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Determination of Vonoprazan and Metabolite Vonoprazan Carboxylic Acid(M1) by UPLC-MS/MS and Its
Application to Pharmacokinetic Study in Rats Plasma

XU Haibo!?, WANG Shuanghu?, LIN Nengming!, ZHOU Yunfang?"(1.College of Pharmaceutical Science, Zhejiang
Chinese Medical University, Hangzhou 310053, China; 2.The Laboratory of Clinical Pharmacy, Lishui People’s Hospital, Lishui
323000, China)

ABSTRACT: OBJECTIVE To establish a ultra-high-performance liquid chromatography mass spectrometry(UPLC-MS/MS)
method for the rapid simultaneous detection of vonoprazan and its metabolite vonoprazan carboxylic acid(M1) in rat plasma and
their application to in vivo pharmacokinetic studies in rats. METHODS Vonoprazan and M1 were separated on an ACQUITY
UPLC® BEH Cis column(100 mmx2.1 mm, 1.7 um) with column temperature at 40 C. Acetonitrile-water (containing 0.1%
formic acid) was used as the mobile phase and gradient elution was applied with the flow rate at 0.4 mL-min~'. Electrospray
positive ionization source(ESI") combined with multiple reaction monitoring mode was selected, with quantitative transition m/z
346.04—314.97 for vonoprazan, and m/z 347.08—205.06 for metabolite M1. The protein was removed by acetonitrile
precipitation after adding internal standard and 2 pLL supernatant was injected. Therefore, all plasma data were analyzed by DAS
3.2.7 software to obtain pharmacokinetic parameters. RESULTS The retention times of vonoprazan and M1 were 1.07 min and
1.25 min, respectively. The concentration range of 5—1 000 ng'mL~" and 10-2 000 ng'mL"! of vonoprazan and M1 were shown
with good linear relationship. The precision and accuracy of vonoprazan and M1 were —4.41%-11.68%, and the extraction
recovery rate were 78.85%—86.05%, the matrix effect were 98.54%—104.08%. Vonoprazan and M1 showed good stability under
various experimental conditions. The stability results of vonoprazan and M1 showed that all RSD were <15.0%. After intragastric
administration of 10 mg-kg™' vonoprazan, the area under the curve AUC(o.) of the drug and metabolite M1 in vivo were 1 972.51
and 13 232.42 ug-L7"-h, respectively; the half-life ti» were 2.97 and 2.13 h, respectively; the plasma clearance CLz were 5.13
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and 0.76 L-h™!-kg™!, respectively. CONCLUSION The method has the advantages of short analysis time and simple operation,
which meets the relevant requirements of biological sample analysis. Thus, the method can successfully applied to the

concentration determination and pharmacokinetic study of vonoprazan and M1 in rats.
KEYWORDS: vonoprazan; metabolite; pharmacokinetics; UPLC-MS/MS
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Fig. 1 Structural formulas of vonoprazan and its metabolite M 1
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Tab. 1 Mass spectrometry of all compounds with multiple
reaction monitoring mode
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" m'z mz WS RNV HE/V
N Rk 346.04 314.97 0.108 20 10
Ml 347.08 205.06 0.108 40 15
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Fig. 2 Representative chromatograms of vonoprazan, M1
and internal standard

A-blank plasma; B-blank plasma spiked with vonoprazan, M1 and
internal standard; C—plasma sample of rats after oral administration of

vonoprazan for 3 h. a—vonoprazan; b—-M1; c—midazolam; d-total ion
chromatogram.
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Fig. 3 Mean plasma concentration-time profiles of
vonoprazan and M1 in rats following intragastric
administration of 10 mg-kg™! vonoprazan (X + €, n=6)

FT2 mEAEFIREI ST ML Y H A EE SR EHE . B f B (n=6)
Tab. 2 Intra-day and inter-day precision, accuracy, recovery rate and matrix effect of vonoprazan and M1 in plasma sample(n=6)
0, e & /0,
WE AL T % SR %
5 6.99 6.97 10.62 11.68 82.82+3.32 99.32+2.60
o s 6 4.12 5.56 2.76 3.65 81.91+£3.18 102.54+3.98
Rihi e
90 4.35 3.39 —-1.65 1.83 83.99+3.98 99.124+4.89
900 6.05 491 -2.41 —-1.51 86.05+7.32 98.54+4.91
10 4.53 4.96 6.13 7.11 82.13+6.66 102.08+4.51
M 12 7.95 7.43 5.10 6.42 83.85+9.56 104.08+8.74
180 1.12 2.11 1.14 -1.03 81.94+9.19 101.34+£1.38
1 800 5.76 2.14 -2.82 —4.41 78.85+3.67 99.03+5.83
=3 TEAHT AR KEE R M1 E H(n=6)
Tab. 3 Stability of vonoprazan and M1 in plasma samples under various conditions(n=6)
% A/ i 24 h 4°C4h 3 KRR -80 C,30d
o ng-mL™! RSD/% WAL/ % RSD/% HER L/ % RSD/% WA /% RSD/% HERIE /%
6 10.56 10.78 6.98 -3.25 -3.25 3.95 —6.85 5.11
AR 90 3.56 6.78 5.68 2.95 2.95 2.27 -1.65 3.65
900 4.05 8.65 1.26 3.17 3.17 5.87 2.86 3.64
12 3.68 13.05 5.05 4.36 4.36 1.57 3.46 8.97
M1 180 2.54 10.01 6.65 9.87 9.87 3.65 5.46 7.46
1 800 2.97 5.68 3.65 6.98 6.98 9.87 8.79 1.64
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Tab. 4 Primary pharmacokinetic parameters of vonoprazan
and M1 after oral administration of vonoprazan in rats( X = S,
n=6)
2iFE SR
AUC((),[)/I.Lg'L_l h

Kt Ml

1 972.51+460.00 13 232.42+2 371.45

AUC (g.ey/pug-L7""h 2 061.08+538.08 13 585.87+2 479.03

MRT g.t/h 2.78+0.19 3.33+0.20
MRT g-y/h 3.354+0.69 3.63+0.16
tipz/h 2.97+1.55 2.13+0.31
Tiax/h 0.83+0.26 1.50+0.55
CLz/F/L-h7'kg™! 5.13+1.27 0.76+0.13

Conax/Hg L' 627.08+187.25 3 165.10£622.82
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MS Kl 77 vk, ERAEEE, R, AT iR
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