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Abstract: objective To establish a sensitive and simple high-performance liquid chromatographic tandem mass spectrometry (LC-
MS/MS) method for the determination of risperidone in human plasma and utilize in a pharmacokinetic study in healthy volunteers.

Methods Protein was precipitated by acetonitrile in plasma samples, and the analyte and internal standard were separated on a
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ZORBAX Eclipse XDB-C,; column (50 mm x 4.6 mm, 5 pm) with a gradient procedure using 60% acetonitrile-40% methanol as the
organic phase and 0.1% formic acid -5% acetonitrile-10 mmol/L ammonium acetate formate solution as the mobile phase at flow
rate of 0.5 mL/min. Electrospray ionization (ESI) and multiple reaction monitoring (MRM) detection modes were used for
quantitative detection of risperidone and risperidone-D4 (internal standard). In the mode of multiple reaction monitoring ofpositive-
ions, the monitoring ion pairs of risperidone and risperidone-d4 were m/z 411.3—191.2 and m/z 415.3—195.2, respectively. The
specificity, system applicability, accuracy, precision, matrix effect, extraction recovery, stability and other methodological validation
were carried out. Eight healthy adult subjects (without shedding) were given risperidone tablets 1 mg orally on an empty stomach.
Blood samples were collected into anticoagulant tubes containing heparin sodium 0 h before administration and 10, 20, 30, 45 min,
1.00, 1.25, 1.50, 2.00, 3.00, 4.00, 5.00, 6.00, 8.00, 12.00, 16.00, 24.00, 36.00, 48.00 h after administration. Plasma samples were
separated and analyzed by LC-MS / MS. Results The established LC-MS/MS method had good specificity and applicability, and
there was no cross effect between internal standard and analyte, The linear range of risperidone in human plasma was 0.1 ~ 20.0 ng/mL,
the lower limit of quantification (LLOQ) was 0.1 ng/mL, The matrix effects of risperidone normalized by internal standard in fasting
plasma, postprandial plasma and hemolytic plasma were 0.991 ~ 1.000, 1.000~1.010 and 0.994 ~ 0.999, respectively. The average
extraction recovery of risperidone in human plasma was 96.8% ~ 99.7%. The accuracy, precision and stability all meet the relevant
requirements. The pharmacokinetic parameters, 7, C,. .~ AUC,, and ¢, were (0.969+0.248) h. (7.83+2.24) ng/mL . (25.5+
12.0) h-ng/mL and (3.31+1.74 ) h. Conclusion This LC-MS /MS method was proven simple, sensitive, rapid and suitable for

pharmacokinetics study of risperidone in the healthy human.
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Fig. 2 Representative chromatogram of blank human plasma samplea(A ), simulated biological sample with analytes (0.1

ng/mL) in blank human plasma(B), and plasma sample of 2 h after oral risperidone of 1 mg (C)
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Table 2 Stability of risperidone in human plasma
determined by LC-MS/MS (Z+s, n=3)

PR BRI WERER A RSD/

RoRIEE SR E/(ng'L D) E/(ngL ") E% %
FEIRHE S h 0.3 0.309+0.003 103  1.12
16.0 15.100£0.300 94 1.99

R E 20 h 0.3 0.328+0.008 109 2.47
16.0 16.300£0.252 102 1.54

—70°CEEER 0.3 0.309+0.010 103  3.09
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DUEA LG 13 0.3 0.326£0.002 109  0.64

WEIRINE 4 h 16.0 16.500£0.115 103  0.70

*3 FIEREALLFHBREE(n=3)
Table 3  Stability of risperidone in human blood (n=3)
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7 [l W e DL K 5 1 2% A 55 5 A L A0 AL, 9 AR 1)
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Fig. 4 Mean plasma concentration-time curve after oral
administration risperidone (1 mg) in eight healthy adult
volunteers

x4 BEZIREOBRIERA 1 mg FRAHFESH (7
s, n=8)
Table 4 Pharmacokinetic parameters of risperidone after

oral administration of rieperidone (1 mg) (x+s, n=8)

ZH AL )3 i
Chan ng-mL ' 7.83+2.24
Lnax h 0.969+0.248

AUC,, h-ng-mL™" 25.5£12.0
AUC,., h-ng'mL ' 26.5+12.8
MRT,, h 3.78+1.41
MRT,., h 4.40+1.97
rd L 3924540
CL L-h' 93.4£121
tn h 3.31+1.74

TR T ORAE I 58 45 S HERf P e R L

P B SCHR R I, i BRGSO R 1 mg RS B
J&i 5 K5 UK FE N (4.99 4 1.26) ng/mL, A B 58 % 52 (1)
2R PE YO N 0.1~20.0 ng/mL , BE At i A2 S B IR 1)
e T 5 K, SO B 1O R N R AT R ORE AL B
A2 RN K AUC, /AUC,, 1) EL 1135 K T 80% , th
T A2 S BRI R R B 75 3K, DR IE R 0% 52 it 5 %2 11
NABEEPRE A TR BE I A

AW F0 S N I R R R R LC-
MS/MS V2, B3 2 UTTE B R 2R S EAT
TAL B, 5 SCHR D7 VA AR L, T B AR, 2k A &
AT 50 b, R BRE &, R 3% RE AT HE AR FE 3 R
I, LLOQ AIJA 0.1 ng/mL , $& H [A1 A0 45 v , I 58 1k
T TE R VR SR, A5 B [ 24 8102020 A7 Rl AR
VIRE 8 B4 AT 5 VR IR 4R 5 R (R AE DG LR, I

JC Ty R T I R Al R 52 3K 3 25 i 10 R R 855 I
1 mg Ja B ANARZ 3 22 58, H oA 55 B I R FH 245 1)
it — 3P 5T LA R A ) 24 1) — B VR B i T AT 5
53 #1772 o

WAL, B AW TE T IRAS BT 39 2530 2 S 8 1
fio~ Coun AUC,, 5 T A W 78 BRHEAT EL ORI, [7) 55
FE( mg) N, 4 REAR -, H52mgilE N
GEERAALES 2t FEAR B CL AUC,, 2 2 2
5 GRIE L) KR, Ja 25 AT IR A 70 R0 35 B A2 AR A
2B SR ERAHELER.
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