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Simultaneous determination of 6 kinds of N-nitrosamines genotoxic impurities in losartan potassium raw
material and its formulations by GC-MS/MS

LI Shangying"*, YUE Qingyang"*, ZHANG Yaowen'*, XU Wankui' * (1. Liaoning Institute for Drug Control/
NMPA Key Laboratory for Quality Research and Evaluation of Chemical Drug, Shenyang 110036, China;
2. Liaoning Inspection, Examination and Certification Centre, Shenyang 110036, China)

ABSTRACT OBJECTIVE To establish a method for simultaneous determination of the contents of 6 kinds of N-nitrosamines
genotoxic impurities in losartan potassium raw material and its formulations. METHODS GC-MS/MS was adopted to determine 6
kinds of N-nitrosamines genotoxic impurities in losartan potassium raw material, Losartan potassium tablet, Losartan potassium
capsule and Losartan potassium hydrochlorothiazide tablets, such as N-nitrosodimethylamine (NDMA) , N-nitrosodiethylamine
(NDEA), N-ethyl-N-nitroso-2-propanamine (NEiPA), N-nitrosodiisopropylamine (NDiPA), N-nitrosodipropylamine (NDPA) and
N-nitrosodibutylamine (NDBA). The separation was performed on SHIMADZU SH-L-17Sil MS capillary column by temperature-
programmed GC, with injector temperature of 250 °C, sample size of 1 wL, carrier gas of helium, and carrier flow rate of 1
mL/min. Electron ionization and multiple reaction monitoring (MRM) data acquisition mode were used, with an ion source
temperature of 250 °C and solvent delay time of 3.1 min. RESULTS The separation among NDMA, NDEA, NEiPA, NDiPA,
NDPA, NDBA and adjacent chromatographic peaks was good, and the separation rate was higher than 3.8; the linear ranges of
them were 4.9-486.0, 4.9-488.5, 4.5-451.5, 6.8-683.5, 5.2-525.0 and 5.2-520.0 ng/mL (all »=0.999 8). The limits of quantitation
were 4.86, 4.88, 4.52, 6.84, 5.25 and 5.20 ng/mL; the limits of detection were 0.97, 0.98, 0.90, 1.37, 1.05 and 1.04 ng/mL.
RSDs of repeatability tests were 2.2%-5.6% (n=6) , those of precision tests were 0.5%-1.4% (n=6), and those of stability tests

were 1.5%-3.4% (n=5) , respectively. Average recoveries of

ARSI 1078 A AR TTRIZH (No.2020-MS-073) low- , medium- and high-concentration solution were 83.4%-
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formulations. CONCLUSIONS The method is good in separation effect, highly accurate, sensitive and simple. It can be used in

the determination of the 6 kinds of N-nitrosamines genotoxic impurities.

KEYWORDS GC-MS/MS; losartan potassium; raw material; formulations; N-nitrosamines; genotoxic impurities
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1.1 FEE{UES

ARG IT ) EZALER A - GC2030/TQ8050 7 GC-
MS % ( H 4% Shimadzu /A 7] ) , XP205 # H1 F- K- (3 5
Mettler Toledo 23 7)) , CR22GIT # £5.0>H1( H A< Hitachi 2%
GipE
1.2 FEHRBSAF

SV H 4 R 25 D (At 5 10100-210211, 4 i
99.6% ) W F WL R T2 Mb e A7 BR 23 ) 5 SV $H 89 okt
25 (45 C5398-21-031, 4l & 99.7% ) A VS IHA F (4t
470000029755, #LA% 50 mg) YW [ Wi T AR 25\ A
FRZN w5 SV HHAEP e 2 (LS 32111037, #LA% 50 mg) 4
b mTARIT B 245 e A PR 2N F) 5 SVD A S SR (It
50038019, ML A% 50 mg) 1 [ 32 [ Merck /A 7] ; NDMA
Xif B8 5 (415 LRAC9913, 4l 100% ) 1 [ 5% [ Supelco
/N F) s NDEA X B8 5 (4165 51068-202103, 41 FF 100% ) 1t
B 24 i A AT BE s NELPA X i i (41E5- 27M-
WSX-19-4, 4l [ 100% ) \NDiPA % i i (41t 5 130-DRE-
10-5, 2% 100% ) NDPA X & /ity (41t5 16N-JRT-11-7, 4fi
J# 100%) . NDBA X} # i (41t 45 16N-HWG-03-7, 4fi &
100%) ) Wy A 3% [ Panphy 28 &) ; — & H b (it 5
22085094 , a4l ) W [ 9 [ Fisher 23 /] 3 & & ALah (L5
20210220, 7314l ) W ) [ 24 46 P Ak 22380 A BRS 75 K
Sy Je R AR K o
2 AEEHER
2.1 &M
2.1.1  EE&M

8, 3i% k2 SHIMADZU SH-L-17Sil MS & 41 4 k&
(30 m>X0.25 mm, 0.25 wm) ; #1345 T - LA iR
JE 40 °C 4k 4% 0.5 min J5 , LA 20 °C/min Y 3 F T+ &
200 °C, L) 60 °C/min 1 # I+ %2 250 °C  Z4EFF 3 min;
HERE LR EE A 250 °C; #ERE R 1wl 8 AR, Tik
5 1 mL/min.
2.1.2 ik

B TR b H 125 5 T (electron ionization, EI) , B+
JEIEE SR 250 °C 5 757 HEIR S 8] 4y 3.1 min; SRAERLA Ny
22 J v Wi (multiple reaction monitoring, MRM ) 1 2,
MRM ZH L3 1,
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" mlz CE miz CE miz CE
NDMA 74004410 6.00 74.00—42.00 15.00 74.00—59.00 15.00
NDEA 102.00—85.10 6.00 102.00—56.20 15.00 102.00-29.10 6.00
NEiPA 116.00—99.10 6.00 116.00—44.10 12.00 116.00—43.00 15.00
NDiPA 70.00—42.10 15.00 70.00-55.00 15.00 70.00—44.10 15.00
NDPA 70.00—43.10 6.00 70.00—41.10 15.00 70.00-39.10  27.00
NDBA 84.00—56.10 15.00 84.00—42.10 15.00 84.00—41.00 15.00
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kamat it ro SR gnl)  EER(gml) KR (ngml)

NDMA F=13784x+195L1 10000 4.9~486.0 486 097
NDEA r=10973=31041 09999 4.9~488.5 4.88 0.98
NEiPA I=17357X-22337 09999 4.5~451.5 452 0.90
NDiPA I=441.68X=212.1 0.9998 0.8~683.5 6.84 137
NDPA I=10928X—17947 09999 5.0~5250 5.5 105
NDBA F=11500-10242 09998 3.0~5200 5.0 1.04

M LY~ 3 I, o HAG TN B 5 M5 0 L~ 10 I, 7 Ho
LR 1 R LR S R e R R 5
ng/mL, e fIRATI R 24 1 ng/mL.
2.7  InEEEIY KL

3 VR VD AR R 25(2) (500.0 mg) B S 7D 3 A
VR R SER Fr (2942 T 70481 500.0 mg)
S S VD IR B N AW (Z94E > TS VDI AR 500.0 mg)
F 50 mL B LA, 25 8.80.160 L 1A X IR i
WY, # 2.3 WU Jy ik AT AL S, ARG b e o A
R FE 0 DS R VR (R A b MR B 3 40y ) L, #52.1 " I 8
T R A TN A, TR O o R B (RT3 W A A [l
W G5 LR 3, iR 3 AT AR a vk B DRI TR
B S 27 RE a1 IR Sy 83.4%~103.0% (RSD 4 1.6%~
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7 89.0%~102.4% (RSD H 1.5%~5.2% ,n=3) , 1= Jii 12
e JE B IS0 SR 5 W 1) S 2 IRE [BLISCR A 92.49%~99.9%
(RSD K 1.2%~5.1%, n=3) , 3% B iZ J5 1% 09 7 i &
E2g SO

Fx3 6MN-TREEREESFSERROMERKEERE
ZER(x+s,n=3,%)

h o i
FICRER FCRER FRER

AP EHAQ NDMA §5.1£13 90246 956415
NDEA 869420 927439 968+18

NEiPA 9425 1005452 99,1420

NDiPA 893431 91519 996+5.0

NDPA 1002£19 919+14 970441

NDBA 1002£18 056444 981415

A E H NDMA $34£20 89716 934115
NDEA 89.1429 89015 946+2.1

NEiPA 058442 925452 98,1451

NDiPA 1008£6.0 100136 924419

NDPA 956+16 025447 999+34

NDBA 102845.1 916436 967442

A NDMA 856456 98.6+48 956+24
NDEA 90+19 979420 98.6+45.0

NEiPA 103.0+54 1012£5.1 996+12

NDiPA 1006436 1019419 993439

NDPA 895463 1004437 990430

NDBA 1028418 997443 925418

R R NDMA 85.1£19 §99£25 936446
NDEA 891423 999+41 929+24

NEiPA 084425 1024450 996+45

NDiPA 1029462 100038 987421

NDPA §7.1445 98.1429 963438

NDBA 1013430 997441 96219

2.8 EEMER

HUGRUD AR R 2 DAl i, 442,77 IR 7 VA AL 6
AR 1853 5T £ VR JBE 244 100 ng/mL (9 S, L 6
3, A3 e 2.1 R R S A A I R T SR T AR, O
W FACARRHE T A 1 B it S5 RRW], %
R & B RSD N 2.2%~5.6% (n=6) , 26 1% 7 1 1Y
HAEME R
29 RBEEEZR

K O B ) BT Y A8 V008 o, FH S e i i
T 145 1 A3 I e R B 44 24 A 5 ng/mL 1R A ) R i
Wo Fe“2.17 TR A 2% % S HEFE 6 YK, T SR T A
gL 4% WA TR AL A RSD A 0.5%~1.4%(n=6) ,
WA 2 B R4S
210 BEMER

YU A2 P A A A, A0 S E 2 IR R B 0.2,
4.8, 12 i, 482,17 350 RS A5 (R A TN T S U T

H G5, DL S H e s 0], 6 Fl N- S G eSS 5L 1A
BEPEZL AR &I 12 h NARUE | 45 B3 W T R Y RSD oy
1.5%~3.4%(n=5),
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237 30T A S, 2.1 BT A SR A
FPIE 2 bn it Gk T H B RE i h & A Y B i 45
L TE 2 RV IR R 25 A G VD IR e R VD B
# VDI A G BE R i b 4 R 4G 1 NDMA \NDEA |
NEiPA .NDiPA .NDPA ,NDBA , & B itz 5 7 6 Fj N- ¥
i Ve S R DR e P 2 o o ke B2 34 (R ARSI FR (1 ng/mL)
BRI rr 6 il V- SIS BE DR a4 o B i /N T

0.008 pg/g.
3 it

3.1 7 ENERE

-V P 5 5 PR o e 2 AN (S BRI, [ o -3 A7
FETTERUN e 22 o T 5 32 15 S TS
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BT
3.2 RiG&HFHIERE

AR 5T il £ o R 5 pug/mL AR A E A
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Hi A2 7 ; NDiPA \NDPA \NDBA ] T Hi/» 75 T4 58
FERIN, IR SR T 3R BE R R m/z 70,70 84 4E A HTIA
B o PRl R X Rl R A I R
FHEAT AL, T4 7 e e 1) 7 ) S AR D e MR T
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3.3 HhkmEFHEMNTIA
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EH LI T 2RI 2 (1) 5 W e v g A i
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H 4500 R R T SR R B T 2, ok
iR SER O IV o SR NI RCE O 1 =2k s |
VSRV I P SR e AR B 38D T T AR A, 58
Uvert ULy | IR
3.3.2  ASAALENHRE R RE

2545 3 SCHR[16]7] %1, NDMA . NDEA 7E G /K %5 1
R A DL RIS B S ORI A IR A
SFAL AV A TS A . B A AR SCHR[17], I A i &
S ARAR R FE R 0.1 mol/L , PR SR AN vik BiE 1 48 Ak il
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691.0 ng, & V0 IH 4 H % K F & (maximum daily
dose, MDD) 100 mg/d,, B SA Y HELAR 134 6 it 15 5
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259 MR AR RPN 0] TP 25 57,2017, 28(30)
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