 4 (] Y
H 25 28, B2 2547l i & o 00 24 FH iR i DR o o
2017 45, [ B 24 FH A0 ORE 22 51 25 & A ARk XU TEAG 48
2 R BTV AT R AL RE SR P 0 2 R
BT A AT XU EAG o V - T2 Al 2 — 1 it (NDMA) J&
2A REURY I, A JE =R I BAFI T A ik R M A
J 1T VDA B ORUICR 7 JE R TR 24 B L )
HEAT R ORI A B, KER 43 JsURH 25 K A6t NDMA |,
AT NDMA BEPE B 4G 0 H i 790 T 10 Fhd
B, B2 HRH RS 1 NDMA o B R % JC K 24 4ok o
NDMA H#FFE" -4, 35681 24 HIRH NDMA K51 25
WA HB TR AR 7 Al R 8 I AORE 8 5 R BT
(GC - MS/MS) EHA RS & @ TEMRSE L, At
€ R %O 0 2 TR R NDMA (19 8 i, 8 R
R VRS 2 TR BT .

1 UFES5RH
1.1 {4s§

7000D 7 = T PUAR AT I AL (LSRR A TR
I3 ]) s BS21S AL F R (L R 2 A KA BRA F)D 5
HY -4 ARG (VLA SIS IR ) TD16 - WS 7Y
B0 L G R A S B AR T R A BR AR ) s MX - S Y
ATETR A (R JE 24 L3RR < b > A RAF) .
1.2 X%

NDMA Xif fi fit (o [ 2 it 245 R e BT 9 56, 5
510166 -201902, &K 97. 8% ) ; — & W e (feBk %%, I
EBRL T AEAGBH R A PR ) 5 288K (BT o, 56
Merck & Co. Inc. /A7) ; I (AR, R Y &G 41k
T s R AT DL 1(F P, L - HPC S IR
AL YR, HPMC R £F4EZ ,CMC - Na IHR
FFERYEN, PVP K30 A R4k K30) 5 7K AT .

2 HESER
2.1 REEH
2.1.1 ®BEAH

RN Thermo TG - WAMS BAEH:(30m x 0. 25mm,
0.25 pwm) ; B2)57 FHil R G AN 40 C, F-FF 0. 5 min,
L 20 °C /min Y FTFZE 200 °C, FLL 60 °C /min Y3
RIFE 240 °C AEFFE 5 ming 270 20 % 1. OmL/min;
HERE IR E : 250 °C 5 R4 i & : 3. 0 mL/min, ki
AP AERE  FERETE J7 1 12. 285 psi, FFZEH}A] 0. 5 min;
PR 1.5 L
2.1.2 B4

B4 O L B IO R E TR (ED B
BIBETR N 70 eV, B FURIEL B R 300 °C, T % Hi 4k
J& R 250 °C 3 IEFILER B E] N 4. 5 min; RN 2 0]
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Tab.1 Basic information of 10 pharmaceutical excipients

Iz i w5

FHOL T2 R ARAA A ) E2REH 1903165200622
ki 1909165200524
L- HPC 190814
HPMC 171201
CMC - Na 190925
PVP K30 1908225191118
BT S 190530
B 190220
HEYSE 1808065190326
b FU ) 2 R A RN 3] EREH 200320
L - HPC 181230
HPMC 190925
CMC - Na 180127
PVP K30 1804155190526
B3 200512
48 180913
+ R AE A 1809255200507
LEEE &3 200122
Wy 5 2 R AT 8] 2RI 200418
ikt 1912263200311
L - HPC 181012
HPMC 191216
CMC - Na 180815
LTS 1906235200705
EEE 200518
MR AR E) L-HPC 191114
HPMC 200110
CMC - Na 181230
HUT G R TARATRAE) 48 200425
Hby R 2 R A RN 3 3B 191204
+ R A AR 1812105190515

WA (MRM) s NDMA [REES T far He (m/ 2)74. 1,58
WET m/z44. 1(CE5V) @B T m/z 42. 1(CE18V),
2.2 AEHE

B NDMA X B 5 14. 08 mg, K & FRE , in — & b
VA, RIS IRy 275. 40 ng/mL AN IE S VAR B
B0, 5 g AFHFRE, B 25 mL B0 EEMK 10 mL,
WIE, P25, PR % A — & H ¢ 10 mL, %35 30 min,
8 000 r/min &0 10 min, ;L " H 4 )2, 4 0. 22 pm
FRFL U PR Ao, I 0 L, B AIE 3X & V5 W o B HPMLC
B BAPERE A 0.5 o, KR ARE , R4t Vs v ol o
J5 43 9l il 26 HPMC. FH 1 Ko BF 4 % B 9 o A — S H
fe RS I
2.3 FHiEFER

LR K B 2.2 TN HPMC BH 1 A BH 1 o) B
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2.0 2.0 2.0 2.0
1.5 1.5 1 1.5 1.5
1.0 1.0 ,\ 1.0 1.0 _A 1
0.5 0.5 [N 0.5 0.5 A
0 A = 1(/min 0 == — == min 0 — ————————— { /min I A—‘-t/min
4.74.84.9505.1525.35.45.5 4.74.84.9505.1525.35.45.5 4.74.84.9505.1525.35.45.5 4.74.84.9505.1525.35.45.5
A B C D
1. NDMA
A EOIRER B E&EER  C HPMC MIEATRRSRZER D, HPMC Fa P af B8 5a ik
B1 BEBEFRE
1. NDMA

A. Blank solvent B. Reference solution C. HPMC negative reference solution D.HPMC positive reference solution

Fig. 1 Total ion chromatograms

B VA TR S O BRI (S e ) X BE R T A
Fie 2.1 UR IR A AR A , il sk A3 B TE DL 1,
GERAYBSEE KT 1.5, HPMC BFIME ) BE S8 5 R0 25 1 %
FRVES V€235 v, 75 X6F Bt A VO[] £ B8 s ) Ak T T4t
W R LT B R AT

LR R 43 B O B RBOE L 4 9 1y,
= ST e B RS, RIS BT A vk B 43 ) R 0. 22, 0. 28,
0.55,1.10,2.75,5.51,11.02,22.03,55. 08 ng/mL [
Z B RS, T 2. 1 TR (% A 4 R RE DN E , LA
NDMA Jfi ¢ 5 ( X, ng/mL) A AR bR & H AL Y) A\
AR TN ENT, 5 NDMA [F)9 572 Y=1702. 6135X —
6.016 6(R>=1.000 0, n=9) .45 % % W , NDMA J&
SR JEAE 0.28 ~ 55. 08 ng/ mL 78 [ N 55 0 1 AL P
KRR

G PR 5 g e BR % 2% L 2.2 T NDMA X B8
VS VR i, I S e AR R, 4 2. 1 U IR IR AR R A
D5E , MEMELE (S/ N)10: 1 J2 3+ 1 3l s BRI AG:
T RR o 25 AR A 0. 11ng/mL, Ew B A 0. 28 ng/mL
(RSD=3.76% ,n=6),

28 R - B 2. 2 T 6] R et v v e, i S
Tt H5] RS FBEIG 19 NDMA X B S AW (2. 75 mg/mL),
Fie 2.1 TN s S5 SR AE 6 IR, D SR I TR
45 % NDMA WAL RSD N 1.86% (n=6), & HI{X

AAE R R AT

FeoE M5 B HPMC FHPEAE & (JiE5 4 171201)
WEWGE i, 30 T TR 0,1,2,4,6,8,10 h %
2.1 TR o A R SRR I I S0 TR L 45 2R NDMA
WETRI ARG RSD 2 2. 02% (n=7) , 2 B s TR (e %
TR CE 10 h NEEATE .

PRI B HPMC FHAERE & (L5 171201)
VG T, 3 6 4% 2. 1 IR gk SRR R e
U TR o 45 S NDMA W& T ALY RSD R 2.52% (n=6),
KWL REE MR

JIEE [ 53 56 . B HPMC PHAERE S 0.5 g(3tt 52k
171201), 3t 9 3, B 25 mL 8.0 48, 20 BI0KS 5 A
2.2 TR R A VS OB iR %8 11,02 ng/mL)O. 5,
1.0,1.5 mL, 4% 3 {7, 4% 2. 2 T F 5 il A Al i v
Fi2 2.1 TN O3 S ERE I 5 30 s e T AL, RS
FEENISCR 25 R 2,

2.4 ¥&H NDMA ZHESENE

I 10 FifikE 40 HEAE S AR (5% 0.5 ), 43 5l 4%
2.2 TUF J7 i il A I A A, TR 2. 1 TR g A
PEREINE , e SR TR, FETT AR A B 1 o 45 R FOKTERS
RIRS T AR EREE UM T e SRR N S S AT 4 R p
K H i NDMA ,HPMC, L - HPC, CMC — Na, PVP K30
BB ALV e NDMA , {H IG5 BB 22K 45 R L3 3,

&2 NDMA MEEBHIKELER (n=9)
Tab.2 Results of the recovery test of NDMA(n =9)
2 () HamaE (pg) A E (pg) Mm% (pg) = 5 (% ) X(%) RSD(% )
0.497 6 1.1480 0.8262 1.8883 89. 60
0.5023 1.158 8 0.8262 1.906 8 90. 53
0.503 4 1.1613 0.8262 1.9280 92. 80
0.499 6 1.1526 1.6524 2.729 4 95.43
0.5032 1.1609 1.6524 2.724 6 94. 63 95.05 3.62
0.5120 1.1812 1.6524 2.7885 97.27
0.501 6 1.1572 2.478 6 3.5912 98. 20
0.498 7 1.1505 2.478 6 3.607 4 99. 12
0.5024 1.1590 2.478 6 3.5838 97.83
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®3 HmEEWNELER(n=2,ng/mL)
Tab.3 Results of content determination of NDMA in the samples

(n =2,ng/mL)
#HAt = NDMA 4%
HPMC 171201 0.03
190925 -
191216 0.02
200110 0.04
CMC - Na 180127 -
181230 -
180815 0.03
190925 0.02
L - HPC 181012 0.02
181230 0.02
190814 0.01
191114 -
PVP K30 180415 0.01
190526 0.02
190822 -
191118 -

E: - kTR G,

Note: —indicates that NDMA is not detected.

3 iFig
3.1 #ilmBERE &

0 [ 5% 2 Mg B3 23 e AT A KA 70 30 [ R bR A 1T
T ) ol 5 A3 A T T, DA BN TR R S BT )
B 1 )RS 822 ,NDMA Wi AR RSD N 3% ~5%
T DA S W e Vs B RSD < 2% o 2) HER R 2 , 5%
FETN s 5 AR 3 AN T R B IR [T R R
115% ~135% 5 1R 25 5K o LA G e s sk, o
FE ISR 29 R 95% , W] A5 B8 o 3) HE R Al e 1 4t 8
IR TE i 5 v A i U e IR v 2R L
Je , B0 B G B 2 UE L, T AR X Al )
W, A A R DRI AN A TS B

TR R Uy ik 0 R v R R
GC — MS/MS B}, 3R Ak AN 23 30 20 A 55 = 8 oo i A
i, NDMA U 5 AR 4R 04 TC T4t , NDMA A6l B 5 7 2 B
S350 0. 22,0. 28 ng/mLo 1% 7 VA HER 0] 5 R AHUE
LI Pk, 18 A OC 24 R o 4 4
3.2 XFHAWMTRERES SRR NDMA

NDMA E P58, 9% [ 08 PEEURE PERLE , NDMA 1
PR R (TDso) N 96. 0 pg/ (kg + d), % T30 fild g
52 Jo FH A o O R B A Sk S S A R SR
S5 TR AT B0, ] PN A= 7 13 43 ek A S A7 A ol
NDMA , #EW; - BB A LA F LA R 1) T 5] AT
T2 2 0T, eh A Ak 3200 5 B 28 A5 1 & 26 A e I vy
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fird JHie 2 1 1 25 FH 7K 0 3) | T 7 [] — A 7 2 A 7 A T

BBE IS ARG, 3 B A8 ST 3 o DA G A 7 Al

IO X Bl NDMA. B985 5 AT XU IPA , T BR 25 PR

IR Y

Lf BPNR 207 AR A A R R

AT E 245 PR NDMA #9735 5
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