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Effect of microneedle on transdermal permeation of
S5-aminolevulinic acid*

Qi-fei Liang, Jian-jian Yun, Feng-yuan Yang, Xi Huang
(Affiliated Hospital of Guilin Medical University, Guilin, Guangxi 541001, China)

Abstract: Objective To determine the content of protoporphyrin IX (PpIX) in chicken comb tissues after
using microneedles and topical application of 5-aminolevulinic acid (5-ALA), so as to observe whether microneedles
can help 5-ALA permeate through epidermis of the comb. Methods Using chicken comb as the animal modle of
port wine stain, the chickens were divided into ALA group and microneedle combined with ALA group. In the ALA
group, 5-ALA was applied only; in the microneedle combined with ALA group, the chicken comb was applied with
5-ALA after grinding with microneedles; both groups used untreated side as self-control. The localization of PpIX
was observed under inverted fluorescence phase contrast microscope, and the fluorescence intensity of PpIX was
calculated by fluorospectrophotometer. Results In the comb, PpIX content increased gradually after applying ALA
and reached the peak level at 4 hours in the two groups, and obviously decreased after 6 hours, but the PpIX level in
the microneedle combined with ALA group was significantly higher than that in the ALA group (P < 0.05). Inverted
fluorescence phase contrast microscopy showed that PpIX distributed evenly in the vascular tissue of epidermis and
dermis, and the fluorescent intensity in the microneedle combined with ALA group was stronger than that in the
ALA group. Conclusions Microneedles can help 5-ALA better permeate through epidermis. This experiment also
provides reference base for optimizing 5-ALA usage in clinic.
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