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DML, EST B TR, EHTEX, $ R p & T HEMN(MRM) , A T 22546 & T 454 m/z 346.1-315. 4,
AR R EF A —d, H m/z2350.15316.2, L5 &K HEE A 0.30 ~50.00 ng - mL™' (r>0.998 9) , & &
TFE 0.30 ng » mL~" ;b R Fedb A 4555 B RSD ¥ <5.7% , # EAE 2. 15%~0. 82% 36 B W ;32 B EDk & it
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Abstract Objective: To develop a rapid, specific and sensitive UPLC — MS/MS method for the determination of
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vonoprazan in human plasma and its application in a bioequivalence study of two types of tablets. Methods: A

single dose, two — cycle, two products, and self — cross controlled trial design on bioequivalence was used. Plas-
ma samples were collected from healthy human volunteers at different time points after oral administration with the
test or reference product of 20 mg fumarate vonoprazan tablets under both fasting and fed conditions, respectively.
The plasma samples were treated by acetonitrile protein precipitation and then analyzed by UPLC — MS/MS. Chro-
matographic separation of vonoprazan was achieved using a Waters ACQUITY UPLC ® BEH C; (50 mm x 2.1
mm, 1.7 pm)column at 40 C. The mobile phase consisted of water ( containing 0. 1% formic acid) for eluent A
and acetonitrile (containing 0. 1% formic acid) for eluent B under a gradient elution. An electrospray ionization
(ESI) with multiple reaction monitoring ( MRM) mode was used to monitor the precursor — product ion transitions
of m/z 346. 1—315. 4 for vonoprazan and m/z 350. 1—316. 2 for vonoprazan — d,. Results: The rang of linearity
was 0.30 —=50.00 ng + mL™' (r>0.998 9) , and the LLOQ was 0.30 ng - mL~". Intra — and inter — day precision
values were within 5.7% , and intra — and inter — day accuracy values were ranged from —2.15% to 0.82%.
Recovery, specificity, matrix effect and stability met the guiding principles. This method has been successfully
applied to study the bioequivalence of vonoprazan fumarate tablets. The C,,, of the test product in postprandial and
fasting tests were (29.08 +11.59) ng - mL 'and (26.87 +8.14) ng - mL ™", respectively, and the AUC,_, was
(258.90 £87.71) h » ng - mL™" and (223.08 +43.27) h - ng + mL™", respectively. The C, . of the reference

product in postprandial and fasting tests were (28.73 +10.25) ng - mL ™" and (26.93 +8.09) ng - mL ™', respec-
tively, and the AUC,_, was (250.33 £73.13) h - ng - mL 'and (227.56 +46.26) h « ng - mL™", respectively.
s AUC, _, and AUC, __, of the test and
reference products were 88. 64% —112.28% , 96. 1% —108.2% and 96. 6% —108. 7% , respectively. And
s AUC,_, and AUC,__ of the test and ref-
erence products were 94. 01% - 106.23% , 94.71% - 102.03% and 95.18% - 102.47% , respectively.

Conclusion: This validated method has the advantages of simplicity, rapid, and high sensitivity. Test vono-

In the postprandial trial, the 90% Cls for the geometric mean ratios of C

in the fasting trail, the 90% Cls for the geometric mean ratios of C

prazan fumarate tablets are bioequivalent to the reference product.

Keywords: UPLC — MS/MS; vonoprazan; bioequivalence ; pharmacokinetics; acid — related disorders
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AL R GEBR T WL — 285, — ot 1 R
53 W3k 22 BN R AR ) ORI B, B 2 A A R
( proton pump inhibitors , PPIs) 7] 45 & b 3171 1 & & 4
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Tab.1 The program of LC gradient elution

sl AH HG B (ratio of mobile phase) /%

S ACmobile phase &) Jigh ] B(mobile phase B)
0.00 80 20
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1.51 5 95
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(CE) 43510 14 15 V, ATHLE (EP) 43518 128
V, L R (DP) Al 4 % Y H L R (CXP) ) 08
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Fig.2 Typical UPLC - MS/MS chromatograms
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2.6.2 ArfEfh sk SoE i L1901 AR
1] 25 [ I PRI AR v il 2 T A A 30 I R
(i ¥k E 5 0.30,0.60,1.80,5.00, 12.00,
25.00.40.00.50.00 ng - mL™") , #H“2. 4" i |
Ty HEATRE  TAL R 2. 17 TR SR A BEAT 4y
B, AGR D) 5 AR e T AR AR Y g AR AR, £
PIHE X AR s AR, AU SRy 1/X° JEAT SRk IR
EpE e
Y=0.074 833 X +0.000 686 r=0.998 0

FITAT 0 M 1 b o il 6 289 75 5 ML A . R
FNL 75 0.30 ~50.00 ng - mL™'" & X R BT, © &
TRRK0.30 ng * mL ™',

2.6.3 FEEJEFMEFE  LL19:1 AR M S H
2% H AR 2 T A VA 0 I S R i, o4 I S R
AR R 0.30 (a2 2 T BR AR ) L0. 90 (IR ¥k &
JEERE ) (4. 00 (JLAa] o i B A ) . 20. 00 (
VP TR FEAE ) 37,50 ng - mL T (R R B R E AR
fi) o 3 d FE TR AS [RIE VR AR b 3 45 ik B o 4 o 2 A
AR IRCEATH 4 6 10 TAL BES UERE A #r, Bt
FHL ARG 27 B2 R MERR FE . RS2 B RSD <15.0% (&
T TR 5, RSD <20. 0% ) 5 1AM FE (A A X
2% (Bias, % ) 7E £15. 0% 2 [a] (%F T £ 5 B 4
B, Bias 78 £20. 0% Z [0]) o 45 B 45 A H 2 b ifie,
W2,

R2 REEMAERE

Tab.2 Precision and accuracy results

N (within —run) (n =6)

HEf#] (between — run) (n =18)

PG B

. ‘ Kol _ Kol ‘
(‘nominal concentration)/ RSD/ Bias/ RSD/ Bias/
. ('measured concentration )/ (‘measured concentration)/
(ng-mL™") % % % %
(mean +SD, ng - mL™") (mean +SD, ng - mL™")
0.30 0.30 +£0.02 5.7 0.00 0.30 +£0.02 5.0 0.00
0.90 0.90 £0. 02 2.1 0. 00 0.90 £0. 02 2.1 0.00
4.00 3.94 +0.07 1.7 -1.50 3.98 +0.07 2.2 -0.50
20. 00 19.57 £0.23 1.2 -2.15 19. 82 +0. 39 2.0 -0.90
37.50 37.81 £0.28 0.73 0.83 37.74 £0.58 1.5 0. 64
%7 -1 > s ¥ %7 AR
2.6.4  FEHCIEYE A K (0.90 ng - mL7 ) ZHOREML . BRAAS VR R B2 B IA] i R R v R 4

(20.00 ng - mL™") 5 (37.50 ng - mL™")3 f~ ik
0 J5T 4 R L HE RR 2. 47 T R R TR SE AT
i TOUAD 38, 75 30 42 B Il g S8 P 5 =5 1 I 3%
WU B EWE W o im AL ENL F1 FNL - d, i 4515 2]
% L 3 A R B B BT R A A, 5 E 4R R R

Bl i A2 LU RE dfh b FNL A FNL — 0 1] FR 5 %€
PEHCET R

W3 Pros A% b 3 AR SR He BEK Y-
A9 -S54 B[] i R 2 > 50. 0% H RSD < 15% , 75 45
PRUERLE o

=3 A3 FNL #0 FNL - d, $2 BR [2 4 2= F0 5 ST 38 A
Tab.3 Recovery and matrix effect of FNL and FNL —d, in human plasma

Sy PSR T FEI B (reovery ) LR (matrix effect )
( component) (nominal concentration)/(ng + mL~") SEHE (mean ) /% RSD/ % SEH4E (mean) /% RSD/%
FNL 0. 90 101.6 2.1 0.97 1.8
20. 00 94. 6 1.7 1.0 0.77
37.50 98.5 1.9 0. 99 1.4
FNL - d, 70. 00 98.7 3.7 / /

2.6.5 FLFEON 6 LR EYA A MRS B s
W m A FNL 1 FNL - d, il % 75 2 1% (0.90 ng -
mL ") . H1(20.00 ng - mL™") 5(37.50 ng - mL~")3 4>

YL PR ST Ao it 1 DA R JOORE 5 3 AN 35 R SO
AR o 5 5 iR B FNL A1 FNL - d A [R) e
VEIRAE N 2 BRI, LA M B R RE AL S 2 1L
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TR U AT B L RRE N . WNER 3 Fiom, X TR SIS E AW ZENAE £15.0% AN, 13 4 fr

SRR 6 A UL SR P d , AR I — T3 T8k
17/ RSD < 1. 8% AP bn tERLAE . BLAT, 2% 3
ML 2% i3 i L 5 o 4 IR P g 3 TR

B S e B 5 PRI T BE Y e 22 AE £ 15.0% Z |H]
(RSD <15.0% ) , 5 /48 5 JF 0 EK
2.6.6 FREME BB SCPRAE S AED 2 o RE R

R e MR AT 5% {K(0.90 ng » mL™") (/&
(37.50 ng « mL™") ¥k B JTUF8 I 3 R O, A T 4%
AT —BEN AL, FEUB 6 i) o8 o vF b e R o 0 5

71N, FNL ISR St 7 28 0 OGS 08 T & 48 b 7E -
20 CHI =70 CZ&AFTFE 35 d S VRR 6 IRIFR
JE  ZATAL LG B 3% A S AE A SRR SR N (8 C)
HCE ST h g, BbAh, FNL 4 A i 7 3 R &%
PR 2 h AR R B BE RN MR FEAE A 58 S
FAE A SRR N (8 °C) i 18 h F&sE . FNL Al
FNL — d, fiff 75 W AE % FOG S T HCE 48 h FaoE,
1 =20 C A FaCE 22 d 20 s TARRAER IR FDG &
PERTSCE 45 h A8 76 4 CARFRICE 21 d B .

x4 MEFHERBIBTEME(n=6)
Tab. 4 Stability of FNL in human plasma

HEFESRAT BIbioviI3 LioalllbrdE RSD/  Bias/
(storage conditions) (nominal concentration)/(ng - mL.™") (measured concentration)/(mean +SD,ng - mL.™") % %
48 h ADCE R E 0.90 0.88 +0.03 3.6 -2.22
(48 h short — term stability) ,10 ~30 C 37.50 37.12 £0.31 0.83 -1.01
6 YR E M 0.90 0. 89 +0. 01 .2 -1L11
(6 cycles freeze — thaw stability) , —20 °C 37.50 37.53 £0.20 0.54 0.08
6 YRR FaE M 0.90 0. 89 +0. 02 20 -1.11
(6 cycles freeze — thaw stability) , =70 °C 37.50 37.48 £0.37 L0 -0.05
35 d KICE TR E M 0.90 0. 89 +0. 01 0.88 -1.11
(35 d long — term stability) , =20 C 37.50 37.59 £0.49 1.3 0.24
35 d KCE TR E M 0.90 0. 90 0. 02 2.5 0.00
(35 d long — term stability) , =70 °C 37.50 37.330.35 0.94 -0.45
51 h B SFEFE R E A 0.90 0.90 +0. 03 3.4 0. 00
(51 h auto — sampler stability) , =70 C 37.50 38.18 +0.53 1.4 1.81

2.6.7 He FMEBEMIMKLL L2 AR R
#£(90.00 ng + mL~ )Ifll’{ﬁﬁ‘nn,{) WS Pk
B 250 B AE + 15.0% Z [A] (RSD < 15.0% ) , 3%
AL SRR 3 A5 4 R v 5, s i FRRFEM RIS
A5 ELRE S R R 0 R A AR B B 0 )N TR E
TKEH—E&* FNL Wi 07 Y Y 20. 0% F1 FNL - d,
T A EE ) 5. 0% |, 5% B AN 2 20 R E it )3\
*ﬁ?ﬂiﬂiﬁﬁ SRR 230 SRR S, BT RE AORE 9% BE R
HER BE 75 G b
2.7 AEAE T
TE 1 920 A RORE i TP IR FRAE C,,,. BT 3 0T BR
AR I 198 A oK A b 1 A7 56 4 5 T BT
(ISR) , [A]—22 134 1 ISR 7EH: 2 A Jal SR il G 52
BUG T DA 23 Bk B2 5 8 U 7 W R 0 22 1 B
TAPETH R AR 25 SR F D 2/3 (1 ISR FE G 1R

HWEHR L

ZE1E £20. 0% LAY o G595, 192 A BE A i i 22 30
BN =5.5%~5.9% i3t %k 100% .
3 BRI ANFESHEEWEILEEN

fit i AR 2383 2 I AN I IR PR 2 3k 351 2
EL 700 1 - 2 i 2 v B — ) [) i 2 DL IET 3, 2 %E2Y
R %S5 S,

B I A s I 45 24 B2 i E WA A
SRR EE (BES) Hi fR“2. 57 3R HEA T AE ) 453K
PEOIMT . AnEE 6 iR B IERE H F 2 R g, 32
RS R C,,, AUC, _, (AUC, _,, JLf¥{E
b 90% & {5 X 18] 43 3] Ay 88.64% ~ 112.28% il
94.01%~ 106. 23% ,96. 06% ~ 108. 20% Fl1 94. 71% ~
102. 03% 96. 60%~ 108. 65% F11 95. 18% ~ 102. 47% ,
F7E 80. 00% ~ 125.00% *' , 3213 35 F1 5 o 30 24
R
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Fig.3 Mean concentration — time curves under fed and fasting conditions

®5 BERMERABREREZLRINSFSE (mean SD, n=24)

Tab.5 Pharmacokinetic parameters of FNL in postprandial and fasting tests

S8 48 51X ( postprandial test) 25 I (fasting test)
( parameters ) T R T Z LR R
T,../h 2.39 +0. 93 2.49 +1.07 1.51 +0. 46 1.61 +0. 62
Coo/(ng - mL™") 29.08 £11.59 28.73 £10.25 26.87 +8. 14 26.93 +8. 09

227.56 +46. 26
232.92 +47.54
7.32£1.27

AUC,_,/(h - ng-mL™") 258.90 +87.71
AUCy_,,/(h-ng-mL™") 266. 07 +88. 07
T\/h 7.44 +1.17

250.33 +73. 13
256. 64 +74. 54
7.35+1.17

223.08 +43.27
229.04 +£42.98
7.17 £1.20

T (note) : T, LA B IR (T, Was expressed as the median)
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Tab. 6 Bioequivalence analysis of FNL after oral dose the test or reference product under postprandial and fasting conditions

JUTTEE JUHSEE U 90%  AMENERRE Witk
A B8 (geometric mean) ( geometric BEX (individual S
(test) (paraneter) mean (90% confidence coefficient of (power)/
T R ratio) /% intervals)/%  variation)RSD/% %
BIG C,./(ng-mL™") 27.00 27.06 99.76 88.64 ~112.28 24.2 86.47
(postprandial) ~ AUCy_,/(h +ng + mL™") 244, 54 239.86 101.95 96. 06 ~108. 20 12.0 >99.99
AUCy_./(h - ng - mL™") 252. 11 246.09 102. 45 9. 60 ~ 108. 65 1.9 >99.99
251 C,../(ng - mL"") 25.87 25.88 99.93 94,01 ~106.23 12.4 >99.99
( fasting) AUC,_,/(h *ng + mL™") 218.77 22.54 98.30 94,71 ~102. 03 7.5 >99.99
AUCy_../(h - ng - mL™") 224.97 227.79 98.76 95. 18 ~102. 47 7.5 >99.99
4 Itig AR R R — S — 7K - AR — 10 mol « L™

AR L 1R PR R UPLC - MS/
MS 5 E NS AP AR R A e . Ak g, T
0. 1% FIR/K - 0. 1% FER ZHE A1 0. 1% K -
0. 1% H R Y A DR e s AR RE AT A BE DRI , i T 2 0
ECHH BEAYL I BE T S5, S 0. 1% IR Z A& 11 i
ZhAH B a] f £ U 49y 19 €4 1 IV TE B o O3 A0, R
A A AR RE £ TR B I ] (A 5 0 e I 4 1

L8 (40:40:20: 0. 5:0. 05, v/v) 1 UEEHRL, DM
T BB Al I IS R AT LA S50 R AR i 1 5k
B o SRR AL G WA D AR, Ik A i iy Ak 3
Lo oy i A v SR iR 22, 45 SR SRR T S R
M & A U0HE J5 % 2547 BUAL B, 2RV [
0.30 ~50.00 ng - mL ™", HA RABHE &, FEFR/D
BEPENE L RN o A5 U0 AL, 388 g A DA I

RO R
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FPARIERLAE VR B2, & SRR hi A b iy AR )
GRERE TSR T — T RER A i

SCHRFIRE , H A e 55 M 23 i 11 R4 25 AR R AE
20 mg if,C,, H(25.0+ 5.6)ng -+ mL™"' >2 h,t,,
E5.1~87h, 55— KHNFELRKELEAALD EE
B FEAIR B T, R I A 25 R ¢, 7E
1.51 ~2.49 h, 8 J5 iR W I ] bb 23 i e, XLtk , 40w
FEGEARE LA WIS o 285 4 24 32 kil ) R0 2 L i )
B C,o o395 29. 08 F128.73 ng » mL~"',C, FFZik#
ZIRIR Y RSD N 24.2% , 55 6 25 25 %3l 77 Al 5
IR €, 535 26. 87 F126.93 ng + mL ™", C, 1E
ZARH Z B N RSD Ky 12.4% , M, %254 515
R FEEREMEBRRETH C,, . AUC,_, .
AUC, _,, ZX 54 e TUT I (A LL Y 90% E17 X [H] )
FFEFUEARE, BDTE R GH B2 R B3 TE 2 &
I ARV AR 32 U A RN 2 i R E 25 IR AR fe
RETFAEWFRL

’ tmax
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