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Abstract: Objective To prepare aripiprazole self-emulsifying drug delivery systems (ARP-SEDDSs) and improve the oral
bioavailability in rats. Methods The solubility of ARP in different oils, surfactants and cosurfactants was determined by high
performance liquid chromatography (HPLC). Pseudo-ternary phase diagram was used to screen the prescription proportion of
SEDDSs. ARP-SEDDSs were characterized by dynamic light scattering, transmission electron microscopy, dilution stability and in
vitro dissolution. After rats were administrated with self-made ARP-SEDDS and ARP suspension (20 mg-kg™), the pharmacokinetics
was studied by HPLC to investigate the bioavailability of rat ig ARP-SEDDS. Results The oleic acid was chosen as the oil phase.
Meanwhile, polyoxyl 15 hydroxystearate and isopropanol were chosen as the surfactants and co-surfactants, respectively. The
optimized condition was oleic acid : polyethylene glycol 15-hydroxystearate : isopropanol = 2.0:5.6:2.4 in mass ratio with drug
loading of 10 mg-g™. ARP-SEDDSs could quickly form microemulsions after being diluted with water, and the microemulsions
could be observed to be spherical under transmission electron microscopy. The average particle size was (54.6+2.3) nm, polymer
dispersibility index (PDI) was (0.2014+0.011), and the Zeta potential was ( - 13.5+0.4) mV by dynamic light scattering. The
dissolution level of ARP-SEDDSs was nearly 100% after 10 min in pH 6.8 phosphate buffer which was higher than that of
aripiprazole orally disintegrating tablets (approximately 10%). The in vivo pharmacokinetic studies in rats showed that ARP-
SEDDSs significantly improved bioavailability compared with aripiprazole suspensions (the relative bioavailability was 248.8%).

Conclusion In this study, aripiprazole was prepared into self-emulsifying drug delivery systems, which was helpful for the rapid

Weis B EA: 2022-09-05
B—EH R, M7 M A . E-mail: Yingiangfeng@126.com
“BEEE: £ 8 E-mail:xiepdr@163.com



+ 572 - $F46% FE3H 2023F38 ‘ﬁﬁ‘#ﬁﬁt % Drug Evaluation Research

Vol. 46 No.3 March 2023

dissolution of the drug and significantly improved the oral bioavailability of the drug.

Key words: aripiprazole; self-emulsifying drug delivery systems; bioavailability; pseudo-ternary phase diagram; dissolution
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Table 1 Saturated solubility results of aripiprazole in

different oil excipients (x+s, n=3)
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Fig. 1 Pseudo ternary phase diagram of oil/mixed surfactant/water
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Table 2 Grading results of self-microemulsification

effciency
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Table 3 Optimization of drug-loaded SEDDSs
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F3 0.2 0.8 20 1 189.6+4.7
F4 0.2 0.8 30 11 673.1£6.9
F5 0.2 0.8 35 11 1079.8+12.6
F6 0.2 0.8 40 111 —
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Table 4 Dilution study of optimized ARP-SEDDSs (s,

n=3)
o ‘ : ﬁﬁf/nmA _
# WFE s pH1.2 3R pH4.5WER  pH6.8 BFR
WK EEMW R
1:50 Wik 54,6824  49.3x23 58.3+2.1
1:100 54.3+2.6 52.6+1.7 55.243.0
1:200 55.1+3.1 53.3+2.4 56.6+2.4
1:50 24 h 53.8+2.5 54.4+3.1 55.042.0
1:100 54.7+2.1 55.542.5 55.742.6
1:200 53.4+2.2 56.243.3 56.242.3
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Table 5  In vitro dissolution of ARP-SEDDSs and
aripiprazole orally disintegrating tablets in pH 6.8

phosphate buffer solution (x+s, n=6)

i T %
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5 5.1+1.3 92.1+1.2
10 9.1+1.4 99.6+1.7
20 18.442.1 99.241.9
30 28.1£1.3 98.5+0.7
45 34.240.9 99.7+2.5
60 49.3+1.0 99.5+2.8
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Table 7 Pharmacokinetic parameters of ARP-SEDDSs
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Fig.3 Mean plasma concentration-time profiles
(xts, n=6)
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