o FHEIY HH

. FEA 7

. SR

- S E

o flI7 ﬁ%gl

. Ea ‘E’FFI} o PC9308-0669 . Wﬁé“é‘]‘i’f@? ﬂwi:.“[t

5 |2

- i i B
|

POZEIE (R E BRSPS ALA PURE i 3= 58 i 1 o g S0 ger] o3 i Fpv ]

Enhancement of Topical 5-Aminolevulinic Acid Delivery by Physical Enhancers and Its Application in Photodynamic Therapy
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5-aminolevulinic acid (ALA); photodynamic therapy (PTD); Er:YAG laser and microdermabrasion; skin tumors; apoptosi
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Skin cancer is the most common of all cancers. Most of basal cell carcinomas and squamous cell carcinomas which are the most common
non-melanoma skin cancers can be cured. Conventional methods used to treat these cancers via surgery, radiotherapy, chemotherapy, and
electrodissection, produce undesirable effects, such as pain and scarring. Recently, photodynamic therapy (PTD) represents a new and better
tolerated approach. Topical application of 5-aminolevulinic acid (ALA) is an increasingly popular method of photosensitization for the PDT of
skin tumors. ALA is a hydrophilic molecule with a molecular weight of 167.7 and a stratum corneum (SC)/water partition coefficient of 0.1.
Based on the skin permeability theory, ALA poorly permeates across intact skin. The commonly used dose of 20% for ALA in a clinical status is
so high that it may cause irritation of the skin. The local bioavailability of the drug is normally insufficient for a complete therapeutic effect.
Erbium:yttrium-aluminum-garnet (Er:YAG) laser and microdermabrasion are both new tools which can be used for ablation of the SC. The
Er:YAG laser ablates the SC with minimal residual thermal damage. Microdermabrasion has the advantages of less bleeding, fewer
complications, and no need for local anesthesia in comparison with other superficial peeling techniques. These two methods have been shown to
enhance transdermal delivery of hydrophilic drugs. Iontophoresis and electroporation are the other types of physical enhancer to promote drug
delivery. Since ALA is a hydrophic molecule with a poor penetration to stratum corneum. We hypothesize that using Er-YAG laser or
microdermabrasion to precisely remove the SC will enhance transdermal ALA delivery to obtain a better anti-tumor action with PTD. Apoptosis,
or programmed cell death, is a highly regulated process that involves activation of a serious of molecular events, leading to cell death that is
characterized by cellular morphological change, chromatin condensation, and apoptotic bodies which are associated with DNA cleavage into
ladders. Several genes ; expressions have been demonstrated to be critical in the regulation of apoptosis such as caspase cascades and Bcl-2
family proteins. The action mechanism of PTD remains unclear, several studies using cultured cells and experimental animals had suggested the
involvement of apoptosis in tumor cell death after PTD. The objective of the first year study is (1) optimize and enhance the in vitro skin
permeation of ALA by two resurfacing techniques: erbium (Er):YAG laser and microdermabrasion. (2) Light microscopic changes in the pig skin
with these techniques will be compared. (3) The electrically assisted methods, iontophoresis and electroporation, will be used to facilitate ALA
permeation across laser- or microdermabrasion-treated skin. After the most efficient condition to improve ALA permaeation is achieved by the
Ist year project, it will be applied to the animal model for the 2nd year project. The aims of the 2nd year project are: (1) Compare the anti-tumor
effects of different physical enhancing methods using animal model (2) Analyze the differential expression of apoptotic markers of ALA-PDT

treated skin tumors.



