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test design and research on its transdermal permeability in vitro

LIN Yuan-yuan', LIU Jing', WANG Dong-mei', XU Yue-hong', WU Kong-yuan®, LIU Xiao-long’, HUANG Qing’
1. School of Pharmaceutical Sciences, Sun Yat-sen University, Guangzhou 510006, China

2. The South China Center for Innovative Pharmaceuticals, Guangzhou 510663, China

3. Foshan Biours Biotechnology Co., Ltd., Foshan 510100, China

Abstract: Objective To optimize the prescription of Baoxieling Hydrogel Patch (BHP) using Box-Behnken test design and to
investigate its transdermal absorption properties in vitro. Methods Taking the comprehensive scores of the early adhesion, uniformity,
ductility, consistence, skin adhesive ability, repeated exposing paste, and residue as response values, Box-Behnken test design was used
to optimize the amounts of sodium polyacrylate NP 800, aluminum glycinate, and fillers, and to validate the optimal formulation. The
percutaneous permeation of cinnamaldehyde, eugenol, evodiamine, and rutaecarpine in the optimal formulation was studied by in vitro
transdermal delivery experiment with Franz diffusion cells and their contents were determined by HPLC. Results The optimal ratio
of the prescription was as follows: sodium polyacrylate NP 800-aluminum glycinate-fillers (0.82 : 0.02 : 1.56). The foremost factors
were fillers and aluminum glycinate. Its transdermal absorption met zero order dynamic process. Conclusion The optimal
prescription has uniform paste, suitable consistence, easy ductility, moderate adhesion, and perfect transdermal effect. It could provide
the foundation for the development of new prescription of Baoxieling.
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Fig. 1 Effect of ratio of tartaric acid to aluminium
glycinate on consistence and crosslinking
speed of BHP
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Table 3 Design and results of response surface experiment

W5 Alg  B/g Clg ¥IFN GZGEEE WA D

1 1.0(1) 003(1) 2(0) 4 32 36
2 08(0) 0.03(1) 3(1) 4 24 28
3 1.0(1) 001(-1)2(0) 4 72 76
4 1.0(1) 002(0) 1(-1) 16 84 100
5 08(0) 001(-)1(-1) 4 68 72
6 06(-1)0.02(0) 3(1) 8 52 60
7 06(-1)0.01(-1)2(0) 4 56 60
8 0.8(0) 0.01(-1)3(1) 20 56 76
9 08(0) 0.02(0) 2(0) 16 96 112

10 0.8(0) 0.02(0) 2(0) 20 100 120

11 08(0) 003(1) 1(-1) 8 72 80

12 0.6(-1)0.02(0) 1(-1) 16 68 84

13 0.8(0) 0.02(0) 2(0) 16 96 112

14 0.8(0) 0.02(0) 2(0) 16 100 116

15 1.0(1) 0.02(0) 3(1) 8 40 48

16 0.6(-1)0.03(1) 2(0) 4 48 52

17 0.8(0) 0.02(0) 2(0) 16 100 116
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Table 4 ANOVA of response surface experiment
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Fig. 2 Response surface plot and contour plot of effects on quality of BHP
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Table 5 Results of verification test

RS Al/g Blg Clg ¥WIFH L&Y VMBS
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Fig. 3 In vitro transdermal permeation curves of cinnamaldehyde, eugenol, evodiamine, and rutaecarpine in BHP (n=6)
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Table 6 Transdermal permeation dynamics of
cinnamaldehyde, eugenol, evodiamine

and rutaecarpine in BHP (n = 6)
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T R T 0=0.32¢4+0.19 0.996 1 0.32
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