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Regulatory status and considerations on nitrosamine impurities in human drugs
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[ Abstract]  Nitrosamine-type impurities are a class of compounds with potential genotoxicity. In recent
years, being detected in many drugs, nitrosamine impurities have become the focus of regulatory authorities and
pharmaceutical manufacturers, as well as patients. By reviewing the latest legal guidelines and related literature,
this paper summarizes the research progress in the sources, control, limits, and detection methods of nitrosamine
impurities, then puts forward considerations and prospects, hoping to provide reference for the research and regulation
of drug R&D.
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DNA J P (578 ) 2% o LA BR il Vs 7 ) 50 XURS: )
(ICH M7) v A e 4 51 S BAT 36 i B0 XU 1)
“ X BAF) ( cohort of concern)” Z= 5, BI{H % A A

T35 P 22 ¢ 7 W H (threshold of toxicological con-
cern, TTC) , B¢ It 7] B & T B8 & 19 20 K
& BRI RE BF 9T HLAE ( International Agency for
Research on Cancer, IARC) AT BEURY UL F T
18 MEAEISAL G W, (45 2 A 1 Yo (E i E
XFNREUE) 5> 2A W (O AR T RE BV,
WSS EEYIAT NEBU RIS AT BR | X 52 56 3 M) 2L
FEEUEYE 243 ) 11 A 2B ZEW 8 (X AT REEUE
WSS EEYIN NZEBU RIS AT BR |, X 52 56 3 M) 2L
FEMEIESE AT 20 s O A SEBURPEIESE A L X 52
WS BUEEIEE T4y ) IR 11

£ 1 IARC AR 18 RV Al e 4% ik

75 4 P& IARC 736
1 4-( N-NEAHSE 20 - 1-( 3-MEIESE ) TR 4-( N-nitrosomethylamino ) -1-( 3-pyridyl ) - 1-butanone ( NNK) 1
2 NS Ai 35 B AR N'-nitrosonornicotine ( NNN) 1
3 N-EAE 3 = 2 N-nitrosodiethylamine ( NDEA ) 2A
4 N-SEAi 3 — H e N-nitrosodimethylamine ( NDMA ) 2A
5 N-FH L N- 7 A LIk N-methyl-N-nitrosourea 2A
6 N-F - N Tl 2k N- ML A B UK N-methyl-N’-nitro-N-nitrosoguanidine ( MNNG ) 2A
7 LR EE R N-ethyl-N-nitrosourea 2A
8 - il KL WR IE N-nitrosopiperidine 2B
9 -3 - N-F 5 2, B iz N-nitrosomethylethylamine 2B
10 N-F A3 = 2 % N-nitrosodiethanolamine (NDELA ) 2B
11 N-VEfif He LR N-nitrososarcosine 2B
12 - i 5 B 0 i N-nitrosomethylvinylamine 2B
13 - fif§ L 0k N-nitrosomorpholine (NMOR ) 2B
14 3-( N-IZ A3k H 8 ) T 3-( N-nitrosomethylamino ) propionitrile 2B
15 N-F 3 N- S il 32 PR bt N-methyl-N-nitrosourethane 2B
16 N-VV Al e — E N e N-nitrosodi-n-propylamine ( NDPA ) 2B
17 N-ME A= T M N-nitrosodi-n-butylamine (NDBA ) 2B
18 N-SEAE ML e N-nitrosopyrrolidine (NPYR)) 2B
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R B, B A O A e . FE B I T i T
TR YA A ARG I A 7 A
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Jai (NMPA) S5 P S0 W 45 LG & A iR 46 1, S il e
FEZR JFATARIE I ICH M7 T A B9 A8 2% o ) 45
I EESR B AT B AT LR 2 FF SRk b 4G P 44
Shy e 1 W U Sl B0 SN B A0 TD S 1B ( 45 25741
28 50% 0 bR &R AT R XURS: TT e
KR 50% ) HATAMIETTER AN R 2% BT A AH G Y
TD 5 805 3% TD 5 Bl W 55 AR08 58 3%, WIn] LI &
CLH1 TD,, {H 19 25 F9 A4 & 0 R A RO R AT
#ES, W NDBA I N-MV fif§ J-N-F JE-4-2 5L T 2
(NMBA) (1) AL {5 3R A1 Aoy X 47 HE S35
AR, B EMA WS — R H 18 ng - d™ ' fENIK
A TR A S AR BT ) AL A, 2B s 2 AR
Lhasa S50 PE S USSR 0 B500 7 5 58 1) — 28 I0 i
Wi 2% BT ) TD 5 Bt A T2 M MR B . 3 2 2R
U EMA BT b A B DU 4 7 %) B A 2 00 I A i 28 2
i AT

2 BRI EMA HERE ARSI AR5 Al

AR FR Al/ng-d™!
NDMA 96.0
N-E A3 — 2 26.5
N-P AR 2 B T R 26.5
N-WfEFE = S 26.5
NMBA 96.0
1-H 35 -4- 0 il JE IR R 96.0
N- A3 —1E T T 26.5
N-S A B N-H L i 343
N- I Aif§ 3 -y e 127
N-W A AR e 70 2% 37.0
N 2 — P9 Jie 26.5
-V AE 30K Y T 1 300
-V A R e 1 300
N-W AR E D 2 18
7-W A E-3-( = H)-5,6,7,8-UA[1,2,4] = 37
WE-[4,3-a] HEWR
N-W Al HE-1,2,3,6-DU A MERE 37
N-SI AR 3 25 R bR 8
N-F 3 N7 R SR 2 8
NG il 33k LE e 18
4-(PIEEARFE I ) - 1-(3-MEBESE ) -1- T 100
N-WV i BT VeI T 100
N-VE A PETT 100
N-EAH M 2 VETT 1 300
-V AR 3 — 2R 78 000
N-SIAiE 3 T 25 TIR R 78 000
N-F S fot 1 700
N-J A3 — 2, Tt e 1 900
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Pl o B A e IS 2% Jo 1 IR 8 1 AR A1 L7 S i
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AN AR T R B O AL E RS 2% TS B
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LTL & E 47 PR B A% | B lE 5 W38 1T P i )
Je T — A i B B L 38 R BRUHE — 2B i il R AR
2 Al
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