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Abstract

The objectives of this research are as follows: 1) to develop a 3D artificial skin model for
determining the bioactivity of natural extracts against anti-aging and anti-pigmentation which is
efficient to be used in the development of cosmeceuticals by using genetic engineering methods
2) to apply a 3D artificial skin structure prototype in the the efficacy and bioactivity assessment of
natural extracts against anti-aging and anti-pigmentation by using cordycepin as the prototype
active ingredient. Plasmid pOBCol3.6-GFPtpz with type 1 collagen promoter was tranfected to
HDF cells (human dermal fibroblast cells). Type 1 collagen promoters plays a role in regulating
the expression of genes involved in collagen formation. pEGFP-TYR plasmids with tyrosinase
inserted was transfected into keratinocyte cells. Tyrosinase plays a role in regulating the
expression of genes involved in the metabolism of tyrosine, an important precursor to melanin
production. After cultivating a 3D artificial skin prototype, we found that the 3D artificial skin
prototype exhibited green fluorescence under fluorescence microscope. After testing the activity
of cordycepin, an increase of green fluorescent intensity was found in the dermis layer but not in
the epidermid layer. Such result implied that cordycepin has the ability to stimulate collagen
production in dermis layer of 3D artificial skin model, but has no effect on reducing the melanin
pigment production in the epidermid layer. Taken together, the 3D artificial skin prototype can be
effectively used as a model for the study of cosmetic product development, reducing animals test

and could be the alternative to the commercial artificial skin that is quite expensive.
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