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Research progress on toxicity and detection methods of
N-nitrosamines genotoxic impurities”
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Abstract: Genotoxic impurities can lead to structural damage of DNA, DNA mutation or even cancer, which can
greatly damage the health of human. N—-nitrosamines is a category of genotoxic impurities. This article describes
research advances on toxicological study and various detection methods of N—-nitrosamines in various matrix,
such as food, water, tobacco and medicines. Toxicological mechanism, sample pretreatment procedures and
quantitative methods are also discussed. This article can provide references for the detection method development
of N—nitrosamines in medicines.
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PR AT K 0.6~2 ng + L', MY o 5 £ BR AT 34 20~52.4
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AR B 25 43 T BRI 5 R 1 & R, 43 T BRIl 4
A A FEBUR A AE N- S e 21k & 4 i A6 I v
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f) 5 B2 40 B B Al K ) NDPhA Y BNRE - 24 [ i %
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N— VA ARG o >l A i 1
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THE Y N- AR S

SEAENR LR 0 TR v e AR v i AR e kA
SAE AR SR A B, SR R A A, LY
A 4- (LW Al e 58 ) —1- (3 mi g 32 ) —1- T
( NNK )\ N— A FE R B ( NNN ) N— S Al BT A
Bk ( NAT ), N— SEAE FEABR A A ( NAB ) 4 Ffr,

Zhang 253 SR T 43 B KR A€ IR 7 o0k 4 B
T N- Sl B S A0 G A T B B, 4 T A AR
( DSPE ) & — il | it FH | {8718 L B ph | 22 4= i i Ak
BT %, SR RN 0.1% = W i /K 7 0T
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B b AR T E AN B 0o A TR U B, O B 2R R
i RE PR BR . SR FH AR s 4 A U B T R
TEAGHEA TR, 38 A X5 6 A FATRE S B 8T, BE T
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Jo A, W45 il e £ BEAE 0.027~0.094 ng - mL
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Castegnaro 2577 Xt /K 28 MW UEAT T ik, 75
ZRIBIR R TPOINA—E S0 P, DL IR IR f v
AR IR G, T4 I T v 0 T2 AR R
MU T N= AR e — B R . 125 1k LA
R IEAT A3 B, ARG I 25 517 o, S A ) PR
ARE 1 opg - ke HZ T IEBRE R K, HAE R ARG
B, FEBURCRBAIL

Norwood 45 % SR HI UM 3 — PARERIN 7% A2
ST ARG R P e N- AE RS Y. 4
D746 N2 it A 2 R B BCH AR A, I AOR
[ 2 VA UL B [N = T L I 4 2K %
T 1 ng BRI AR S RIAAG I N- AN
WA &40

2018 4 7 H &b 30 st 24 i it N— ST i 2
ZHi (NDMA ) DL JE DUYb 38 i 7] ks i = ST
fil§ 3 = 2. e (NDEA ), SUD$H B0 ) 550 ksl V- S
fiF§ 3L —N- F 3t —4— L T R (NMBA ) i F AT @

TER T K e RO R RSHI T A  A 1 A5 ) A
PR a e JE . DA 2 0 WA R 1 4y 4 K A
R 5 , SR g Xk N— SR e Ak A g W
1 a0 E 9 R 24 W TR RS I
B T HTAR i e s R AKCOE ST TR
gl X BRI AR AT X NDMA 8 NDEA #E1 746
DU, N— S 5 — 7 g 4 At N— SRS R R A6 0
Rl AT 2t — I R S A0 k. PEE R
ARG E P IE R B 7 1R R B A R ) e
R ARLRUD I 5 35 F W RS, O N & ) e A
TERG, S5 Y B IR, 1 N R TR . FDA
FEAERE I 1 R — S T eV R BB ), s i
KAEFLTAN , G BE 5 4 & P X e e et —
SERZNA o FRARAFT & R 24 5 v i 3 STy
A o, (H R L T E ARG R 55, Z KRR IS R
faE e RS2 B, el 2847 w4k
R BRFEET TR, 225 5 b N- SRR & ks
WA 5 RS (A R A o

®1 BEHGEEITEFN N- TREREY RN T %

Tab.1 Detection methods of N—nitrosamines recommended by national drug regulatory authorities

HE ialllE 7)o AL By 125 FE T REUE
(country ) ( compound ) ( pretreatment method ) ( quantitative method ) ('sensitivity )
11 ( The People’s NDMA HA i35 /7% ( dissolve in methanol ) GC-MS Sng* ml
Republic of China )™ NDEA (SIN=10)
J[E (USA ) NDMA DMSO i ( dissolve in DMSO ) HS-GC-MS 50 ng - mL"™"
(SIN =10)
S (UsA ) NDMA T S B0, L L R GC-MS/MS 5ng-mL’
NDEA (after dissolving in dichloromethane, (S/IN=10)
centrifuge and filter the supernatant )
F IR 2% (Treland ) NDMA DMSO ¥ ( dissolve in DMSO ) HS-GC-MS 20 ng * mL™!
(SIN=3)
1 (France ) * NDMA S5 A P Sl K i B, L HPLC-UV 32ng-ml”
W 1F JE (after dissolving in methanol and (SIN=3)
water, centrifuge and filter the supernatant )
[ ( Germany ) NDMA B ( dissolve in methanol ) LC-MS/MS 10 ng* mL™!
(SIN=10)

3 BEERE

B KR I N- S A P R
ME TR T 24, M T2 N- WAsMRIb G
Yoot o it e g0 . [ AVDSE TR V- S
TS N- RS BAL S P S AR,
ATl 2 Al 24 AR T TR RS P BRI

FEARIN J5 10 58 s B AR, (HJ2 VDI AL
Yyrbr N- SRR e A5 0 B ARG IATS SR AT AE — BB R A5
5, WIHEAE Y5 N- A AL G W P AR
i, H N- WASRRA S P 00 5 A T Vb 2R 251
KL TR A5, 25 dh PR R R A7 A R M T i
FRRSE PEAIERREE o BT LAANAAT 76 B Ak BRI A P B 2%
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UYL B, AR BRI ZE R . TR, R s B
AR 2 it N— A e IS i DR g M 2 TG 10 3
Z7%  BEA IR AR RUR B, RERS Y ARG
L, S i DT RO, S v RGN S BURE , T PR UE 24 1 o
WA,
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