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(ME] BR:2IRNPEERGMEDEHERGFS-[4-(FAFH)-[1,1"-%X]-2-2£]-1H-1
A (MB-X) ,4"-F & F E-[1,1"-Fk X ]2-R & (AZBC) fn 5-[4"-[ (5-(FAF H)-2-T H-4-F-1H-vk % -1-
)R ]-[1,1-8cK J2-2 -1H-9 %k (LADX ) 3x 3 # & & 2% 3 & M 4 U0 # 5 BOR A8 & 35 - & 3% (UPLC-
MS/MS) = & I F AT i th 4 0l 7 %, 3% : ACQUITY UPLC HSS T3 (100 mm x 2.1 mm, 1.8 um) & % 4% ;
0.1% B AKVER A R4 A,0.1% W Bty W BRI A M 50 40 B, B R s 3% H 0.35 mL-min ™', A8 %
SOC; XRAARAEMNFEE FREAPCH) E/ A B FHAH, % R W M0 (MRM) # X 3t 3 f & F % M 2 i B A it
TEREAN, HR:3MEREO0.5~100 ng-mL ™" 55 B 4 &£ H aﬁ%%%ﬁ%%;%wﬂ&ﬁ%m 0.05,0.03,
0.02ng-mL ", B R4 5% 0.15,0.11,0.08 ng-mL "' ;3 F % i £ & Il o0 38 JF 825 o MK 4 (85 3 AN IR JE 8
A E R E(n=3)EE K 94.5% ~103.5% , 48 3 o Efk 2 (RSD) <3.88% ; & @ 70 3H 7 B 25 o (R . o,
B3AMNKRENFEERE(n=3)%E K 93.8% ~100.9% ,RSD <4.25% , & ZH AR Ewm . TR K
BOTRATMER N DEERAGmEDERRER AT 3 HEAXEEHFEL I, 0 R NP E G0 HE 48 i
EERRERA L,

[XEBiIR] ENDEQDEH;SALEFAFEL ;LN E; # 5 BRK A€ -5 5K g

[FESZES] R27.1 [ XEiFREE] A [XE4HS] 1003 -3734(2023)07 -0742 - 05

Determination of three azides genotoxic impurities in irbesartan and losartan
potassium active pharmaceutical ingredients by UPLC-MS/MS

HUANG Hai-wei, YUAN Song,ZHANG Long-hao,HE Lan,ZHANG Qing-sheng
(Key Labboratory for Quality Research and Evaluation of Chemical Drugs of NMPA, National Institute for
Food and Drug Conirol, Beijing 102629, China)

[ Abstract] Objective: To eatablish a UPLC-MS/MS method for determination of three azide-type genotoxics,
5-(4'-(azidomethyl)-[ 1,1’-biphenyl ] -2-yl) -1 H-tetrazole ( MB-X) , 4'-( azidomethyl)-[ 1,1’-bihenyl ]-2-carbonitrile
(AZBC), and 5-(4'-( (5-azido-2-butyl-4-chloro-1H-imidazol-1-yl ) methyl )-[ 1, 1’-biphenyl ]-2-yl ) -1 H-tetrazole
(LADX), in active pharmaceutical ingredients (API) of irbesartan and losartan potassium. Methods: The separation
was performed on a ACQUITY UPLC HSS T3 column(100 mm x2.1 mm,1.8 pwm) with the mobile phases consisting
of 0.1% formic acid aqueous solution( mobile phase A)and 0.1% formic acid methanol solution( mobile phase B)
using a gradient elution at a flow rate of 0.35 mL-min~'. The column temperature was set at 50 °C. Multiplereaction
monitoring (MRM) was performed on a triple quadripole mass spectrometer equipped with a APCI source in positive/
negative mode. Results: the calibration curve was linear for three compounds in the range of 0.5 ~100 ng+-mL ",

The recoveries (n =3) in irbesartan of low, middle, high concentration-spiked samples are 94.5% ~103.5% with
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RSD <3.88% . The recoveries(n =3)in losartan potassium of low, middle, high concentration-spiked samples are

93.8% ~100.9% with RSD <4.25% . The limits of detection are 0.05,0.03,0.02 ng-mL™" and the limits of

quantification are 0. 15,0. 11,0. 08 ng-mL ™', respectively. Conclusion: The method is sensitive and accurate,

which is applicable for quantification of three azide-type genotoxic impurities in irbesartan API and losartan potassium

API. The method can provide reference for quality control of irbesartan and losartan potassium.
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BE-2- UL AR ] 5 S B AN BN A i 4 -8 AU k-
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B S-[4-(B R W HE)-[1, V-8 | -2-2% ]-1H-PU
W s VD SEE Y A 7 T2 b SR & B AR A R T
[ TR B 3B A7 T BE Ak 2 Sy AR i S-[47-[ (5-(B AT
BE)-2-T BE-A-GU-VH-BRmME-1-38 ) IR ]-[ 1, 17-HE K ]
2-FE ]-TH-pUm (LADX, Z5 48 WL 1C) |, 3k 28 2% i oy
el B AT 24 VW 52 AR p 3 2 (1CH) M7 vh L /Y
2 R, BV FE M B R A A B RO A
PG J A BE X MB-X Fl AZBC 3X 2 Fh i 75 35 1% 75 Pk
Ze AT R 7 R L 7D 3E 2K 2y
AP AGH N 3% 3 A 2% BT A9 41 12
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A ICH M7 $5 J 2 0, 432500 2 2 4% i ) 8
HAE K BE (TTC) 1.5 pg-d ™' 78)E VD34
H B K 45 25 57 i fy 300 mg /Y% &L T, MB-X, AZBC
FLADX HYSREABRIE N 5 pg-g ', 72 A VD1 4 H
e K45 2557 & 100 mg A9 L T, MB-X, AZBC #lI
LADX fy5% B BREE g 15 ng-g ™' o DR 21k 2% R Y
e 7 BEAR = B R AN L R e, TRORR 83 - B B
P AR B R 5 N 351k e kG 2 g B 20
ARG E @S T UPLC-MS/MS #: [ B il 5 MB-X,
AZBC F1 LADX, 3f h H F & DU v 35 5t 25 Fin s v
TEB DL 24 Y W RN 4R R A R 2 a0 R A A
IZ7 VL T H PR, SR JE DL Vb 3H kL 24 R SR VD 3E A
SR 2 rh S A 2 DR R M e T R A R R R
T

L

1 KHG5EF

MB-X X} B8 5 (#t45 . IRS200801 , 21 fF . 100% ) .
AZBC XF R &y (41t 5 2020-5365, 4 & 97.4% ) |
LADX X F& /i (k5= : IRS210701 , 4fi ¥ . 100% ) ¥4 Hy
WL K 5 25 ey A BR 2 w) 42 43t 5 JE DL b 31 0k
(] K 1, #t5:1018-1807003V; |~ 5 2, it 5
0101020180303 ;) % 3, #it %5 : 80318100502 ) ; 5 ¥
AR ()% 4,41t 5 €5398-18-027, C5398-18-
028, C5398-18-029, €5398-18-030; |~ % 5, #it & .
10100-181003, 10100-181014, 10100-190302, 10100-
181021,10100-190303 , 10100190304 ) ; H! i ( Merck
KgaA /3], LC-MS %) ;7K (Fisher Chemical /A 7], LC-
MS 2% ) ; F i (SIGMA-ALDRICH 23 7], LC-MS 2% ) .
2 (U

ACQUITY CLASS PLUS 8 /& &80 AH 385 A3 ( 56 15
Waters 2 7] ) . Xevo TQ-XS = 5 PU 2 T i 3% 4 I 2%
(26 E Waters 2% #] ) ; XP205DR 0. 01 mg H F K F
(£ E METTLER TOLEDO /A #]) ; XPE26 0. 001 mg
B F KX (2 E METTLER TOLEDO A #])
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1.1 @iE&#HEF @i%H s ACQUITY UPLC HSS T3
(100 mm x2. 1 mm,1.8 pum) ; Lk 0. 1% F R A4 K 55 Uk
YER TR A A LL 0. 1% H R i HY B3 W AR Sk U 3 AH
B, BEYEE (0.0 ~9.0 min, B 50% ~90% ;9.0 ~
12.0 min, B 90% ;12.0 ~12. 1 min, B 90% ~50% ;

12.1 ~16.0 min,B 50% ) ; 3% & 0. 35 mL-min ',
HER N 50 °C, UERE BRI FE R 20 °C L HEAE R 10 ul,
1.2 RigE&EHE RHRKSIEMAZFE T (APCL),
/508 AR, HE LR AR B 150 Loh
i 70 AR B B 1000 L-h ™' BT R R
150 °C , Bty 1 IELEE g 400 °C, B4 HLUE K 3.5 kV
(APCI + ) fi1 3.0 kV(APCI - ) , R&EF KX N L X
W (MRM) #55C , MRM S50 IL3% 1,

% 1 UPLC-MS/MS f§ MRM %%
&Y EEELT N SR A1 ]/ min BB T FET HefLH /Y Tl 1 fE i/ eV
MB-X APCI - 2.20 ~4.00 276.0 192.1° 25 10
165.1 15
AZBC APCI + 4.00 ~5.20 207.1 151.1° 20 30
179.1 15
LADX APCI + 4.80 ~6.00 448.10 207.10* 40 20
405.10 10
a:E BT

2 BAREH
2.1 MEEBABRHE B MB-X Xf B AZBC Xt
B LADX X I8 2% 24 2 mg WG B PR E , 20 & T
20 mL A K-V BE (1 1) 9 il O R 2 20 32
PE5) BN 45 2% I % B A 45
2.2 WiXSEBEREEE BUL VIR 22 20 mg,
K% FRE , BT 20 mL ), i EEZY 10 mL, B
R RS, KR B R Z0 B 450, /R e N
T HE AR A VR S VD B DR 24 2 20 mg, K %
FRAE , BT 20 mL 52 b, ik -FY s (10 1) 3% i O
Wik R 2B, 55 KB EIS mL, & T 50 mL &
M K- EECL: 1) R R = 20, 35, BN &
U 3H AR VA

G %5 A IO 2% o 9 XoF IR i 85 U 100w, BT
[f]— 100 mL &, HIK-FHBE (10 1) 35 W B &2 %)
I BEE) VR MR A X B i 5 0, RG BGE &, H
AK-HVEEE (1 1) 5 W S R ) vk B2 19 249 Oy 0. 25,

0.5,1,2,5,10,20,50,100 ng-mL ™' () & 71| £ 1k 1%
W A3 I HC 10 WL $ERERG DN, 1 5 £ 35 &, DL 4% 4% o
S BRI (X ng-mL™") Dy B AR R, LA 4% 2% 5 % R
i AT AR (V) AT 2 v [l 3, B 15 Ze vk 72 DL 3%
2,45 2% JoT E HL 2 3 L PN 5 R 0 i AR R A A R

R2 AL EIARSY

&Y LM /ng-mL ! 2Pk AH I R E(r)

MB-X 0.28 ~110.20 Y=34.02X -7.24 0.997 7

AZBC 0.28 ~112.98 Y=1712X +132.1 0.999 9

LADX 0.29 ~116.00 Y =98.07X +14. 34 0.999 4
4 LTEMXE

HOK-FIBE(1: 1) Y, “37 300 F 5 ng-ml ™" £k 4
VAR 53 S REAG N, S 5% 5 ng - mL ™A 2R V1Y 4
s v i 141, DL 2, MB-X, AZBC, LADX [ {
i1 43 504 3. 10,4, 85,5. 30 min, 3 >4 it 4 = ] 5¢
G0 B VTR R, 25 1 RN 45 2% o A T G RE

A
3
22— T
1
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5 RNRSEZR

K EC 37 R 0.5 ng-mL ™ B PEV WL, LA
K-HEE(L: 1) BB, o BAEFER I (S/N)
3:1,10: 1 HFAE g & D0 BR Ao i BRI 45 MB-X,
AZBC I LADX B9 BR 43 51 4 0. 05,0. 03 F1 0. 02
' ERBR AR 0.15,0.11 F10.08 ng-mL "',
6 BEEXR

BC“37 TR 1 ong-mL ™ B2 vV W, R REAG I , i
SRR 6 Yk, 1T A4S 24 it MB-X, AZBC H1 LADX I [fif
T RSD 4> 510 4. 11% ,2.62% F1 4. 18% , A8 3
5.0% , 156 WAL ARG 2 B R AT o
7 ElRERXE
7.1 EIGHBERI A BRI R S A
JoXF Rt £ 45 W 100 L, # T [A] — 100 mL & )i 1,
TR R R OT R R R A B AL R 2,10,
10 mL, 43 51 # F 100 mL & i, B EE#G R 2 %)
JE L FES], S I U B 299 2,10,20 ng-mL ™Y A1
it W o B D1 Vb 30 JFURL 24 (41t %5 1018-1807003V
MB-X &l 1.1 ng-g ™', AZBC 1 LADX ¥Rk # )

ng-mlL "~

£33 Fh A ITRE kR

1) B (2) W B W (3,5 mge ™) B0 T €2

2420 mg, & T 20 mL 5 A, 2 B0k B A LL L fi#
W10 mL R RS KRS B B 20 5250 AE
S B VAV, AN TR B R AT A 3 0, 4 )
HERERTI , 10 5% o ik 1, F2e b ik DA e T AR B 4% 4%
JO ) S I B O BT AR TR B SR LR 2,
7.2 SUMBRERZAEIERILIE R RIS A
JERT FE i A W 1 mL, B F R — 100 mL &,
AK-FEE (1 1) 5 il O 8 28 20 B8, 3 50, R 4% o L
1,10,20 mL, 43 5l & F 100 mL & i o, H K-H Bz
(1 1) R B & 20 B, 4850, 43 AR Ry ok BE 24 28 10,
100,200 ng - mL ™" 4 [ i fiff 45 W o B 7D 3H % 50k
2 (L5 :10100-181021 , LADX % 4 772. 4 pg-g ',
MB-X Fil AZBC A4 ) £ 20 mg, & T 20 mL &
o, 2 R DL A A8 WO BT AR R R L 4R S LK
S mL, T 50 mL SO P, FHK-FEE(L: 1)
T e 2 20 B ¥ 50, A S 3 VS T, B VR B 1 R
AT A 3 0, o3 S R G SR £ i A F A
i i DA T AR T 5 45 4% 0T 0 S ok B 9 43 il 5
[l R, a5 L3 3,

JE DL vb 30 J5 R} 25

ey — - - - - -
1 ng-mL 10 ng-mL 20 ng-mL 1 ng-mL 10 ng-mL 20 ng-mL
MB-X 98.6 +2.77 94.5+1.59 103.8 £3.17 93.8 +3.04 96.1 +4.25 98.7 £3.95
AZBC 100.1 £2.20 98.4 £2.08 96.4 +1.55 97.3 £2.23 100.9 +2.08 94.7 £2.63
LADX 103.1 =3. 88 97.5 £3.69 103.5 2. 11 94.8 £2.09 97.6 +3.59 94.5 £3.57
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e Db 30 50k 245 29 20 mg, K % PR E , B T
20 mL s I EE 10 mL, W& S % AR S K R
BEZ Z0 5 4850, 4F e Db 30 [0k 25 1) {13 & i
W5 U VD SR R 25 2 20 mg, T 20 mL &,
JoK-HBECL: 1) T MR R 202 35 R
5 mL, & T 50 mL &, FZK-HVBE (12 1) R 2 %)
B2 BEA) A A D PR R 24 i 5 s . P
Tl e 2 O Bk S . #e BT IR (A4 A5 R
FERSTI , Fe A o i 4 12 DA UG 1 B o B A 5K v
MB-X,AZBC 1 LADX By &, XI5 N XK 13 #it)e
DUYB SR 0 HUER JORE A7 A I, 25 2R 2 itk e I
PR JEOREZG A I MB-X, Ho 1 HER G TS
g g BRI ; BT A R G U S AR R 2 rp ARG
LADX, H. LADX & A SHEH T 15 pg-g HIFREE

15 I

FEBE PR B IR, 20506 3 AR 4% 5 7E H 155 25
B U5 (ESL) A1 APCI 5 A% i 13, 43 9 480 T 2% %, MB-X
F1 LADX 7£ ESIJE b iAb 5 3 B A w1y, b T
AN TRY S 90 % ) o, 1 5 0, LA 2 6 AV kg i 7500 B ) 7 B
33145 {0 AZBC ¥¢ EST I I JEA T [ ; AZBC 1E
APCI Y5 I 0 b %558 , MB-X F1 AZBC 7£ APCI J§ 1 i
X+ ESIL, 3 o fefb 8 2 )5, UL APCI /E iy 88 7 Ui,
3 /2% JoT ARG T B 4 G R A T A R R B R
KA APCL IR AT — DAL 52 50 . ARYE 3 Al
YRR, L ACQUITY UPLC HSS T3 £ (100 mm x
2.1 mm, 1.8 um) #4773 B LA, MB-X ) 30K, B
PR, AZBC 5 LADX A M A X #2300, 6 B 5 0 °F
IR, IE B ER E L E R AEA, NI KM,
il U W] 43 B9 5 4, LADX 0 5, YT AR W, DA B
1k 3 B XA A G G

SR UL/ IN VS TR0 KON, SR FH I 3l AR B ) 4 L 45 K - R
B (1: 1) fE A, S 00 8P 7 B K A 5 i, (1
JE DL 38 A HEE oh 0 K RO, RLK-HR
(1= D) AR, e DY 38 0 7 58 & W i, b IR
S6 F P s i, 1 P 4 R BROKRG R 1 1 il 45 T D
V3R JORE 24 B At i A R, B DL I T vk A 0 it
M RAE 2 C ~8 CHAMETFE 1T h g, A BK
ZURTOVENT X 53 i V5 O IR 8 R B,
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20 “CHA 10 h, B JCULHEAT i, P I 800 1l 1T
), mORE A B3R B 45 i AE AR T 20 C

g5 LTk AW S L T T e LY S EORE 25
FE VD SR SR 24 v 3 oS 20 206 5 DR g M A B )
f) UPLC-MS/MS 3%, 58 i T A HY J5 ik 2 e .
SEWY TR R R R R RIE, S e LY
TG VD 35 B rp 5 IR B 1 A 00 4G A 2 I R 52
R, R 24 il 1) TR 5 o B TR
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