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Pharmacodynamics Study

Pharmacodynamics study of long — acting aripiprazole injection in animals and drug

residues at the site of administration

B, RER, PALE,
wirke', F R, kR,

12
IRF

(Lo BRI R BORBLHECA BRA R, TR R
519090;2. i Bk I 245 4 Wl e 3 A7 BRA =L T 4R
BRifE 519090)

TANG Qi', LIANG Yan —ni',
YE Guan - lian', YANG Yu - da'
YIN Xia', CHEN Bin'?,

WANG Yan — qging'

b

(1. Livzon Microsphere Technology Co. ,
Lid. Zhuhai 519090 ,
Province ,China ;2. Livzon Pharmaceutical

Group Inc, Zhuhai 519090, Guangdong

Province ,China)

Guangdong

2

BEWE :“TAHH" E R L ik
SR (2017ZX09201004 -016) ;)
A BRILAA T 5135 7S HE A1
B o MAOBL ¥ OBY WOH
(2016Z106Y229)

TEBR A JER(1994 ) 2, TE AT, ZE
P IRE 2 AT B 25 B AR I R 25
RS2

BISEE Yok, IE R g AR, A S0
Tel: (07568135841

E — mail; chenbin01 @ livzon. cn

FEE B A SD LA ZH L B N7 WRm i 58y vk, I T B 7 R
AR B 0 0 Y B A7 24 0 5 R AT 5, TR B EA T /N BRI I 25 3 L B 5T . ik
JH A S 0B 3 — =21 PUBRA B 3% 365¢ FH R (UPLC - MS/MS) XK ERLIL A
ZH P BT ST RIS R AT o RS UL S LA LR 5% LR 30% <
WGBS ARG, 2 0. 1% WIR ZIETTIE GR35 4 . Waters HSS T3™
Cis#(2. 1 mm x 50.0 mm, 1.8 wm) , W BHAH:0. 1% HERHY 5% LG KW -
0. 1% HRIY 95% L /KW, ik :0. 6 mL - min ™" JEREIRBLS Lo FH HL s
FE T IRIEE TR T W . SD K B4 BILP i 41 25 mg - mL ™" i 57 R g
Tk (MS) i1 BT 57 W w4 K ARTE S ) (R A 4% : Abilify Maintena®, AM) , Fi
UPLC - MS/MS yEAG M UL 4 2L 8% BRI 0L . R 3R O WRIE (PCP) 245 2t
AN A & Ia SR I BT ST R e filBK (40 .80 240 mg - kg ™' ) FI BT 7 IR M
KAESH571 (80 mg « kg ™' ) BUZGRKIEAT LLACHIF ST . R 2424 28 d J& , MS il 1
HIZ W) 5% B LRy 6.27% ~12.38% , AM I i 5% B8 F iR 23. 31% ;4524 35 d
J , MS i 50 B -3 25 95 5% B LA 0.58% ~ 2. 94% , AM il 5 (4 3% B L 451 oy
10.28% ~18.87% ., AM #Hi57F1 MS i 31 4 F (40 .80 240 mg + kg™ ") ¥ AT L
ik PCP 5/ N B ZPEizsh, £5i8  MS XFF PCP 5[/ A KMz sh
HIEIES AM AHIE, B2 — g RO R  (HILE T AL 255k AL T
FA] 37 WR A A0 5 77
SRR« BT ST WRIA 5 R RO R 5 8 AR 1 — TSR IR s 2R B
DOI:10. 13699/j. cnki. 1001 —6821. 2025. 07. 018
hE 525 :RI71. 41 XERERS: A
XEHE 1001 - 6821(2025)07 - 0995 - 07

Abstract; Objective

aripiprazole in male SD rats muscle,and apply it to the research of drug

To establish a method for the quantification of

residue at injection site in rats after administration of long — acting
aripiprazole injection ( LAI), and to compare the pharmacodynamics in
mice. Methods An ultra — high performance liquid chromatography
tandem mass spectroscopy ( UPLC - MS/MS) assay was used to
determine the concentration of aripiprazole in rats muscle. Sample pre —
treatment; Muscle tissue was homogenized in a 30% acetonitrile solution
containing 5% acetic acid,and then precipitated with 0. 1% formic acid
in acetonitrile for detection. Chromatography column: Waters HSS T3™

Mobile phase: 5%

acetonitrile and 95% acetonitrile both containing 0. 1% formic acid.

Cig column (2.1 mm x 50.0 mm, 1.8 pm) .

Flow rate: 0.6 mL + min~". Injection volume: 5 wlL. Mass spectrometry
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conditions ; electrospray ion — source positive ions mode, multiple reaction monitor ( MRM ) scanning mode. After
intramuscular administration of 25 mg « mL ™" aripiprazole microspheres for injection (MS) or long — acting aripiprazole
for injection ( brand name; Abilify Maintena® , AM) , the drug residue in male SD rats was determined using an
UPLC — MS/MS method. The hyperlocomotion model was established by acute administration of phencyclidine ( PCP).
And a comparative study was conducted on the efficacy of MS (40,80,240 mg - kg™') and AM (80 mg - kg™ ').
Results  After 28 days of administration, the drug residue ratio of MS group was 6.27% —12.38% ,while that of AM
group was 23.31% . After 35 days of administration, the average drug residue ratios were 0.58% - 2.94% and
10.28% —18.87% ,respectively. Both the AM group and each dose (40,80,240 mg - kg™') of MS group could
inhibit the spontaneous movement of mice induced by PCP. Conclusion The inhibitory effect of Aripiprazole
Microsphere for injection is comparable to that of Abilify Maintena on the spontaneous movement of mice caused by
PCP. And there is a certain dose — response relationship for MS, while the drug residue at the injection site of MS is
much lower than that of Abilify Maintena.

Key words: aripiprazole; microsphere; long — acting formulation; ultra — high performance liquid chromatography

tandem mass spectroscopy ; drug residue
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Figure 1  Typical chromatograms of aripiprazole and aripiprazole
—d8 (internal standard)

A Blank homogenate ; B: Blank homogenate mixed with aripiprazole; C: Blank

homogenate mixed with internal standard ;D ;Sample after administration.

R RSO 0 — = F DUARAT S IR B ARG ] 7 R MK £ Ef J3E N 5 JEE AR i

Table 1 The results of aripiprazole for accuracy, precision and extraction recovery using ultra — high performance liquid chromatography

tandem mass spectroscopy method

Intra — day(n =5)

Inter — day(n =15)

Concentration

Measured

Extraction
Measured

(ng-mL™") RSD(% ) RE(% ) RSD(% ) RE(% ) recovery (% )
(ng-mL™' xxs (ng - mL™" x%s
0.20 0. 18 +0.01 8.33 -10.30 0.20 =0. 023 11.48 -1.25 98.45
0.22 +0. 01 3.77 11.18
0.19 £0.01 7. 44 -4. 64
0. 60 0.61 +0.02 3.54 2.06 0.63 £0.030 4.84 4.65 -
0. 64 +0. 02 3.22 7.58
0.63 +0.04 6.55 4.30
40. 00 40.09 £1.04 2.59 0.20 41.24 £1.39 3.38 3.10 96. 47
41.42 £1.20 2.91 3.54
42.21 +1.19 2.81 5.56
200. 00 191.31 £6. 68 3.49 -4.34 201.41 £11.71 5.81 0.71 99. 11
201.03 £ 11. 65 5.80 0.52
211.89 +5. 88 2.77 5.94

RSD: Relative standard deviation; RE:Relative error.
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Day 7

VEH

Day 21

Model VEH

Control MS-M MS-H

R2 MEME SD KRG 5 BT N7 R I IR R ] 7 DR e <
ROESHFRG (25 mg « mL™") JE RO 2 P 5% B i (v £ 5)
Table 2 Drug residues at injection site after single intramuscular
injection of Abilify Maintena® ( AM) and aripiprazole microspheres
(MS;25 mg - mL™") in male SD rats (% +s)

Collection Dose Residue Mean residue
Group

time (mg+mL™") (pg-g") ratio (% )

28 d AM -1 25 6 745.77 +284.54 23.31 £8.25
MS -1 25 6 387.92+313.13 12.38 £10.71
MS -2 25 6 209.30+126.15 6.66+3.88*"
MS -3 25 6 229.45+336.27 6.27+8.10**

35d AM -1 25 6 505.48 £342.25 18.44 £12.53
AM -2 25 6 408.36 £379.53 14.31 +13.43
AM -3 25 6 287.13 £367.43 10.28 +13.05
AM -4 25 6 541.02+£252.83 18.87 +8.72
AM -5 25 6 411.67 £204.38 18.04 +8.91
MS -4 25 6 25.44+31.37  0.93 £1. 15"
MS -5 25 6 46.01 £50.92  1.67 +1.98%#
MS -6 25 6 15.88+10.24  0.58 +0. 36"
MS -7 25 6 39.67+22.78  1.43 £(. 84"
MS -8 25 6 4546 +64.43  1.72 +2 42"
MS -9 25 6 67.10%95.18  2.49 3. 60"
MS - 10 25 6 24.48+22.55  0.82 +0, 74"
MS - 11 25 6 62.05+109.33 2.94 +5 28"
MS -12 25 6 54.29+29.97  2.32+]. 27"

Compared with AM -1 for 28 d, * * P <0. 01 ; Compared with combination
of AM =1 to AM -5 for 35 d,"P <0.01,"P <0.001,**P <0.0001.

Day 14

Day 28

Control

2 JRIEESHRIRCURE (PCP) J5 90 min N/NRIK A AT SIS

Figure 2

The locomotor activity for a 90 min duration after phencyclidine (PCP) administration

Normal group : Normal feeding; Model group:5 mg - kg ™' PCP; VEH group:80 mg - kg~' blank microspheres; Control group: 80 mg - kg=' AM;MS - L,

MS — M, MS - H groups:40,80,240 mg + kg~ MS, respectively.
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Table 3 Total distances and inhibition rates of locomotor activity in mice at different time

Total distance(m,x +s)

Group n

74d 14 d 21d 28 d
Normal 10 111.53 £11.21 138.39 £9.61 113. 86 9. 41 118.49 +7. 14
Model 10 221.64 £25.75* * * 247.76 £19.97 * * * 273.94 £29.75* * * 280.08 £36.53* * *
VEH 10 213.74 £24.22% * * 225.53 £19.54* " * 264.17 £18.88* * * 237.81 £35.04 " *
Control 12 97.82 +8. 00" 77.17 9. 06 **** 121. 00 £9. 68 136.35 8. 73"
MS - L 12 124. 31 +8. 40*** 118.67 +11. 12*** 180. 50 +20. 43** 187.36 +177. 53"
MS -M 13 108. 23 £10. 48%## 102. 10 £9. 36*# 154. 14 £12. 64*** 143. 19 £ 11, 24
MS - H 12 92.02 +10. 47" 74.86 +8. 30 " #* 101. 37 + 6. 72%* 142. 20 +13. 56***

Inhibition rate( % )

Group n

7d 14 d 21d 28 d
Normal 10 - - - -
Model 10 - - - -
VEH 10 3.56 8.97 3.57 15.09
Control 12 55. 87 68. 85 55.83 51.32
MS - L 12 43.91 52.10 34.11 33.10
MS -M 13 51.17 58.79 43.73 48. 88
MS - H 12 58. 48 69.79 63. 00 49.23

— :No data; Compared with normal group, * P <0.05,** P <0.01, ** * P <0.001 ; Compared with model group,*P <0.05,* P <0.01,** P <0.001;

Inhibition rate = ( the total distance of model group — total distance of relative group ) / total distance of model group.

Abilify Maintena® gy Il PR2Z5 9 A B -2 3
SRR HER SN FR ROV (N R B LA ) AR B
TSR AR D L B B B M URE M el 8 AR (T
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5% ARBEEIGST MR E I, HoOR AR R B WK 7E
FREAG v, B UK UL N T S B ST R e — K 5 (15
120 mg - kg™ ) "G AL B T8 RIS S 4
i, R UCIR L W 20 A TR 10 L U E 0 i SR A L
e AR X Sl s 1 G 3 L SRR AL T B R 4T
YEApe BN FEWBAARTFNAN B 14 -, B I ] (9 4 R, 21
Y Y RE T 5, SN AN A0 R e B s . Y
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