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Optimization of Penetration Enhancer of Nabiletin Micromulision
Gel by Orthogonal Test and Evaluation of Drug Release in vitro
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Abstract: The penetration enhancer of nabiletin micromulision gel was optimized and its drug release mechanism in vitro
was studied. Orthogonal design was employed to transdermal diffusion test in nasal mucosa of rabbits in vitro , the cumu-
lative permeation quantity and permeation rate of nabiletin were used as indexes to optimize the prescription ; Behavior of
drug release was studied by modifying diffusion cell and mechanism of drug release was studied by membrane-less mod-
el. The results showed that the influence order of different penetration enhancers on cumulative permeation quantity and
permeation rate of nabiletin were as follows : azone > borneol > propanediol ,while azone had significant influence( P <
0.05) ,and the cumulative release rate of microemulsion gel in 12 hours was 86% which followed the Higuchi equation,
erosion rate of microemulsion gel was low and not linearly correlated with the drug release rate(r =0.9387). Tt was evi-

dently that the prescription of 2% azone,2% borneol and 1% propanediol can be used as the compound penetration en-

hancer, it had a good property of drug release in vitro and showed controlled release property.
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Fig. 1 HPLC chromatograms of reference substance( A) ,nabiletin micromulision gel( B) and blank stromal(C) in receiving liquid
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Table 1 ~ Solubility of nabiletin in different receiving medium
A I
Receiving medium Solubility ( mg/mL)
AR 7K Saline 0.121
® =30% £, JiE-HEL K 30% Ethanol-Saline 6.346
® =30% it 80-F ¥ L 7K 30% Tween-Saline 5.584
® =30% PEG-400-4 3£ 7K 30% PEG-400-Saline 3.745
PBS %z ph£h ¥ W Phosphate buffer solution 4.332
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Table 2 Factors and levels table of orthogonal test
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Azone( % ) Borneol (% ) Propanediol (% )
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Table 3 Results of orthogonal test
FHB B BIEHRE R
SLEGS No A B C Cumulative permeation Permeation
quantity (pg/cm?) rate (wg/cm? - h)
1 1 1 1 1011.555 87.271
2 1 2 3 1784.545 148.710
3 1 3 5 1415.595 117.390
4 2 1 3 3066. 605 248.310
5 2 2 5 3435.410 280. 840
6 2 3 1 3200. 825 267.830
7 3 1 5 2108.095 194.280
8 3 2 1 2795.755 227.950
9 3 3 3 2924.210 248.130
Q. 1403. 898 2062. 085 2336. 045
1I; 3234.280 2671.903 2591.787
I, 2609. 353 2513.543 2319.700
R 1830.382 609.818 272.087
I 117.790 176. 620 194.350
11 265. 660 219.167 215.050
11, 223.453 211.117 197.503
R 147.870 42.547 20.700
x4 AEDW
Table 4 Analysis of variance
Bzt J5 2R [RS8 Okl F F {8 p B FEE
Indicator Source Sum of squares Df F value P value Significance
Q. A 5193952. 141 2 390.036 19 *
B 600770.916 2 45.114 19 *
C 139702. 113 2 10.491 19 -
Total (1%7%) 13316. 600 2
J A 34811.511 2 375.415 19 *
B 3064.990 2 33.054 19 ®
C 746.303 2 8.048 19 -
Total (i32%) 92.73 2
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Fig. 2 Cumulative release curve( A) ,cumulative dissolution curve(B) and correlation curve of erosion and drug release of nabiletin

micromulision gel(n =3)
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Fig.3  Cumulative drug release curves of nabiletin micro-

mulision gel in vitro (n=3)
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