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Determination of esomeprazole in human plasma by UPLC-MS/MS and its
bioequivalence study in healthy Chinese subjects

ZHANG Jing, XIONG Wen, YUAN Yulin, YUE Jiao, ZHENG Ping
Chengdu Institute for Drug Control, Chengdu 610000, China

Abstract: Objective To established and validated a UPLC-MS/MS method for the determination of esomeprazole in human plasma,
which was applied to bioequivalence study. Methods UPLC-MS/MS method using esomeprazole-d3 as the internal standard(IS)
was used to determine esomeprazole in human plasma. The determination was performed on ACE 3 C;-AR (50 mm X 2.1 mm,

3 um) with a linear gradient, the flow rate was 0.6 mL-min™'

. The mobile phase A consisted of water containing 5 mmol-L™
ammonium acetate, the mobile phase B consisted of acetonitrile. The ion transitions under multiple reaction monitoring (MRM)
mode by ESI" ionization were performed at m/z 346.1—198.1 and m/z 349.1—198.1 for carbamazepin and esomeprazole-d3. The
established method was used to determine the concentration of esomeprazole in human plasma in the bioequivalence study. Results
The liner range of esomeprazole were 3—3 000 ng'mL™'(» = 0.999 4). The intra-day and inter-day accuracies and precisions, the
recoveries and matrix effects, and the sample stability were all suitable to the biological samples determination. The method was
applied to determine human plasma samples of bioequivalence study, and it was proved that the test preparation and the reference
preparation were bioequivalent. Conclusion The method was proved to be highly accurate, sensitive, selective, and suitable for the
bioequivalence study of esomeprazole in healthy Chinese volunteers after a single oral dose of 40 mg esomeprazole suspension. The
test preparation and the reference preparation were bioequivalent.

Key words: UPLC-MS/MS; esomeprazole; bioequivalence; peptic ulcer; biological samples

BEE NTAEF KPR BRI R BEERHERORIEED  H, AR5 507 iR
A ARBAE T, FR ORI N WAL RS 7RI (PPD S 25 W0 A 4K Wk e I 2 FH 1 Wi PR

Weis B EA: 2023-10-19
B—EE Kk B L, EE AN, W7 W N2 R R T AR N 259 73 8T . E-mail : zhangjing@cdfdc.org.cn
FBIEMESE: B8 2, 2, BARAN, BT 05 10 R 245 SR S T R N 2590 53 BT . E-mail: xiongwen@cdfde.org.cn



- 574 - $F47% FE3H 2024FE38 ‘ﬁﬁ-#ﬁﬁti Drug Evaluation Research

Vol. 47 No.3 March 2024
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B2 Pl S e Mg 10 TR A 2 A, T 3L B SE
ST B — 1) -2 S R AR, HORE SO RS 1 1 DR RL
JSL /)N o AR ) R TR L AR P A B S e B oy, R
VL YREERENE &S Eodi NN T Ky - SE A L RN
A7 7 UPLC-MS/MS 2l 5 N\ I 2% Hh (1) 3 ) B 3%
AL iR L I A B SE AL LY NG N B G
8 R FLile R R FH 4 it 5 22 AH SG Ak -

1 #MR5E%

1.1 A5

SZ AR F < ) B S R i TR B R R
6 : TR 48 40 mg, AR 6 2R A2 W ) 245 I A A BR A =]
L5 : P2101012101) 5 2 LUl 1)« 3R] B3 fr e 8k 11
TR B O - 748 40 mg, B 37 ) B 1) 245 45 B
AT VANC) 5 3] B3 R oot B On &2k
TLC, #t5 : 1204-061A1, Jii & 7 %1 : 98.8%) ; L 7] B
R W -d3 5 B O K TLC, it 5: 1475-061A3,
JR Y H:97.4%) 3 LI TR N (0 4 4 5 K Rk
21 SR SN S J=F 3T TE % N 51 -4 PN
PG B2 e (T #E7] )y EDTA-K,)

1.2 435

LC-30AD Y & R AH 5 185 A CH AR B A
7] ) 5 Triple Quad 5500 Jfi i {X ( 3& [E Applied
Biosystems A 7] ) ; XPE105 & 1 7 43 #1 K F (3
METTLER TOLEDO A #] ) ; 5810R 2! 8 3 & .0
ML (4 [ Eppendorf A 7] ) ; Mixmate % i€ i3 & &
2% (5[5 Eppendorf /A 7)),

2.1 ¥ FRRERM UPLC-MS/MSEFEEL
2.1.1 @SS &M (DEELAM: AISEN
FEP TACE 3 C-AR (50 mm X 2.1 mm,3 pm) , i
A A NS5 mmol- L™ ZFRE KB, MM BN L
i B W AR P : 0—0.5 min, 70% A;0.5—2.0 min,
70%—40% A ; 2.0—2.2 min, 40%—10% A ; 2.2—
2.8 min, 10% A;2.8—3.0 min, 10%—70% A; 3.0—
5.0 min,70% A ; AR E::0.6 mL-min ™', A1 40 °C,

(D BT 26 - SR F MM 55 B IR (ESD , 2 e B fhi
IMMRM IE BT, BRI :500 °C, 25 1 Wi 55
HLE : 5500 V, 4 Bl hi#=UH 77 :344.75 kPa(50 psi) ,
Z Ak S E F7 344,75 kPa (50 psi) , A AR -

137.90 kPa(20 psi) , filf 8 < : 62.06 kPa (9 psi) ,
fRHE:70 V, R IR 16 V. H TR0
BT BN cmiz 346.1—198.1 (X w] B SE Hr ),
m/z 349.1—198.1 (3] B 3 He-d3)
2.1.2 0P BRSA ORI RISV B (DR
S o PR SO R ot VA VR ) 6 = O B R B S ) B A St
HE i B, FH R A A 0 B 29 100 pgm LAY 3
A B3R A B A AT, SR R B E B R R
5 & W N 0.06+ 0.124 0.60+ 6.00 15.00+ 30.00.
48.00.60.00 pg-mL™" [ A5 #E #h 28 T /B UL &% 0.18.
18.00.24.00.45.00 pg-mL"" {5 35 TAF W

(2) P bR AR W) 6 « 3R] B35 4y e -d 3 56 R
o i, P R IV A 45 VR FE R 100 pg-mL ' 1)
I w] B 5% M -d3 it 2%V, I I E MRS 2
H RN 500 ng-mL 1 P AR (IS) TAEM . ¥ AL
il 5 PRAF AR B T HEAT
2.1.3 MRS IANEE vk B3R FE i 100 L,
I 20 L A bR TAE W, IEimIR A 15 s 5, BIA
500 pL 2§, EiRIR 4 5 min J& , T3 200X g4 °C&
> 10 min, W B _E 35 W 50 pL, BN 2 -7k (25
75)350 uL F4i FE , i BETR A 1 min, HEFE2 pL. FE 5
PRAF J A R AE 356 N AT .
214 JjikEEE (DEHEMEEZ 6 MR
L, 53 AT AN I A AR 925 R i 0 sE A
N3 BT 0 o BBk 3 VB0RD PN AR I AR TS N S 5
2037 WU kAT A B RN E . SER B
AN BT R AR Y RO, g R R 3 N
0.96 min , PN IE Y0 A P53 0 A0 P9 A E
G DA AR A B TR R T4, R T VA L R
RUT, HiL 7R o 1 P DL 1

(b e 2k JoE & R B - 25 A 2R 00 5% R AR
3] B vy Sk R A v AR R A5 B R
N3.6.30.300.750.1 500.2 4003 000 ng-mL"
I35 bR v il 2R RE S, 4292137 TR J VAR B, HERE
I3HT . DA E] B R o IR B OB AR bR (), 3]
B i WA 5 P U T L) LA A AR () 5 SR
B B/ Ty AT 2R Mk R3S [H) H A % ]
BRI 3 S5 hndE M A T FE R 1. SRR
B, U E] B F AR 3~3 000 ng-mL " £k R R AT,
740.999 4~0.999 6.

Be ) E & BR 2R AE & (3 ng'mL™) 6 43,
F 213700 R J7 i A B, BERE A3 AT, M E 3 de A5 R
HE 4 K %5 E RSD N 2.09%~4.13%, 1t 4 HE i £ A
102.61%~103.61%, 41t [8] ¥ %5 &£ RSD 4 2.84%, It
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A-ZE FLHRRE bl s B- AR 2 LIRS s C-RRAIN P AR 25 1 LSRR Bt s D-32 A 45 1R 40 mg 80w B384y e IRB /S 3 h IO LR
A-blank plasma sample ; B-blank plasma sample within IS ; C-blank plasma sample within esomeprazole and IS ; D-plasma sample of subject 3 h

after 40 mg oral administration of Esomeprazole Dry Suspension after meal.
Bl Am#rh3 R EER M LC-MS/MS

Fig.1 LC-MS/MS chromatograms of esomeprazole in human plasma
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F1 &KMEEIEAFE

Table 1 Regression equations

LIELSY AT r
1 »=0.009 74 x+0.005 05 0.999 4
2 »=0.009 76 x—0.001 02 0.999 6
3 »=0.009 84 x+0.003 81 0.999 6

J(9.90.1 200.2 250 ng-mL™") [ 5 4% 1ML 3 FE 5
F“2137 R kA E AN IREER 6 K, Ml
SE 3 d, VL LR R B AR 2R, LR 2. 45
TR, Z 7 V4 P RO ) 4 A6 5 RS 25 B R4
(5) 35 J57 R BE < BY 6 b I & I 3% L 2 b i i i
I CH IE 8 25 3R 0 2% A4 AR 1 ¥ 1f 21 40 B o1 75D
M 2 41T i ifn 2 CRR DR 2 B RN 5% AR R ) 20%
Fh A g 1 L 5D 38 10 ANk 2% , $42.1.37 100
NITEHAT A 3RS B BB A3 A G
At T LA P R T R A (941 20042 250 ngmL ™D
I 2R b 1 07 2R B — SR R R i, B
WREH 3R R T, il RIE TR 4, FHIK

AR I N NSk B 5tV A T A5 A R Jo 5 9K 2 11 7
TR, ERE BT 0 F TR Ay o 503 RUN. =
Ayl Ay > PIFR I — 10385 57 R0 = 3] B 5 o7 e 5 Jof 4K
IS/ bR T 88T o 45 SR L2 3, 10 AN I 3 3
) RS A 0 PR e 5 T AU 38 DN S R B % g R
JREZIN 5 L5 B AN TP €

(6) [EARIRIG: B HIMEC A R R B (941 200
2250 ng-mL™) [ i #28 ML A, 3% “2.1.37 00 N J5 ik
HEAT A HE AN TR R L 6 IR, HERE AT, TSR
VETH AN Ao B LR 3% “2.1.37 100 F J7 vk b 3
SRAF 2 A EIE R 20 T IR N XT3 VA A 9
FEE TR B0 S A i, R AN o B IR FE L 6 4, JEFE 4y
BT, i SR RN Age IR =4,/4,. SR ER,
3] B3 AR HP L o T R FE IR ) [
Y K RN 106.72% . 103.81% -« 105.32%, W
Fr (500 ng-mL™) [F[1i K 4 104.00% , 3 B 1% 77 % (9]
R R AT .

C7) F B B0 IE = T ) 7 B 94< 58 11 250 ng-mL™!
MM FE S, A A MRS AR5 &K

2 HH HEEEETERE (xts,n=6)

Table 2 Intra-day and inter-day accuracies and precisions (;:Es,n=6)

PR T K A it 1\
BE/(ngmL™)  WEFREIKRE/(ngmL™)  HEWIE/%  RSD/%  WIEFEKE/(ng-mL™) /% RSD/%

9 9.42+0.21 104.61+2.38 2.27 9.25+0.24 102.73+2.70 2.62

90 91.78+0.92 101.98+1.03 1.01 91.16+1.48 101.28+1.65 1.63

1200 1228.334+20.41 102.36+1.70 1.66 1227.78+23.40 102.31+1.95 1.91

2250 2300.00+57.97 102.22+2.58 2.52 2381.11+84.01 105.83+3.73 3.53

3 URIRERWIMAREOERYE (xts,n=3)
Table 3 Matrix effects of esomeprazole and IS (;:i:s,n=3)

9ng'mL™ 1200 ng'mL™' 2250 ng'mL"™ 500 ng'mL™'
T T % V\Jffﬂﬂ*{{%fﬁ % Vﬂfﬂﬂ%&% A% V\]T/ﬂﬂ*ﬂa%ﬁﬁ PN 4 5T 28K

BAONE PR /% TN R /% BONE R/ % N/ %
ZAME T 99.14+0.18 99.13+1.15 97.28+1.34 97.91+£0.49  96.75+1.31 96.85+0.69 99.70+1.33
ZAMAE 2 97.78+0.82 99.69+1.14 97.91+1.13 99.30+0.84  97.09+0.57 97.73+1.13 98.63+1.20
THEIMEK3  94.87+0.89 99.06+0.26 94.32+6.59 99.03+£0.97  99.25+2.13 95.82+0.46 98.16+5.25
TAMKA  97.75+1.37 99.39+0.52 98.96+1.79 100.14+1.67  96.73+0.91 96.12+0.70 99.29+1.42
FAMBFS  98.92+0.37 99.13+0.23 97.34+1.12 98.75+£0.98  98.99+2.05 97.00+2.14 100.07+1.89
TAMBF 6  96.44+1.18 98.80+1.80 98.40+1.21 100.97+1.65 96.61+0.66 95.24+0.71 98.81+2.11
NI 1. 1 95.89+1.58 97.95+1.63 99.93+2.40 98.75+2.13  97.38+1.21 94.21+1.17 100.71+2.48
NI 1. 2 97.70+1.41 99.65+1.62 97.85+0.94 97.36+1.31 97.43+0.47 97.88+0.69 99.28+1.09
I 1 97.75+1.71 98.24+0.66 98.28+1.05 99.30+1.68  97.38+1.95 98.17+1.57 99.15+1.26
i 2 97.68+1.04 99.76+0.51 97.27+2.21 99.30+1.68  95.94+2.76 97.29+0.26 98.14+1.66
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JE (2 250 ng-mL™) J5i #25 I 3% B 9 FE — B0 B
JR R SRR 5 42213700 7 vk kAT A B 6 1y,
FEATHT o B RE R P8 A b 5 B A 1 HE R AR 220
0.15%, RSD 4 0.72% , 3 B 5 W B 5 A% I € A 5%
Wi 1% 75 V5 RGP S5 HERA

(8) 5 i Aa i& M 2% ¢ . I AR L & B &k
F£ (91200 ng-mL™) 5 428 LA i, BEAN IR FE B
526 1K, 4 il 25 52 A A BRAR e M I 2RRE O R Al AR
PE KA AR T 5 S AR R K A I O T AR R
PE o 38 I AN BT 0 T ) %) B A 2R O A5 B AR E
PERE S e S5 R, SF R IR B AT LR, 5 R
T4, g5 RRW, M HKFE W E =R OGHE 29 h
—20 °C/-70 °C J2 5 1% il 4 7% .~20 °C/-70 °CJi & 62
d¥FEsE , A B I HERE VAT S cCHERE Z I E 52 h
FeE , A ILFE 5 T UK B E 2 h e .

() I MRS 8 V75 52 B A 7] 2% 0 A7 ik 1) A
VRN B A R -5 T R T 1 ) ) A R L A
FH IR ARE M . A5 AR, 0 I i AV R R
JETCE 13 hRoE, TAER E R FEOLE 14 hi2 €
Xof HE i 25 W S TAF T —20 °CTl E 63 d f2 € s N
b TAEM = R O6 A 13 hiRoE .

(10) 3 1 51 00 P 8 O Bk 82 52 19 500 43 By
b CHL & pr vt 22 L e B B R B RORS 2% BED (1)
FE & 7R 3R 5 (5 °C) JUE — B 1] J5 25 37 3 A o
Mro SRR, MHEMAENTIHEZRE290E
FRHERE U R
22 E£HFEYMHAR
220 ZFERE A I A A )
= Bt 25 P i AR AR B WL A AR E L B 7T 5 R4 e AL A
EHRBERERREAHEEVERESFERNE,
e AR S - Q02D IO 5, IH KRR &
% %5 :CTR20211139. Fr A 52 il ¥ % 2 A fE [F)

A, H R F AR T SN HERR HEREAT 7 1

(D NEBRUE : QFR =18 2, fd JE 55 1 Loty
Al s @R & 5 A A AT =50 kg, R
AR B =45 kg, B KR E 18 £ (BMD 1E 19.0~
26.0 kg-m™; 3 & J& & 0 20 E R 56 /i X A 7T A
A 2, 9 B A28 A5 T A a1 e

O HEBR AR #E « O A AR AE A A 2T L SR 0 =
A 12 SFECLHBEE M BB AS R ARG
I PAS 7 S 3 s @ BEAE 95 s/ R st BB AT e Ot 2
& B B AL R G ) Tl Re T 25 AR B 2 4
FEAE S R O 2l F S AN R R 2 WA il
S @ R 230 d AL AR AT 5 3R] B3R b
MG AH BAE I 25W% : @ B IR 24510 14 d A IR
H TARATAE T 25 VAR AL J5 25 AR AT 4 A2 22 77 i
25 ARk 25 © R 56 AT 3 AN A P ki i 8Ok &
I CRF 400 mL) # s @R AT 3 H A S T HAh
I PRS2 s @ FARHT AL FH I ANE B 20 R
G
222 WIEwit TRV E PO B E B
B FF T 5 7 30 199 8 300 38 AR M 2 38tk ik 36, 30
Bl 22k R B 18 B, Lt 12 B, P B A R
H(31.63+73D %, V355 58 (166.26 £ 7.28)cm,
7 ¥ 2 I8 4R R BN (62.8547.38) kg, T 1 BMI
N(22.71+£1.87) kg-m™; 25 I B U0 1l 3 F) B 3E 7
W 55 g 5 T TR B 71 40 mg, 43 9 F- 45 2570 (0 h) Rl 4%
2 J5 0.50. 1.00+ 1.33. 1.66 2.00. 2.33. 2.66- 3.00.
3.50.4.00- 4.50. 5.00- 6.00. 7.00- 8.00. 9.00- 10.00-
12.00 hR MMl . %8 556 o 5 ot 55 & B ATL T
TR DY JE A EE A AR A R, 29 491 32 K
o 55 22 ) L 2ot T, S AR S R (35.41 £8.44)
5P G EN(167.21£7.04) em, P& G KR &
9 (64.751+8.55)kg, BMI A (23.0942.14) kg'm™; &

x4 FEEGTLARENMAERBE M (n=6)
Table 4 Stability of ESO in matrix under different conditions(n=6)

sy P _ 9 ng'mL™" _ 1 20‘0 ng'mL™'

W ZE/%  RSD/% e mZE/%  RSD/%

A MBSO o S AT AR E M MK FOEHE2 h 5.43 4.11 2.87 1.55

1 2% A AbFR RS R FEiRFEOGHE 29 h 3.09 1.20 2.81 1.36

il 26 J e e 5 CHERE LIl A = E 52 h 5.74 1.94 3.19 1.67

I3 R R AR S P -20 °CifRfh 4 ¥ 3.41 2.61 3.85 1.66

=70 °C¥fl 4 X 1.96 1.23 437 1.36

2K AT E 20 °CTUE 62 d 5.61 1.61 4.15 2.28

-70 °CJ & 62 d 4.24 1.75 3.41 1.80
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Jei LUK LR 3 D B S iy e v T TR B 7Y 40 mg,
43 9 F 45 2515 (0 h) F145 25 )5 0.50.1.00.1.50.2.00
2.50. 3.00- 3.33. 3.66. 4.00. 4.33. 4.66. 5.00. 5.50-
6.00. 7.00- 8.00~ 10.00+ 12.00 14.00. 16.00 h 3k I .
FEANI 7] f5 R4 55 ik 1L 3 mL 2 & EDTA-K, #1555
KL, T 4°C.1 700X g B0 10 min, 53 5 15 3
(I3 B T 70 °CIRATF . 25 BRI S5 w6 75 J T3
DA N7 d.

223 SuitfEabE AR 2802020 R
DU Fi S S 0] 9011 C245 4 il 70 N A A= 4 R i 8 A 2R
W R R 6 Fg T R D ESR , 7E AR B 2 e
A R RS T, TR T I S R kK
B (C,0 YR (AUC, ) AT AUC, ., , X T iX
e Z2 30, 2 il 7000 52 3 1) ) LART 34 L 1 90% B

A
1 800
1440’ o et
i —~ 2R
TEI 1 080
.
=
#
%
g
‘—it:l‘..—ﬁL?_ﬁ_ﬁl
T T T T T T T 1
4 6 8 10 12

15 X A1 7E 80.00%~125.00% P AL N A 2. AR
I 1M 245 ¢ i #0448 F Phoenix WinNonlin 8.2 # £ i3t
TR BRI A5 5 2 BN T E K SAS 9.4 3K
AT G931 FEFRHR (Cl ~AUC, M AUC,,)
28 [ SRR B 0 J5 3R 4T 77 2 2 Bt CANOVAD

224 RV ATA R NI VR
58 I R BRI I 2 o 25 MR % 8 e A1 32 R 3~ 34 1
2R P - I T 2R P 2. 4 B R R Ce
AUC,_, 1 AUC,_, J L ¥ 1A L 1 90% B 15 X [H] £
80.00%~125.00% %5 % [X 18] 4 (£ 5) , uF B 4 il 1)\
AR, AR, 3% BE LA R ARV AR
1 (CTCAE V5.0 i) , i i 2E dy A AE | 1 b 6 2 45
BN R FAF I = A AV 2 2 A UE B
2 Tl 700 2 B AR 5 IR 39 R AP 22 4tk

- BELHIF
- R

25 &/ (ng-mL™)

t/h

B2 ZEA(A)MEFHB)ER ARSI HFIFS &7 ST 4 m 2R A E i 2k
Fig.2 Mean plasma concentration-time curves of esomeprazole after a single dose of the test and reference preparation in
the fasted state (A) and fed state(B)

RS EMERUER

Table 5 Results of bioequivalence

S £ I35 i)
JUAT S5 1H LU AE /% 90% & 15 X [7]/% JUAT S5 48 LU AR/ % 90% E15 X [8/%
Chx 101.01 93.46~109.18 93.70 87.51~100.34
AUG, 97.65 90.56~105.29 97.23 92.37~102.33
AUC, ., 99.22 92.27~106.68 97.43 92.57~102.55
3 iTig MS V% s 2 Bl 4 UV ST I SO R I E N

AT, SCHRFR T8 1) 3R] B85 hr e iy 5 ok FE il e
T3 1 A R SO 1 -5 Ab (HPLC-UVOIET AN
0RH 0 1 B FH 5 3 (LC-MS/MS) 31, HPLC-UV
R L (SRR E P = B TR 7/ NS B A i 7 e D
WAZR 5 A2 I8 B L4 7y B 4 ReHE I E &, 43 A I TR A
e 5 RIS o 082 RS2, 7 VR T R B N bR i AN S
L5 5 G s Bm 2, HAR N R 8UE KT LC-MS/

10 A ST N N S v L 7 - N5 C N R
4~2 500 ng-mL™", HLANFE FIE 47 I [H] 24 9.5 min.
LC-MS/MS 3% 8 HPLC-UV 325 58 B3 | 72 £ e ff
ik = 7 2R E () LC-MS/MS 329 58 K B I 2% H
SCE] B3 i MR BE SR IR PN b A i R I,
LRV 0.2~20 ng-mL™' . ASHF 57 @ 57 UPLC-
MS/MS 7% 25 14 3 [l 28 3~3 000 ng-mL™", £ 7l 4b



$F47% FE3H 202438 %Kl"iﬂ'{ﬂ‘ti Drug Evaluation Research

Vol. 47 No.3 March 2024 - 579 -

TN EADTE R A, AR IZ AT R 5 min, 45
PO B f5R A R (6 PR L AT s ) 5 AR P A T
DAYH o 25 Jo 280 R, HE B 03 385 e )82 56 o 25 2R 1) 5
M), 39 43 1 R A B v, 3 T R R R I R A
VIR i I E
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