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UPLC-MS/MS EMIEMF M IEh 4 M ERSHESREZR "
HEE RS RE ke NEW L B RS g,k EE

(1. Aestrr B it A HURP RSB 5 B PR AE 5T T BT 50802 LAt 1000895
2. AEHUBURERIBI BB A FRA ], b5t 100076 )

HWE HBY: & 3858084 E 3% - BBk % (UPLC-MS/MS ) ] & ] & 7 Ae b 92 9 4 AL B &b 4
J:3-W A -8Bk AL BR  3-F AR -8—vE ok AR R B8 . 3-F AR -8Bk AR PR L Bs | 3-F A -8Bk AR BE Ao
J7i%: K A Waters ACQUITY UPLC BEH C,4( 100 mm X 2.1 mm, 1.7 pm ) &34 ; VA 0.1% FBRAE IR AR
A A, THEAFRFNAD B #AT R E R BL; Ak 0.2 mLemin™'; KA ESI & F R E5 - FAX, £ 5w B4
KT, ARkt 4 MR R FH L RR 3472 F0 2, GR: R 3-F A -8—vEdkmBt 295, L 3 AR
B A5 R E R FEAE 0.125~500 ng * mL™' S8 B R KM K R RAF; KT 3 3 ARG AR DR (n=3)
A 91.5%~104.2%, RSD 36 B 4 0.15%~4.6%; ¥ F FRFEE A 0.042~1.667 ng-mL™, 2% FIREE A
0.125~5.000 ng - mL™" . # & PIH)RE R R R, Eib: A5k BIERR, SR TE, 27 FF%iE, THTH
ey JE P 4 AN A 4 R 69 R B AG

KBIR: A JBURA G — BRI T A 3E; KR Ak 2R 5 3 A -8Bk AR BE A ; 3-F A —8—Ewikan
BR W B ; 3-F A —8—vEuk sk iR L ES ; 3-F Ak -8k sk ik
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Determination of four genotoxic impurities in
argatroban by UPLC-MS/MS’

GOU Xin-lei', ZHAO Tie—chan®, ZHAO Ting', ZHANG Mei', LIU Wei-li',
GAO Xia', ZHAO Xin—ying', HU Guang—hui'", ZHANG Xiu—ting”

( 1. Beijing Key Laboralory of Organic Materials Testing Technology & Quality Evaluation, Beijing Centre for Physical and Chemical
Analysis, Beijing 100089, China; 2. Beijing Youcare Kechuang Pharmaceutical Technology Co., Ltd., Beijing 10076, China )

Abstract Objective: To establish a UPLC-MS/MS analytical method for the determination of genotoxic
impurities ( 3—methyl-8—quinoline sulfonic acid, 3-methyl-8—methyl quinolinesulfonate, 3-methyl-8—ethyl
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quinolinesulfonate , and 3—methyl-8—quinolinesulphonyl chloride ) in argatroban. Methods: The separation was
performed on a Waters ACQUITY UPLC BEH C,5( 100 mm x 2.1 mm, 1.7 um ) with the mobile phase consisting

of 0.1% formic acid aqueous solution ( mobile phase A ) and acetonitrile ( mobile phase B ) by gradient elution at

a flow rate of 0.2 mL * min™'. Multiple reaction monitoring ( MRM ) was performed on a triple quadrupole mass
spectrometer equipped with a ESI source in the positive mode. Results: Except for 3—methyl-8—quinolinesulphonyl
chloride, the calibration curve was linear for other compounds in the range of 0.125-500 ng - mL™". The recoveries
(n=3) of low, middle and high adding concentrations were 91.5%—104.2% , RSD were 0.15%-4.6%. The limit of
detection was 0.042-1.667 ng * mL™", and the limit of quantification was 0.125-5.000 ng * mL™". No impurities were
detected in the samples.Conclusion: This established method is simple, rapid and reliable, which is applicable for
quantifications of four genotoxic impurities in argatroban.

Keywords: UPLC-MS/MS; argatroban ; genotoxic impurity ; 3—methyl-8—quinolinesulphonyl chloride ; 3—methyl-

8—methyl quinolinesulfonate ; 3—methyl-8—ethyl quinolinesulfonate ; 3—methyl-8—quinoline sulfonic acid

BT o gt BIE S 1 b 28R it 0 A R0, AT 0
5 58 I 56 0% R 2 R EE S, ] T R R i R A
PR AN B PUEEIR T, T 27 A 4 i/ Dk
AR £, HO T 2 S A AT B R A A £
FAE S B sy BE 9 £ 1 2 i $) 3- F 3 -8
W DA P S ( 2% 5T D), 45 RAE T 2 5 bR, 5

(‘)H (l)/
0=5=0 0=8=0
o ool
“ F
Z4BA (impurity A) Z4fB (impurity B)
B1 ZREEHERK

Fig. 1 Structural formulas of genotoxic impurities

R Al U 24 =5 48 3L )R 1 56 A o 24 7 B
i 1SR 0, R IR T 2 TR A B B 2 O
{8 ( threshold of toxicological concern, TTC ) BRI 1.5
g d™ B PR H R m IR 60 mg, PRI,
B BE 25 A B C A1 D IBRIERI N 25 pg g,
SR BEME LI 25 wg g o BUA SCHR A UL KA o
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AT, W IR it 2 288 2% JoT = B (A Ny v R VA
gk (LC) M LC ik R R, 2450
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Acquity H SRR Y ( Waters 22 7] ), XEVO
TQ KX ( Waters 23 A ), BUIE 8K F 4 Masslynx
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2 AEEER
2.1 IS EE R
211 @5 & AR G5 1 Waters ACQUITY
UPLC BEH C,4( 100 mm x 2.1 mm, 1.7 pm ) ; 0.1% H
PR 7K T W R I B AR A, G 8 R T sl A B B
Y i (0~6 min, 10%B — 90%B; 6~8min, 90%B ; 8~
8.5 min, 90%B — 10%B; 8.5~10 min, 10%B ) ; i &
0.2 mL * min™" ;s FEIRL 35 °C ; EREARFH 5 w Lo
2.1.2 BT RIS I 10 (EST) MlE
3R, L E S5 T BAE R
3.0 kV, B FUREIE 150 °C, BiA ISR 350 ¢, i
RV 650 L~ b HEFLAMEE 20 L b, A HUg
JE 5.0 Vo 22500 Wi ( MRM ) #65CAG I, S 72 22
fo 4 2 Bt AT W 0~3.5 min 22 5O W A%
A (mlz 223.8 — m/z 142.0 ), 0~10 min 22 JZ Ij W5 0 24
5 B (mlz 237.9 — milz 142 ) & C(m/z 251.9 — m/z
224.0 ). 2= 5 D (m/z 241.8 — m/z 115.0 ), HA 52562
LR 1,
*1 ERESHEERORIGEG
Tab.1 MS/MS acquisition parameters for

genotoxic impurities

S BEET FET HefLHEE Al RREE
. A }\ (parent ion ) ( product ion ) ( cone ( collision
( impurity )

mlz mlz voltage )/V energy ) /V

A 223.8 142.0%/206.0 28 28/20

B 237.9 142.0*/206.0 24 28/20

C 251.9 224.0%/206.0 16 25/18

D 241.8 115.0%/142.0 20 40/25

1 (note ): FHIN * fLEE H T (The * in the table 1 represent

quantitative ion )

2.2 WL

221 TR K5 REERH] (50 £ 50 ) IRA
222 ZEPUNRIAW BT 245 D FE S KAEIR R
KA 0T AL PRI AS SEI 2% T D 1% o R 4% 0T A
PR, 22 D I IE AR B AN G, R s
F)Z= 5T D, B I A R PR, B2 T A~C
K29 10 mg, KB FRE , 00 E 10 mL BT, 240 A
T, 2 B FIAR IR C I M, Yk B 2 %)
FE L FEA), B 1 mL TP 4% 2975 1.0 mg 1Y 2% B4 IR
. B RS HUAS A= O B AR AW 0.1 mL, B
[l — 10 mL &I, RGBS R Z 205, #2250, 40
CHUE 8 h, Hil B AE 1 mL & 44220 10 pg
P2 PR AV . FEEBIZR TR G 0.25 mL

F 10 mL S, AR IR RE R 218, $25), RIS
1 mL &4 A~C 325 250 ng BT, RIS,
223 HEAIAR BTNl BERORE 252 100 me,
FEEFRE B 10 mL s A RERIZ) 10 mL 751,
MR ZEZI R 425), IS4 1 mL sp & BT gh B2y
100 mg VAR KHZES T 40 CHlCE 8 h, BI15,
23 LEMERE

FE R S B S RS 25T, 240 A~C IR
BB E] 3 0 K 1.32,3.85.4.31 min, 3 35k K 1k 24
JRSE AR I A 25 AR RS R i i
Z N HR VR 25 A= T A A T T (1B 2),

100 Z&JA (impurity A)
50 k
0 T = T T 1
® 0 2.5 5 7.5 10
~
§ 100+ Z4J%B (impurity B)
=
S 50
=
2
e 0 T T T Y
2 0 2.5 5 7.5 10
=
E 100 Z&J%C (impurity C)
" 50
B
' 0 T T T Y
® 0 2.5 5 7.5 10
100 Z%JiD (impurity D)
50
U LA LA
0 by f T ¥
0 2.5 5 7.5 10
t/min

B2 REXE@EREEFRE
Fig.2 Total ion chromatograms of genotoxic impurities reference

substance solution

2.4 KU BRAE & TR

B2 BT A~C X BT B 25 TR, B B, LB 4%
B I g U 15 24 Sl SR 1) 10 A%, AR 24T A LB
C B2 = T R34 5.0,0.125,0.25 ng - ml'; 4L
HEFE 6 UK, 25T A B C T ALY RSD 439010 2.6%
2.4% F1 1.9% , FW]5E i IR EA RAFHOR % B .

R E AR 1 RV, R A i A
B, T B Tl i 2 g S5 1 3 4% SRR A
B. C BRI R BR351M 1.667.0.042,0.083 ng * mL™ .
2.5 X FREE

K B “2.2.27 WU 44 J00IR A0S 1, G R
IR R kW R A% 2 o 1Y) o B R R 44 73l 24 Sy 25,50
250 1 500 ng » mL™" (A4 FRREVREER 10% . 20%
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100% F1200% ) ) RINEEW, 5 i T BRI —i, ]
“2.17 T SRS BRI | iSRS DA
JE (X, ng-mL™") AR bR, TG ALY AL b, UE
FrEREmIE, 24 A B C RMEmIE 38 -
Y=456.6X+887.59 r=0.998 4

Y=7 807X+85.52  r=0.999 8

Y=4 527X+182.69 r=0.999 7

ZH LR 45 4R e LM Pl P - 0 i) 1
ERIFAMCR,

2.6 HHEEREEEAEE MR

B “2.2.27 TR =500} BRI, i SEERE 6 IR, 3T
BRI A B, C I ALY RSD 435108 2.1% . 1.5%
F12.0% , FRUIHFEAG S B R AT

ST o ity BRSO 2R G i, R 42.2.37 TR
BOPATHI RS 6 Oy sl s v, PEREIN S , B A A H
5T KGR IR IR 55K 0.25 mL, B 10 mL &)
o 92,237 WUR ik, BCHI S 24 A LB FIC T
WREI 29 250 ng - mL™" AOAHR AT 6 10y, R
FE, BRI A LB A C g B E 4 5 R 113
740.1 902 150.1 188 134, RSD 43 %} 2.4% . 1.3% .
0.84% , KWL HEE R LT,

27 HwkE AR

B “2.2.27 BT 4= ) BRI, A 24 h, 4
BT 0.2.4.8.16,24 h FEEEN &, 45 R4 A B, C
U T8 FHL Y RSD 43 5110 2.6% . 2.2% . 3.0%, 7 W] 24 h
WZ2iT A B, C ZEE AP fse R AT
2.8 [

e 2 BT o i RSSO 25 45 9 1, B 24 100
mg, 5 & 10 mL S RSB “2.2.27 BT 44
IR AR 0.20.,0.25 . 0.30 mL, Ji 500 7 B 2 %)
JE, 4557, B3I (200 ng - mL™ ), #1(250ng » mL™" ).
5 (300 ng - mL™") 3 N EE BRI 4 3 0y, i RE
A3AT, AR <2.57 TR R AR, Ze R A IR
B R AU [MTBCR (n=3 ) 43510 91.5% . 93.8% .
94.9%, RSD 4351} 2.1% . 4.6% . 3.1%; 2= )% Bk .+,
T R E R BYF- 8 DR 5351 R 93.9% . 94.6% . 93.3%,
RSD 4354 0.74% . 0.15% . 0.22%; 2= C A% . =ik
BE T A 25 ISR 4351 SR 101.5% . 104.2% ,103.2%,
RSD 433114 0.41% . 0.95% . 0.54% , )5 2= BICR B 1
2.9 FEELAI

SBC 3 At Byt PEORL 25 R 5 230l <2.2.37 10
T OTER A W H “2.2.27 WUR I kA AR

AL Ha i

Jo T HE VL 5 e 28 BB 3t Y W 5 2% T T R T
%5 L, 23 A SO AR 3 BT, $ MRk
DA T A h BErh 4Bt A BLC LD 1Y & it
SRR, 3 AR AR 4% A LB C AT D,
3 iFig
3.1 KSR FK e R AL
ARSZIGHIEGE T 050 D Az BRI A A K g st [i] A0
KRR BE . FLEBC ] 500 ng - mL™ 24 D B VA,
FEZ A 40 CHM T2 3E 0.2.4.6.8.10 h,
SR I B T 2% 3 D A 2 oot BRI, 43 B HERE
WERZL T A 54%00 D g m BRI O, 2SRRI
([ 3.4):0hmf, 228 D BIA] KA AR A B
B[] B K, 2% 0 D ) U 1T BB T A8 /N5 8 h B, 40 C
T4 D O AR 24 A T EIEE 10 h, =ik
M FIBAE D AT 2K I, ARSI ik
PEIE 40 CIKf# 8 he

1004 Z&J%A (impurity A)
®
~
)
Q
2
=1
&
o
5 N
5 0 T T T 1
o 2.5 5 7.5 10
pe] t/min
= 100+ Z4JFD (impurity D)
8
=
#
'
B
0 | I | I
2.5 5 7.5 10
t/min

3 0h EEFERRA D BEFRE
Fig. 3 Total ion chromatograms of genotoxic impurity A and D at 0 h
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Fig. 4 Variation of genotoxic impurity D peak area with time at

different temperatures
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B &AL
SR A B C I D BRI % “2.2.27 1
T BN 10 pg mL™" 1 BARR bR I
W, R PG B A2 07 2R ol A B i g 1 78
IEEF (ESI) M B+ (ESI ) B N Tl a8
B > TR A R 2, GRERH 7R ESI
BT, 4 DA BT AT ARAHHC S F RS [ M+H ] 4y
TR, X TIRREE 00 UL M i AL
ST, AR B B TARCRIR B R A
3.3 @Bkl

T NG - K HEE-0.1% (ol ) WERKEE TR
M =0.1% (olv ) WK BRI SRR 260 B bR
G BRI . 25 R BN, L OIE AV
B, 51 DU g e 7 5 B A, L B I TR 84T s LAHH
PR A BRI, 2% 5T A w7 (BB 38 A 5 7R sl Al b
AR, #2517 HErb &Y e 7R, 4695 1
TR R . BORRERE NG -0.1% (vlv ) HIERIK
VEUA S AE R B AH
34 45ig

L) IR IO UE , AN 7 VR BEAE XS Bl o th B Y
4 IR L R % B AT HERR N A2, ik R R R, R
BEORE v, BB M A% T A A 5K, mT AR Ay el o ity
PEAE DR B 2 o 1) o 4 ) s
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