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HPLC-MS/MS & ZE A I 32 91 3& bt in &% B9 iR FE

R ER R A LI REE 2B A LEBE 28 (FE M 350001)  BR 0 FHEEAE PR ERE

[ EY B# @ AME P (dabigatran) ¥ ) HPLC-MS/MS Ml &2 ¥k, I XHZ k47 07 ik F 8k,
Tk MR ECR A P B R UUUE , AR IR ARG R AR S AR . A SR InertSustainC18 HP (3.0 mm X100 mm, 3
pm) , BRI -5 %0 KB (A 10 mmol/L HRREE K 0. 1 M) #HATRRIEVEIL . &8 A fE 10~500
ng/mL EHE MR RIFILHERR (r=0.999 5, w# FRIE 10 ng/mL; REIEJE 1.8 min, AR, HAREKHE (RSD)
INTF6.75% . HEBNEEFE 4. 1290 LI, FERBUNAE 92. 68 % ~94. 37 % LN, REUENIL F Jg 90. 95% ~93. 83 %, 1L 3 N IR
YEST A H AT, it ARLH T T —FF R mai HPLC-MS/MS R AR A3 ik thm ek fE . AR

HETH . WA AARRERESRIWE (2017]01249)
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Determination of dabigatran in human plasma by HPLC-MS/MS CHEN Min, YANG Limei, LUO Dongmei »
WANG Changlian. Department of Pharmacy, Fujian Provincial Hospital s, Provincial Clinical Medical College of Fujian
Medical University, Fuzhou, Fujian 350001, China

[Abstract]  Objective To establish a sensitive and specific method for determination of dabigatran in human plasma by
HPLC-MS/MS and validated the methods systematically. Methods The plasma samples were precipitated by methanol, and di-
phenhydramine hydrochloride was selected as the internal standard (IS). The analyte dabigatran and IS were separated on Inert-
Sustain C18 HP (3.0>X 100 mm., 3pm) with mobile phase of methanol-5% methanol aqueous solution (including 10 mmol/L
ammonium formate and 0. 1% formic acid) in gradient elution. Results The method exhibited a good linearity over the concen-
tration range of 10~500 ng/mL (r=0.999 5). The quantification lower limit of dabigatran was 10 ng /mL, and the retention
time was 1. 8 min. The values on both the occasion (intra- and inter-day) were all within 6. 75% , and the accuracy was within &+
4.12%. The matrix effect was within 92. 68 %-94. 37% . and the extraction recoveries were 90. 95%-93. 83%. There was absent
of the interference of endogenous substances in plasma. Conclusion A simple and efficient HPLC-MS/MS method applied to the

determination of dabigatran concentration has been established by this study, which is characterized by prominent specificity,

simplicity, rapidity. high specificity, sensitivity as well as accuracy.

[Key words] dabigatran; HPLC-MS/MS; plasma drug concentration
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B . HEiENHRKZEREDY (K
SRR RO I s BV = ) /1= | TR 7 RN o8V SN
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1.1 ZA@EARF . SRS (R T
Ak BE By A R A A, 4l 99%, it B
DI1028A); R M hi bRl (ZEFE 992, bl
R AE R A R AR, S L12]7X8944) ; HI
(e g o, Bl — iR A R A, #its
150325); M (faggal, ik — 1k 2% a0 A BR
NEl, S 1607200 ERER (A bral, K —1k
LR F AR A A, S 131106); W ER (4 #r 4,
LT b 2E KA, b 20000301) 5 F PR B
Uypral, WM L2, S 130400 LR é%
g, BN fe2a50 ), di'S 130722),

1.2 {LEBEMIEE: B 30A-ABSCIEX QTRAP
5500 1 ROBAR-BT 3% B AL (B XUE R, B 3hif
Fede, AHIRAE, B E AT A% In-
ertSustain C18 HP (3.0 mm X 100 mm, 3 pm);
FEA B DAL (H1850R AU, 151 B X S22 X
w PR ARAFD s T K [AL204 8, Hy
FR#-FE R 2408 (Bl ABRAR ] WiEiR & A%
(XW-80A, VL 75 I '] Fo bk DL IR A &% il 1 A BR 2>
A BAiKA [ BB L s ks (L)
AWRAA ] AAW T B RFE B A RA
Al

2 Ak

2.1 ‘BEEMG: 3% H S InertSustain C18 HP
(3.0 mmX100 mm, 3 pm); FEIAH [F3hHH A.
HEE, B: 5% FBE/KEW (10 mmol/L H 82 4% &
0. 1% H ) 1 BEEWM (0~0.3 min, 40% A;
0.3~2.5 min, 40% A—>85% A; 2.5~4.5 min,
85% A; 4.5~6.0 min, 85% A—>40% A; 6.0~
8.0 min, 40% A); Wik 0.3 mL/min; # & 40
C; dikEE 3 pl,

2.2 FRIEEME: miEA (CAD) High; S X
(CUR) 20 psi; 4R (GS1) 55 psi; =
(GS2) 60 psi; HBIZEHE (IS) 5500 Vi KiEH
A (TEM) 550 C; AHHEE (EP) 10 Vi i
BEHOEE (CXP) 13V, By, EE 7Tk
Wy A Z2RMEN (MRM) B 81
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P KA w1k (ESD i REH &
(DP) . KELINE 60 V., R AW R 90 V; filf i
fieds (CE). ik H hnfE 288.7-53 V., 306.2-36 V,
R ARG HI 18 V.,

2.3 BAWKBECH .

2.3.1  bREWR Y BC . RS B PR OGS FE O AE 10. 0
mg, BT 100 mL HE&MP, AHFE. 0.1 mol/L
MR (90 : 10) WK MITmBE R 215, #%5, 1
100 pg/mL (935 Lo BEAE A7 W . W B 38 R
BEBCHI B 10, 25, 50, 100, 250, 500 ng/mlL f4
IKCINREAR HETS W, RO, B, WA .
2.3.2  WARER TR AU R B A & R AR LR TR
AUFRIH 10. 0 mg, BT 50 mL &M, PEEHE
%, B8 200 pg/mL NARGEER . I B
B E 100 ng/mL, B, BH., BAH.

2.3.3  IMUHEFE R P . B WRAR UM HEAE 200
pL BT 1.5 mL EP &, BEAFR 200 pL (100
ng/mL) . HEE 400 pL MAH T, WHEHE 1 min,
fE 4 °C 12 000 r/min B0 10 min, LB 9E T
A Sh AR b, 2EFE

2.4 FHEFWIE:

2.4.1 TEMEELE. 4RI 6 A A ZIKFH S
H I3 200 pL, BRAINARSS CHEEAN ), $2 IR
“2.3.3” WUN#RAE, HEAT HPLC-MS/MS 20, 15
2SR S IR, BERE Pm, SeiEmA
— A WA IR LR . bR AR I EE -+ AR 200
pL. W€ 1 min, FCAUAS 1R I3 A 43 0 & 3k e
B AR SR LEINRE + N BR A9 MR RE & . L “ i3
FES AL 3" R “im A EE 400 pL7 R R AE AL
B, O,

2.4.2 MR LR TR BEPEHCL, ME
TS [] 9 BE 04 3K LU Jn B o 9 35 W M2 A 200 pL,
MAZE [ 2R 200 pL, WHETRAT, BCAL 10, 25,
50, 100, 250, 500 ng/mL WIFRIES 2GS, F4
W ECH] 6 . AN CHLRAR AL EE” R
AHEE 400 pL” EERAE, AHE I E. 2% 61
B, etk 0 Oy B R A OC R 8k . R4 dilAR
WEMIZR . # “a2RRE AR EE” Jy vk I A TR
10 ng/mL (LLOQ), #1f7 HPLC-MS/MS 43 #7,
I 17 e L

2.4.3 YRR L RURS B R . MONAS I SORE AA T
BERG B 25, 100, 400 ng/mL Fy BT ¥ AL . 4%
“USRAE AL FR Ty R SR . B VR EE
GE6ARES, LI E 3 d. MR Y KA AR A 2R

SKAF A SR EE . BRAENMER S H N H
[F] A5 %5 32

20404 FEJFRLN . B Al K B B M 3K OF4E <
FAETAE I TPk R, B8 L IR vk B 43 ) A R
A 25, 100, 400 ng/mL (& ¥R 100 ng/mL) 1
JERES . BERRREE A 6 DREA, #ERE 3 pL FFiC
TR LA AR BT AR Ay B 6 AR —
FEHE A A 25 (I 3E 200 pl F 1.5 mL EP &,
A 600 pL HEL, WHE 1 min, 4 °C 12 000 r/
min .0 10 min, ¥ F3# K 100 pL BB E EP &
i, 38 CTFARART, mE LRSS FER 100 pLl,
HE 1 min ZIEIFEL . UG HFE 3 pL, BT ik
EG AR DY B (9 0 T AL B, DL B/A X 100 % 158 3k
JT 0

2.4.5 FEHUMIR . BONA K, A m
#EHil % 25, 100, 400 ng/mL M FTIEFE M (n=6),
Fi I EAE S AR IR WO R, b ERENE . B
MRS AHTE 1R, SIS HILHK, Jei “i
AR AN EL” Ty pE AR B, PN A G B0 B ] A
[ 25, 100, 400 ng/mL B %5 #EX FBEES (n=
6, [RIVEDNAE o B DU A4S % o 42 A i A e T AR 5 A
X HERE b 1 0 T BB L TR AR B RLIOR . N AR
(100 ng/mL) & B[] Y 28 00 7 32 7] 35 Lb i B 9
ME .

2.4.6 BN HE 1 pg/mL ALK RE
dn s AL KRR B 10 £ )5 dE AT 00 22 . B 98 6 R
BN

2.4.7 FEME:. D mCEREN . W& m
FEWE 25, 100, 400 ng/mL BYFR#ERE S (n=
3), HICE 4 hJE. I I 2R AL B Ty
RERVE IR AT I E 5 0. 2) R R AR L AR e
BN ZS I3 ) 2% 3K L v B Sl 25, 100, 400
ng/mL MFRERES (n=3), fE—20 CHENT %%
24 h, RIGTEER PR, RS iR & 7E A0 [
T EBRE, BN 1SRRI ELHE IR, Qi
R VR 3 WK, e KA AL Iy ik AR T
AT E 55307, 3) KWW A E e k. s
I 3% ) 45 35 b Ak B2 O 250 100, 400 ng/mL
FIEFES (n=3), 7£—20 C &% 2 fE, #
LA AL ER 35 vk A T AT I E 5 A
4) AL PR Y 3 s bR B AR E k. HOES E i
I £ IR L RE MR E K 25, 100, 400 ng/mlL (1) i
RS (n=3), & “M ARG T kAR,
OIS T HEREARAE . 24 h I 13k, A4S 3 ANk
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JEFE AL TN E (H AR % E (RSD)

3 H#R
3.1 ERMEE: 1K LR R AR AL W A =S

FH L2 Hp ) (o3 06 DL TED 1, 38 bR Jn B €0 5 R B I 1)
25k 1.80 min, kR 2K ¥ fr B 0 07 B B R 29
3. 99 min,

i —
A &=
L, 300 o B 1.8¢5 b
[=9 2, &
o | 1.6e5
2400 o - il - W
= v | Z1.2e5
2300 22 [aso osa [ . P [ E12e
E ‘ Il || 225", 00 i 2105
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8.9¢6
C . D 8.0e6 1
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2, 8066 o 4
3 b 2 500
G 6.0¢6 =
5 Z 4.0¢6
5 2
= 4.0e6 5 3006
2.0¢6 H
2.0¢6 Loud I
0 0 I\
00 05 10 15 20 25 30 35 40 45 50 55 0 0 ) s Ay 89 A 49 30 59
t/min t/min

T A, SHMK;
10 ng/mL ik HANREA 100 ng/mL $hM AW HIH] (1: 1D;
B 1

3.2 &MEBEFMEE TR MKAE S Ik b n it
B A o it 28 8109 5 F2 Y =0. 000 07X4-0. 000 898,
r=0.999 5, Z5REH, K LMBEELE 10~500 ng/
mL WELHE N A BRI E ., E8 N Rk
F 10 ng/mL (PIEMEE =10 31, AR Tk =
0.25 ng/mL (LIfEHEH=3 1),

3.3 EWMEMBEE: MK APk ek g
KI5 RE R o B R LA X R 22 (RE) EOR,
RE #1E +4.12% DL, X0 H W, B )R % 5
(RSD) BI/NT 6.75%, 45RIEWNFE 1,

F1 AMEFEEMFEHNBRNMBEABEESERE
(n=6, x=*s)
bR i/ 52 e i/ RSD/%
RE/%

(ng/mL) (ng/mL) HA H ra]
25 23.97=£0. 66 —4.12 2.75 6.75
100 101.13£3.19 1.13 3. 15 4.77
400 401.08+£4. 50 0. 27 1.12 1. 16

3.4 EFREANREEHE ALK Ik
K PR 4 3 T A7 B A B DI R R L3R 2

3.5 FBREL: fESLCEERYSEs b, ke 10 45
F% 2% LU DIRRE 0 1 205 2R 22 SR A B AY K0S 1Y SEBR1ES 10

B, ZHIMHEAMA 10 ng/mL IKIEINHEE; C, 2 H MMM A 100 ng/mL R AEH; D, 2 KA
a, ISHNHE; b, RWGRT,
Bk mBEMEBRXENRAETA LR P EITLE

A5 e B I 2 25 R g AT LA, HERRJE (RE) 7F 4.4%
AN, R EE (RSD) A 4.07%.,

2 NIM 33K EE 0B R P AR B B BT
RRBEKE (n=6)

SR/ 2 A PEELA R R
(ng/mL) Tts/% RSD/ % Tts/% RSD/ %
ik Hom e
25 93.40+5.75 6.18 90. 95+5. 27 5.79
100 92. 68+4. 72 5.10 93.8344.07  4.34
400 94.37+2.63 2.78 91.77+£2.09 2.28
A7
100 97.17+2. 60 2.37 96.36+2.50  2.59
3.6 TREMEZEZE. & MBI i et
WK 3,
4 itig
4.1 HWMAERPRMIEE: HErA ik thn

I BE A I T ok A W 5T, A 3 R S P A
it ¥, HPLC-MS/MS ., UPLC-MS/MS A
HPLC-UV 3, ALK KA HPLC-UV 3% #k 47 i 5L
B, AFLRE S RN G T T Ay T, REEAR M
HPLC-MS/MS 3 B H v 7 8508 . e 18 % 1 A pe it
AR A B 20 A T B B o K v ARG T ) Y S
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R3 KUEMBEADRFHREEER (n=3, xts)

AL IR AT e 5 HER /%

W 25 ng/mL

FEIMILE 4 h 25.4340. 81 1.73

—20 “CH#Hh 3 W) 24. 704 1. 45 —1.20

—20 CHRU 2 25.20+0. 92 0. 80

HERENR A 24 h 25.1040. 97 1. 40
W 100 ng/mL

FEE 4 h 101.3343.06 1.33

—20 C¥fk 3 & 99.33+4.16 —0.67

—20 CHRUk 2 98. 73+4. 03 —1.27

HERERCE 24 h 100. 56 3. 23 1.56
e JE 400 ng/mL

FERE 4 h 401. 9241. 65 0.48

—20 ‘C¥Rmh 3 Ik 401. 81+2. 36 0. 45

—20 CA% 2 8 401.1921. 90 0. 30

PERERCE 24 h 399.77+1.59 —0.06

e, MRk HPLC-MS/MS 3E#E47 80, SC ik
[8] X ZMBWIATHEE, B E 5K MEE
HA KM 65 B Fe v iy 58 e 480 h BAE N
B A SE B 2 5 SCHR Ok B AR R ORI b WS Y
7/

4.2 B EHRMRAL . A S5 A L B A o i T
W 1 pg/mL AR EVS TR, (8 FHBE S 2 R B
R, IR TIE, B FRE#IE, SRS

TN = = W D (= R =R R = . B ) 1 5 ¢
—ZEAMEXT, FEAN [M+H] m/z
A72.2 WESr T8 1 R H AT Z e A,
FHEASNE TH m/z 288.7, m/z 306.2, m/z
324. 1, XF45 KN B F X Y S5 1 e N AFF 5T R LE B
I 2 SE BT B B X IEE N m/z 472.2—>288.7,
Xof G i A S R AT O AL . LA AR IS Y 3 R
A KA (CUR) 20 psi, FEALS (GSD)
55 psi, HHEIR (GS2) 60 psi, HMIZEHE (IS) 5
500 V, E®FEE (TEM) 550 C, ANHJE
(EP) 10 V, flifE=HHHEE (CXP) 13 V.,

4.3 BIGEGHMAL . 78 XTSRS B R =X
MIIEFEh, A SEE AR AR R S50 T 34T T SE R XS L
HPLC-MS/MS ¥ T 86 B2 JE B 19 a3 i T 2R g8, R
TR, R PE T BBV, ARSI T
e A R T G 1 ) DR AP R SR FH R Ak ok DL E R
M. B E e H A s . AT
BMTHEMBZETARERH (FE, 2B 0
DUVERCA . e B0 WY B A 0 3 3 500 B, 36 L m B
KA P B R s, 2 TN, TR
P, S ARG . SR s K L K

HEE. 0.1 mol/L AR (90 : 10) W MEN, 45
REILIHEE: 0.1 mol/L #£/& (90 : 10) KW N
VSR BV i B dc . R T ARAS RS R, MR
0 A TR I 98 /0 43 B B T) . S0 4 ) SR BT H
CHEVE R S A AT MLAH 45 5 3% BH FR 2 %) o) 7 (L
TR, (RO R 2, PRGN A % v R I TR,
D) JOT T A N X6 8 i VR MR R T R DA K R i
FERgE HIE R, S2ilfEm st I AW iR, LR
B, PMHREMZCRRORE T B E; Wa. i
ST EIMA 0. 1R, B ZEMiIkR, 4R %
W 22 G 10 2% o B 03k b fin B g 7 8 B A BT e
5wkt

ARSI ST HPLC-MS/MS 3 5 A I 3 ik
FOIAE I 25 v B2 B O vk, HoR R AR, REBJEH
w s HERRPERCLE, BEEEMETE R, W, ik
AT DA — S 50 2 38 o 1o FH . oA o Sk I DR 1z FH A
FEFT R Al

2% ik

[1] Stangier J, Stahle H, Rathgen K, et al. Pharmacokinetics and
pharmacodynamics of dabigatran etexilate, an oral direct
thrombin inhibitor, are not affected by moderate hepatic impair-
ment [J]. J Clin Pharmacol, 2008, 48 (12). 1411-1419.

[2] Liesenfeld K H, Lehr T, Dansirikul C, et al. Population pharma-
cokinetic analysis of the oral thrombin inhibitor dabigatran etexi-
late in patients with non-valvular atrial fibrillation from the RE-
LY trial [J]. J Thromb Haemost, 2011, 9 (11): 2168-2175.

[3] B, PRE4E. £°F. HPLC M & ik Wbom B AR o i A &9 i
[J0. A EBACR 254, 2016, 33 (9): 1165-1170.

[4] Go AS, Hylek E M, Phillips K A, et al. Prevalence of diagnosed
atrial fibrillation indults: national implications for rhythm man-
agement and stroke prevention: the anticoagulation and risk fac-
tors in atrial fibrillation (ATRIA) study [J]. JAMA, 2001, 285
(18): 2370-2375.

[5] Reilly P A, Lehr T, Haertter S, et al. The effect of dabigatran
plasma concentrations and patient characteristics on the
frequency of ischemic stroke and major bleeding in atrial fibrilla-
tion patients: the RE-LY trial (randomized evaluation of long-
term anticoagulation therapy [J]. ] Am Coll Cardiol. 2014, 63
(4): 321-328.

(67 Phge, UM, AFmemi, 2. HPLC 5 K BRI 3E Ak Lo B i)
B L)) mEE 4k, 2013, 22 (10): 1206-1209, 1221

(7] i, D30k, ETHi. Beagle K Il 3 h ik KN A (¥ UPLC-
MS/MS &l [T, o B 25 Tk A« ., 2015, 46 (10):
1096-1099.

[8] wh&F, #Aom. sREA, 5. RROBAR €k - o 36 BT 3% kI 2 KR
MRk A 1] B R 25 8 2% 53R 97 % . 2015, 20
(12): 1354-1359, 1372.

[9] Delavenne X, Moracchini J, Laporte S, et al. UPLC MS/MS as-



W EZ 2 2018 4F 12 A4 40 #4556 ] Fujian Med J, December 2018, Vol. 40, No. 6 « 123

say for routine quantification of dabigatran-a direct thrombin in- (1): 152-156.

hibitor-in human plasma [J]. J Pharm Biomed Anal, 2012, 58




