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In vitro percutaneous permeability and skin irritation of gastrodigenin

CAI Zheng, HUANG Juan, WU Yue, GONG Yun, LIU Zhong-qiu

School of Pharmaceutical Sciences, Southern Medical University, Guangzhou 510515, China

Abstract: Objective To investigate percutaneous permeability and skin irritation of gastrodigenin so as to provide the basis on the
development of transdermal drug delivery formulations. Methods The modified Franz diffusion cell method and the excised rat skin
were used to evaluate the percutaneous permeability of gastrodigenin. The effects of various common-used solvents, transdermal
enhancers, and particle carriers on the permeability of gastrodigenin were studied. The rabbit skin irritation test was used to evaluate the
safety of gastrodigenin solutions and their gels. Results Gastrodigenin was easy to permeate rat abdominal skin. The penetration rate
constant (Js) was 134.1 pg/(cm*h), and transit dose accumulated in 24 h was 3 mg/cm® The solubility and permeability of
gastrodigenin could be enhanced by 30% EtOH, so it was an ideal solvent for gastrodigenin. Improvement effects of the transdermal
enhancers (Azone, turpentine, and borneol) and the transdermal particle carriers (microemulsion and ethosomes) were not significant.
The skin irritation test results indicated that neither gastrodigenin soultions nor their gels exerted irritative effects to the rabbit skin.
Conclusion Gastrodigenin has good percutaneous permeability without skin irritation, so it is suitable for the transdermal drug
delivery in the treatment of central nervous system diseases.
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Fig. 1 Chromatograms of gastrodigenin reference substance
(A), blank sample (B), and sample (C)
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Fig. 2 Cumulative penetration curves of saturated

solution of gastrodigenin (n=5)
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Table 1 Permeation parameters of saturated solution

of gastrodigenin (n=5)

WA Jl(pgem >hY)  Px10%(cmh Y tiag/h
JE 134.1+20.6 4.041+0.62 1.0240.38
5 256.8+£17.4 7.744+0.52 0.28+0.21
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Fig.3 Cumulative penetration curves of gastrodigenin

in various solvents (n=5)
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Table 2 Permeation parameters of gastrodigenin

in various solvents (n=5)

gl JJ(pgrem >h™")  Px10%(cmh™h) tiag/h
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Fig. 4 Cumulative penetration curves of gastrodigenin

using various penetration enhancers (n=5)
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Table 3 Permeation parameters of gastrodigenin using

various penetration enhancers (n=5)
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Fig. 5 Cumulative penetration curves of gastrodigenin
loaded in various particle carriers (n=5)
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Table 4 Permeation parameters of gastrodigenin loaded
in various particle carriers (n=5)

EEL JJ(ugrem >h™")  Px10*/(cmh™h) tiag/h

[MEREPO 23.5+2.7 5.87+0.67 1.0640.85
el 20.5+2.6 5.134+0.65  0.9340.17
[EIPTREN 414+5.1 10.344+129  0.5740.29
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Table 5 Results of rabbit skin irritation test (n=3)
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