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In vivo transdermal permeation-enhancement activity and skin irritation of
eucalyptus oil by using microdialysis technique

WANG Peng, WEN Tie-zhu, KANG Yi
Eye Hospital, China Academy of Chinese Medical Sciences, Beijing 100043, China

Abstract: Objective To evaluate the skin irritation of eucalyptus oil and its in vivo transdermal penetration enhancement properties
by using the cutaneous microdialysis technique. Methods The CCK-8 assay was used to measure the toxicity of eucalyptus oil on
HaCaT cells, and the TEWL values of the rat skin was determined to investigate the effect of eucalyptus oil on the skin integrity and
irritation. Ligustrazine and geniposide were chosen as lipophilic and hydrophilic model drugs, respectively, and their microdialysis
probe in vivo recoveries were determined using the retrodialysis method. After treatment with eucalyptus oil, the skin
pharmacodynamics behaviors of two model drugs were investigated to evaluate its penetration-enhancement activity. Results The
cytotoxicity test revealed there ICso value of eucalyptus oil to HaCaT cells was 2.452 mmol/L, which was significantly higher than that
of chemical penetration enhancer Azone (ICso, 0.266 mmol/L). Meanwhile, the eucalyptus oil had a certain impact on the rat skin
TEWL values, but it was weaker than Azone, this implied that the eucalyptus oil had a mild skin irritation. The in vivo transdermal
microdialysis tests revealed that the enhancement ratios (ER) of ligustrazine and geniposide were 11.40 and 13.79, respectively,
indicating that eucalyptus oil could effectively facilitate the transdermal permeation of both of lipophilic and hydrophilic drugs.
Although the penetration enhancement property was generally weaker than Azone, the ER value of eucalyptus oil was closely
approximate to Azone. Conclusion The eucalyptus oil could promote the transdermal permeation of both lipophilic and hydrophilic
drugs with mild skin irritation, which provided the data support for its application in topical preparation.
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Fig. 2 Effect of eucalyptus oil and Azone on cell viability of
HaCaT cells
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treated with different penetration enhancers (X £s, n =5)
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Fig. 3 HPLC of blank microdialysis dialysate (A),
geniposide standard solution (B), and mirodialysis sample
solution (C)
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Fig. 6 In vivo microdialysis probe recovery of model drugs
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Table 2 in vivo transdermal parameters of model drugs treated with different penetration enhancers (X *s, n=15)
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Xt e 0.018+0.002 4.1810.64 4.0940.76 — 0.00240.001 0.43%0.19 4.57+1.13 —
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