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[ Abstract] Objective To prepare asenapine maleate microemulsion gel (ASPM-
Emulgel) and evaluate its brain targeting by nasal administration. Methods The prescription
composition and dosage of asenapine maleate microemulsion (ASPM-Emul) was determined

according to the equilibrium solubility of asenapine maleate (ASPM) in different oils,
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emulsifiers, co-emulsifiers and the compatibility results of excipients, and ASPM-Emul was
prepared into a gel with carbomer 940 as the gel matrix. The particle size distribution and
microstructure of ASPM-Emul were investigated. The in vitro release rates and permeability
in sheep nasal mucosa of ASPM-Emul and ASPM Emulgel were compared using the Franz
diffusion cell method. The nasal ciliary toxicity of ASPM-Emulgel was investigated using the in
vivo toad maxillary model method. Brain targeting of ASPM-Emulgel by nasal administration in
rats was evaluated. Results According to the results of equilibrium solubility and compatibility,
Maisine 35-1, Tween 80 and Transcutol P were selected as the oil phase, emulsifier and co-
emulsifier of ASPM-Emul, respectively, with the ratio of 4 : 4 : 2. ASPM-Emul was a light blue
semi-transparent microemulsion with a particle size of (73.6£7.4) nm. The microemulsion was
regularly spherical and uniformly dispersed under transmission electron microscopy. The results
of in vitro release and permeation showed that the release rate of ASPM-Emul was relatively
fast, while the release rate of ASPM-Emulgel remained stable. However, the permeability of
the two formulations in sheep nasal mucosa was basically similar. ASPM-Emul and ASPM-
Emulgel showed no significant toxicity to nasal cilia of toad. Compared with the tail vein ASPM
group, the drug content in the brain of ASPM-Emul and ASPM-Emulgel significantly increased
after nasal administration, both exhibiting significant brain targeting, and the drug targeting
efficiency (DTE) of ASPM-Emulgel was higher. Conclusion The preparation of ASPM into
microemulsion gel can significantly improve the brain targeting after nasal administration, and

is expected to improve the clinical therapeutic effect of ASPM.

[Keywords ] Asenapine maleate; Microemulsion gel; Nasal administration; Brain

targeting; Franz diffusion pool method
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Table 1. Equilibrium solubility of asenapine

maleate in different oils, emulsifiers and co-
emulsifiers (x + s, n=3)

Eill Liiip SR AN R (mg/g)
i PANIZAL 184+ 15
igp Rl 22.6+2.1
B ST 152+0.9
ZIRih 19308
SEAEKFH 237+15
Isopropyl Myristate 19.6 £ 0.9
Capmul MCM 101.5+3.1
Capmul PGS 55.6+2.3
Labrafil M 1944 3792 4.6
Lauroglycol 90 82.6+3.5
Maisine 35-1 301.5+4.3
Capryol 90 76.2 +2.8
A Labrasol 66.3+1.6
Tween 80 75.7+£2.6
Cremophor EL 20.1 £0.8
Cremophor RH 40 23.6+1.0
Solutol HS 15 41.5+2.1
BhFL Ak Transcutol P 154.6 +5.2
PEG400 43.7+2.0
Propylene glycol 98.6 +4.7
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Table 2. The results of compatibility evaluation
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Figure 1. The appearance of ASPM-Emul (A)
and ASPM-Emulgel (B)
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Figure 3. Transmission electron micrograph of
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Table 3. Evaluation results of physical and chemical properties of ASPM-Emulgel (x + s, n=3)

~ (25+1) C (32+1) C

=) WS pH FHE/EIA pH
ASPM-Emul 18.5+2.7 6.94+0.02 16.1+3.4 6.86 + 0.03
K I940%E I 54724 +853 6.35 +0.02 5163.7+91.6 6.31+0.01
ASPM-Emulgel 5143.7+72.6 6.48 +0.03 4951.3 +84.6 6.34 +0.02
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T 3 2K B 245 1 i % g 20 28 v 45
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fing ¥ 1] %K (drug targeting efficiency, DTE) i
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S8 “2.57 W, AEiES AR S,
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Table 4. The comparison of ciliary persistent vibration duration (x + s, n=3)

21531 PVD (min ) AEXHESE 3L (%)
AR K AL 662 + 15 100.0
19%ER TR IR k2 633 +21 95.6
198 SRR TR AN AL JoiRg) 0
ASPM-EmulZH 638 +28 96.4
ASPM-Emulgel 2 628 + 31 949
A 400 B 200
;E\ 300 ;E\ 150 ASPMIEG
E ASPMYE i Ei —=— ASPM-Emul
~ 200t —a—ASPM-Emul —~ ook —— ASPM-Emulgel
% —+—ASPM-Emulgel g
] R
£ 100 I Z sof
l
0 . . . 0 . . . .
0 2 4 6 8 10 12 0 2 a 6 8 10 12
ffal (h) HFfE] (h)

E6 ARFIFIM (A) Ffg (B) HEYMZSKE B iE #hZk (n=6)
Figure 6. The blood drug concentration—time curve in blood (A) and brain (B)
of different preparations (n=6)
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x5 ASPMZEKXRENFMARHAIATFESHE (X + 5, n=6)
Table 5. ASPM pharmacokinetic parameters in plasma and brain (x + s, n=6)
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