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[Abstract] Objective: To investigate the optimal in vitro penetration conditions for the active ingredients
(gentiopicroside and berberine hydrochloride) facilitated by the excipients (borneol and peppermint volatile oil)
in the Xiaoyan Shengji Powder. Methods: Volatile components in Xiaoyanshengji Powder and peppermint
volatile oil were exiracted by steam distillation. The content of borneol in Xiaoyan Shengji Powder was determined
by gas chromatography (GC) with the internal standard method. The transdermal absorption experiment was
performed in vitro by Franz diffusion cells. High performance liquid chromatography (HPLC) was established to
measure the content of gentiopicrin and berberine hydrochloride in the receiving solution, plotting drug-time
curves, comparing the effects of different concentrations of mixed volatile oils of borneol and peppermint
volatile oil on the transdermal absorption of gentiopicrin and berberine hydrochloride. Results: Borneol was the
main component in volatile extracts of Xiaoyanshengji Powder with an average content of 30.36%. The combination
of borneol and peppermint volatile oil promoted the in vitro transdermal absorption of gentiopicrin and berberine
hydrochloride, and 1% borneol+1% peppermint volatile oil showed optimal penetration enhancement. Conclusion:
Borneol and peppermint volatile oil in Xiaoyan Shengji Powder demonstrate synergistic effects on facilitating
penetration.
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