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Determination of Brexpiprazole Concentration in Human Plasma by UHPLC-MS/MS and Its
Bioequivalence Study

LI Sha, SONG Peiying, LI Xinxin, WU Qiang, WEI Boping, YUAN Jun, ZENG Shi’(Bioanalytical Service Center
of Sichuan Institute for Drug Control, NMPA Key Laboratory for Technical Research on Drug Products in Vitro and in Vivo
Correlation, Chengdu 611731, China)

ABSTRACT: OBJECTIVE To establish a fast and sensitive UHPLC-MS/MS method for determination of brexpiprazole in
human plasma and to investigate the bioequivalence between 2 formulations of tablets. METHODS Waters Acquity UPLC
BEH Cis (2.1 mmx50 mm, 1.7 um) column was used with the mobile phase consisting of 0.1% formic acid water(A) and
acetonitrile-methanol(50 : 50, containing 0.1% formic acid)(B) in gradient elution. The flow rate was controlled at 0.4 mL-min™!
with the injection volume of 2 pL and the column temperature was set at 40 °C. A mass spectrometer equipped with electrospray
ionization source was used and brexpiprazole(m/z 434.2—273.2) was monitored in positive ion MRM mode, with brexpiprazole-ds
(m/z 442.4—281.3) as internal standard, ion source was ESI source. After addition of internal standard, plasma protein was
precipitated by methanol, and supernatants were detected after dilution. RESULTS Brexpiprazole was linear in the range of
0.2-50 ng-mL! and the lower limit of quantification was 0.2 ng'-mL"'. The intra-day and inter-day precision CV of quality-control
samples was <15.0%, and the accuracy was in the range of —1.7%—5.5% in terms of relative error. Recovery rate, specificity, matrix
effect and stability met the guiding principles and criteria of NMPA. The method was successfully applied to a bioequivalence study
of brexpiprazole orally disintegrating tablets containing 2 mg in healthy volunteers. The average Cmax under fasting and fed
condition of the reference tablet were 19.62 and 20.83 ng-mL~!. The average Cmax under fasting and fed condition of the test tablet
were 21.68 and 19.74 ng'mL~'. CONCLUSION The method is sensitive and simple in process, and can produce well
chromatographic performance. The test brexpiprazole orally disintegrating tablet is bioequivalent to the reference tablets.
KEYWORDS: brexpiprazole; antipsychotics; plasma concentration; bioequivalence; UHPLC-MS/MS
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Tab.1 Gradient elution of liquid chromatography

i [ /min TSI A% T B/%
0 57 43
1.10 45 55
1.40 20 80
2.20 20 80
2.25 57 43
3.00 57 43
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Fig.1 Representative UHPLC-MS/MS chromatograms of brexpiprazole

a—blank plasma sample; b—-LLOQ plasma sample; c—plasma sample at 4 h after oral administration.
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Tab. 2 Precision and accuracy results
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Fig. 2 Mean concentration-time curves of brexpiprazole

under fasting condition(n=23)

In the sequence of T-R administration in this study, one subject was not
administered in the second period, and the corresponding period was not
included in the data set; in the R-T administration sequence, another
subject was not administered in the second period, and the corresponding
period was not included in the data set, so n=23.
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Fig. 3 Mean concentration-time curves of brexpiprazole
under fed condition(n=24)
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100.96%~120.94%, W3 4. &R+, 2l
52 IR AUCo72n JLATIE LN 98.21%,
90% &{Z X [H] K 94.50%~102.06%, ZidiHlH] 52
FEHIFY Conax JUATEIE LR 94.77%, 90% &5 X
[ 90.60%~99.13%, L3 5. 2 FifilF] AUCo.72n
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3 Wig
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Tab. 4 Bioavailability parameters of brexpiprazole of test tablet with reference tablet under fasting condition

JUTEiE ZRA JLATHIMELE 90% e
ey HIME HE/% - I
R Bgnii bl Z I SRR L% RS 5/% B XIA/% IR /%
Cinay/ng-mL"! 21.68 19.62 110.50 17.66 100.96~120.94 73.56
AUCq.7 /h'ng-mL"! 800.81 779.72 102.70 15.44 94.86~111.20 99.31
RS BERBRFREKEZRE S LHEF 0 £0F A E 5%
Tab. S Bioavailability parameters of brexpiprazole of test tablet with reference tablet under fed condition
ILATHfE Zik# JUATH{E I 90% R
25K SME LE/% e .
AEEA Zik A S LA JLETE LI B 1% B K% SRR /%
Cinax/ng-mL™! 19.74 20.83 94.77 9.10 90.60~99.13 100.00
AUCq.7, /h'ng-mL™! 839.89 855.20 98.21 7.77 94.50~102.06 100.00
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