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Abstract: Objective To establish a UPLC-MS/MS analytical method for the determination of seven N-nitrosamines genotoxic
impurities(N-nitroso-dimethylamine, ~ N-nitroso-N-methyl-4-aminobutyric ~ acid, = N-nitroso-diethylamine,  N-nitroso-ethyl-
isoprosylamine, N-nitroso-diisopropylamine, N-nitroso-dipropylamine and N-nitroso-dibutylamine) in olmesartan medoxomil.
Methods The separation was performed on an Agilent poroshell PFP (100 mm X 2.1 mm, 2.7 pm) column with the mobile phase
consisting of 0.1% formic acid aqueous solution (mobile phase A) and methanol (mobile phase B) by gradient elution at a flow rate
of 0.4 mL/min and the column temperature was 40 °C. Multiple reaction monitoring (MRM) was performed on a triple quadripole
mass spectrometer equipped with a APCI source in positive mode to quantitative detection of seven genotoxic impurities. Results
The calibration curve was linear for seven compounds in the range of 1 — 100 ng/mL, » > 0.995. The recoveries (n = 3) of low,
middle, high adding concentrations were 83% — 117%, RSD were 0.8% — 4.1%, average spike recoveries range were 87% —
106%. The limit of detection was 0.02 — 0.19 ng/mL, and the limit of quantification was 0.06 — 0.65 ng/mL. No impurities were
detected in four batches samples. Conclusion The method is sensitive, accurate, which is applicable for quantifications of seven N-
Nitrosamines genotoxic impurities in olmesartan medoxomil. The method can provided a reference for the control of nitrosaminies
impurities in olmesartan medoxomil.
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P25 vb 3 iR (olmesartan medoxomil) & H 7 18
WAL 7K A g BRLSE 0 11, J 28 30 0k 32 56 1tk oL IR f 7 R
7k R (AnglD 5 M8 1 45 WL Ang1 52 4 1 45 & i FH
W7 AngIIUS 45 I 457 A, AT 7= 2B B i e /R . 3
£ VD B8 i H A Sankyo #1132 [# Forest Laboratories
L [F B, 2002 4F 5 H 248 3 [ A 5 24 e B
J53 (FDA) it i#E DA TS i 44 Benicar™ 78 3€ & L 77,
2005 FEAL#EHE o B3 Pb 3H R X A R RE FE )
I 58 38 A AR A 097 R0 AR Ik D % S5 A RO B
J5 T B A B R A, 7E B AT 7k ST 20 T B
AR T R R — 2R R 24 I B I

N-WIHEA AP E A R (R )=N-N=0, H
R, MR, Ak o 77 48 . N-TE RS I 810 &9 B4
RS EAG Bom R, FLIR D7 5% B R ) N- TR e 2R AL
SR R KBS K™ 2017 SR 5 A 4R K A
(BT B b, A 16 AN IR 197 8% 1Y) N-E M i 25 4k
EUREHN N 2 KBUEYS, Forh N-TEAH R N-
WY IE — 23 N 2A BBUE Y . BV R
SR AR LA DU e Th R R A, R 24 1 B Bk
% 28 v {5 2 A B0 RS IR £ S5 A S v K
A RO A T R R R 386 AT RE SN N-
Vi e A 5 R 3 M AR o, R N 87 . B3
VOIS K 24, 7 G L 7 2 IR B v A
AT HIE FUAN R 1], JES DR B 14 A 0T 7E MR A4 B T B T
SR R AR, BUMRE R R FE YR
PR B A, AT RS 7 v R A& JE v
e B E R

20184E 7 H&ES, 2/ E K W25 i I B AL K
7R Tk R AR LR (ARB)Y K49 N-TE
it e 24 2 Joi 3 P A 7 5 vk (LI B Tk DA R ST iR
B i 2 [F I RERT I 1~ 3 AN V- A 2R 2R R
TGV A2 B SE VD I I T 22 b N- VA i 28 24k Joi [ B
BT oR o Rk, AHIF 2 300K B i RO AH €33 -
B B J 1 (UPLC-MS/MS) & 57 B 36 vb 1H i o N- T
fit§ 3 — F % (NDMA) \N-3F fit§ 3% — 2 % (NDEA) \ V-
WA 3 IE A % (NDPA) . N- 0 A4 3 — T
Jle (NDBA)  N-VIV. fif§ % £, 3% 57 P 2 [l (NEiPA) \ N-TE
fil 3 — 57 TR Jld (NDiPA) AT N- 0 i 2% -4- 3 -4- 51 5
TR (NMBA) 3L 7 A N- Al Ji& 258 2% Jo 1 5 75 v
S B3 Vb S T AR 35 R B A D R A R A
PR AR o

1 #8
1.1 &S

Agilent]1290 Infinity II -6470QQQ & Jii B¢ HI

1 C3 B Agilent A #] ), it A KA R AL 2% & 1
V5 (APCD DA J MassHunter 24 4b FE R 45 ; XPE26
F K °F (0.001 mg, i - Mettler Toledo A ] ) ;
XP205DR H,F K (0.01 mg, }i 1= Mettler Toledo 2
] s Milli-Q 8 4l KA (3£ [E Millipore A 7))

1.2 iK%

NDMA i & (it 5 510166-201902 , 5 5 5 %
97.8%, " [H £ &t 24 &b A o€ B 7T BE ) , NDEA % ff
i (A5 510168-201902, J5 5 5 £ 99.7% , 1 [ & &
25 A E W BE) , NMBA X 18 5 (FIk 5 15-KPA-33,
Ji & 43 $ 100%, Tre 24 &) ) , NEiPA Xf & & (it 5
34358XM, Jii & K £ 100 pg/mL, Bepure 2 &) ,
NDiPA X} f# § (it 5 LN40778, i 2 73 $1 98%, J&K
2], NDPA it B i (Jik 5 2-JES-152-1, Jii & 4 %4
100%, Trc 24 &) , NDBA X} f& 5 (HIb 5 G135577, i
& 7 # 99.4%, Dr. Ehrenstorfor GmbH 2 #] ) ; H
fi2 (5 i 2% « Fisher Scientific 24 &) ; B R (i 3% 2%
Merck 2 &) 5 B 3 v 31 g J5 k) 25 (it 5 AMO18-
0504, AM0180505. AM0180506. AM0180507, -t 5%
8 TG R 2 I A IR A R R D
2 FES5%R
21 BIEEH

UPLC 3% : R H Agilent poroshell PFP(100 mm X
2.1 mm, 2.7 pm) AT, IR & 28 SRR A 2 TR 42
Agilent Poroshell 120 EC-C (50 mm X 4.6 mm,2.7 pm)
i s BL0.1% AR KIS N T AH A, FBE A iR
S B, 8 5 P B - 0.0~1.5 min, 10%B; 1.5~3.0 min,
10%~30%B;3.0~5.0 min, 30%~50%B;5.0~7.0 min,
50% ~55%B; 7.0~9.0 min, 55%~95%B; 9.0 ~
10.0 min, 95%B; 10.0~10.1 min, 95%~10%B;
10.1~12.0 min, 10%B. #&F i & 0.4 mL/min, F: 7
40 °C, M2 pL.

JR i« K KA 2 8 T U (APCD , AL J&
I ZEWN TSR BE 250 °C, T B AR L
& 4 L/min, & S JE 77 241.325 kPa, #% < if &%
350 °C, HL B LR 1 500 V, B4 L 6 pA. £ 2
JE 1 CMRMD #5255 0 B (8] 0~7.85 mine o Ath
S SHMNE L.

22 RE&ESHIKGBRIECH

221 AR B H (D K % AR EL
NDMA X} & 5 9.741 mg.NDEA XJ & 5 10.95 mg.
NDiPA Xt & i 10.391 mg.NDPA % f# i 10.049 mg.
NDBA X5 10.133 mg FINMBA X} 50.996 mg, 73
B 100 mL &, FH FR B2V O F R R 20 B, 1%
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Table 1 MRM acquisition parameters for seven impurities

S BEE ¥/ FHET/ Y S 1 £ 4]
(m/z) (m/z) /v EAY
NDMA 75.1 58.0 90 10
43.1° 90 16
117.1° 75 2
NMBA 147.1 87.1 75 10
442 75 14
NEiPA 117.1 75.0° 70 6
47.1 70 14
NDEA 103.1 75.1° 70 7
47.1 70 13
NDiPA 131.1 89.17 70 4
47.1 70 12
NDPA 131.2 89.1 80 6
43.1 80 12
NDBA 159.2 57.1° 80 12
41.1 80 21
RS

*- quantitative ion

51, B R DA b 5 2% I X R A % s R L
NEiPA X} i 57 1.0 mL, & 10 mL &4,
PR 2 %0 BE , #2 51 , AF N NEiPA [ 5 R fif 2%
4y 9 K% % & B NDMA . NDEA . NDiPA . NDPA Al
NDBA X [ fit i 5 ¥ 0.5 mL .NMBA F1 NEiPA %} lt#
fn il % 5.0 mL, B[] — 50 mL &), B R RR R
BN BT AR v F T IR VR A i A . (2D
i 2 B AR O B VR A 469 1.0,2.041.0.2.0 mL,
43 5E 100.100.20.20 mL &)+, FH I EER R 2 %0
RELT, I BCRE 1 mL H 43512975 10.20.50. 100 ng TR A

A

o R AR R 2 100 ng/m L (PR RIEAIAR 1,04
2.0.5.0 mL, 4375 & 100 mL &, ] R EERR 2 %10,
FEED, M RCRE 1 mL A 3205 1.2.5 ng PITRAXTHE A
o LL1.2.5.10.20.50.100 ng/mL VA TR AE A 1R & 2k
P T B VAT

222 HEIEVAE R EC ] IR SE YD I R JEORL 24
21100 mg, K Z A, B 5 mL £, i s &,
VAR, R =R S R 22, 57
5], E045,

2.3 T LAERR A Z AN E ML 51

231 LEMESE BUFEEL20 ng/mL R A 445
HEOA R 2 pLVE N BT AY, 217 0N 3l 26 1 R
Ay HERE L g (B 1D . 78 BT 5L I i Al
Jo S AT 5 7 A 0 A i 2 2k Jo 1 O BRI 1] 43 il Oy
1.30.2.04.3.48.4.59.5.45.5.69.7.33 min, 7 > 4% Jii
52473 B . BT NMBA TELEN [ 5 A6 44, (i
A7 7F 5 U , 52 B T I & R AR AT T . =
I 9 A 0 T T

232 AMERRFEH 5 alH22.170F & AR
R VR A 2 M T R AR 2 L TN i St
1700 5 5 DAJTE B P B AL BR (X0 5 6 THT R D 0 A
PR (YDBHTEME NS, MR 2. 45 R BoR &4 mEH
StV ] P e B AE B R P ZRPE R R
233 WM TFRSE&E R B2.2.170 F 6 &
M2 o B RS i &, R R MR, B R
B 2% J5 U T A5 W LU CSYND 240 10 B 1 s B9k T A Ry
€ it B (LOQ) » S/N 29 9 3 B 119 3R B AE Jv A& Wl
R (LOD), % 247 [ LOD A LOQ &5 ' W% 2.

234 HFERSEEMBEEN 221700 F H &
191 ng/mL 7R & 42 PR BE S VA, 4% B2 17 IR
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Fig. 1 Extracted ion chromatograms of methanol (A) and mixed reference solution (B)
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Table 2 Regression equatuins and correlation coefficients, determination limit and detection limit of seven impurities

EE S EEW R E: r LOD/(ng'mL™") LOQ/(ng'mL™")
NDMA Y=3507.1 X+629.4 0.999 8 0.19 0.65
NMBA Y=1767.8 X+49.1 0.999 9 0.15 0.51
NDEA Y=1026.0 X—788.2 0.999 5 0.08 0.27
NEiPA Y=4 388.3 X—3704.7 0.999 9 0.09 0.30
NDiPA Y=3741.2 X—3988.8 0.999 6 0.02 0.06
NDPA Y=3 847.8 X—3390.9 0.999 7 0.04 0.12
NDBA Y=3370.9 X—2242.6 0.999 8 0.14 0.42

O 2% 1 SRR 6 UK, T 5 A5 9% 4% 5T 0 T AR 1+
Xof b HE i 22 (RSD)H 73 71 4 2.84%-2.03%+ 3.83%
1.33%-3.50%+2.69%- 3.03%, 45 - 3 B HE FF K 25 &
R4t

B[R] — i i BROS5E Vb 4E g R R 25 (it S
AMO180504) , #%“2.2.27 Wi T J7 15~ FAT il £ 6 4 it ik
AV VR F BR 2.1 T i A AR HEAR AN, % 24
BIRKE H o PRI — 201 B8 3 b 35 I SRk 24 (it
5 AMO0180504) #] 200 mg, & 2 mL & i+ ,
F“2.2.17 350 T 1] 45 19 10 ng/mL i & 2% PE 5 B8 0 7%
WHMBEIHMBEREZE, A, FATH & 6 10, 1%
FRE2.17 T (3 2% A g RER I , v R4S & 2 o e T
A ) RSD 18 43 51l N 1.62%- 3.33%- 1.00%- 0.80% -+
1.11%- 1.46%- 2.16%. £ B 7k B A R 41 =
=R
2.3.5 INREEICERRES R B FRECE — ik R
2 Vb g 7R 25 (k5 AM0180504) 9 43, B 473 £
100 mg, B 5 mL &, K% I “2.2.17 T | il %
171,10 100 ng/mL F¥ 7R £ 28 14 X6F HE 5 975 V0I5 i O
R R R AR R 3N IR AU R % 3
B, 217 TR Al SR A A, WK 3. SEIR
R R R AT

2.4 HmlE

B 4 1 B VD IS J5URH25 2 100 mg, ¥ Z K€
BSmLEA, B &, 8 AR, R =R
Ja o, T BE R R B 20 B, 38 50, AR Al W Vs i, B
FEPAT RO 2 03 A S R, 42 IR 2,17 0 Rl 5%
A BEREAS I, 42 4 il 2 vk DAV T AR T, 4 ftE B SR
VO IR R R} 24 & 28 o RS HY
3 i

BV IEBRAE K LA, A2 H R h s,
AR BIF 5 32k 4% DA FR RS D R B S 10 min A8V A
S 5 78 B R 1 2% 0T B BE 4474 20 mg/mL (AR
VAR . T A R 2 5, O HAR 95 T
FU R IIX 1 4k Joit o it 3K o AR 7 o R A 30 3K
FIGIN KA B FF A S 77 AR X Be AR i, i A B8
9 P A A 1Kt A TS A Wi P BT 1) 5 TR AN 5 ) it
T AR E PR AT 52

T A N-VAi i 8 2% o A 1 22 e UK, 7E ] A 2
i, NDMA #5606, H 2 A7 1R 58 (10 3 77 2808
NDBA # J5 t U . 7ERG I 5% AF BEZR B B, 15 50 8
TR AT T 5 %%, K ] Agilent InfinityLab Poroshell
120 SB-AQ (3.0 mm X 150 mm, 2.7 um) 1 Agilent
ZORBAX Eclipse Plus C (3.0 mm X 150 mm, 1.8 pm)

F 3 BEDIBEEMEEYER (n=3)

Table 3 Spike recoveries of olmesartan medoxomil (n=3)

e R Z ik g v %
B2 /% RSD/% [T 26 /% RSD/% B2 /% RSD/%
NDMA 90 1.7 85 32 87 2.7 87
NMBA 91 25 111 3.9 117 0.8 106
NDEA 88 1.6 105 32 95 1.4 96
NEiPA 115 1.0 97 2.1 94 3.3 102
NDiPA 91 2.6 102 2.1 94 4.1 96
NDPA 83 28 101 1.0 92 3.4 92
NDBA 91 2.4 99 2.0 95 2.4 95
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I, NDMA $3 A] 3R 45 B 7 U B, H B8 36 b 38 i
1A FINDBA 5642 73 55, ™ B T4 NDBA Bkl , 5%
2% 1% # Agilent poroshell PFP (100 mmX2.1 mm,
2.7 pm) AT R SR, (B SE YD R A
NDBA 2 Ji5 th U, H H W 1] [8] B 2K T 1 min, 74 B
B9 36 Vb SH S X NDBA G (8138, [R] i 5 1% R 4 i
6] 45 72 4 0~7.85 min, 7.85 min J& 35 K LLBE 4
e VA FEE T B3 Y 3H IS 6T B G ()9 Bk . ) AN IE X g
FERREAT T 58, (it AR UK T3 pL i, T
T80 R: , NDMA U 7Y B 2 A48 72, SR O iF Ao i 2R
B AR R B A B E N 2 L

AT IR BT HA , B BE 2 I W CE NDBA H i
WAFAE TP, o HE A R I T PR i sl A
7K GBI\, B 88 1 AR SR R 1) 8 447K, 35 47 72 I+
WY, Z 5 NAETERARE. NERIZTINY
Joi, Aer B AE VR & d% 5 E FE g8 8] N 42 Agilent
Poroshell 120 EC-C (50 mm X 4.6 mm,2.7 pm) {4 %
FE T 2 R 5 B, A KT UG DR B B[R], AT 25 B
H X} NDBA (3.

763 56 i F2E R, NDIiPA A9 8] 0 R Ih &
I8 (20%~50%) , 4 5 WA (418 2 30 AE NDIiPA H I
A AEAE RO T4, #) T NDiPA /9 HL & , 9F Hoi%
T e i A 5 B I () TR B I, B 1 /NI T G
(1) U T AR B N 29 50% . A Sk A B8 35 v 3H iR
TR 2 B, PR A TR e i 2% A
BEAT AL , 8 NDiPA U 55 T H 0 ik B JL 45 43 85, [F]
I, 9 1 R E I e 45 5 A AE R M, BT A A O
HEREA 9 F Bl o

BT DA AR AT, 7 AR T — e R R I 7
RASE , M AR T A I 75 92 1) R B RE , Do i o B SE
b $E T r i R 2 4 2 T 4 ) B RE PR 25K, 4 kK
Al VA VR R VR B 22 20 mg/mL , = R FEE 1) B3 /b 3H i 3k
N R 00T e PR R A B Qe 5 IR, N,
A BR 75 BN 7R BT AL 3 7 kAT i — 2P Ak .

B AR AH APCLR , & &S 7 BV
TH G Ji R} 24 7 b A e 8 2 ol 4D R s O A
- BRI vk, T RBE S EEY
5, T Dy BR SR VD 3H i JEUR) 24 1) BT A R L 2
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