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Percutaneous penetration of ketoprofen and ketoprofen isopropyl ester
through a tissue engineering skin reconstructed with HaCaT cells

XU Yan-feng, HU Jin-hong , ZHU Quan-gang, XU Shu, PAN Yong-hua

(Department o f Phanmnacy, Changhai Hospital, Second Military Medical University, Shanghai 200433, China)

Abstract: Aim To rconstruct of a tissue engineering skin in vitro for the study of the use of dug
percutaneous penetration and metabolism. Methods Demal fibroblasts were embedded in collagen type
I. HaCaT cells were seeded on the top of the gel The skin was generated through airliquid interface
culture. Effects of various culture media on tissues morphology were investigated. Sections of the cultured
skin were stained with hematoxylin and eosin and exam ined under m icroscope. Pemeation and metabolism
of ketoprofen and its isopropyl ester through the cultured skin were investigattd. Results HaCaT cells
initially developed a multilayer epithelium at the air-liquid interface, but it showed a parakeratotic stratum
comeum. Vitamin C enhanced cell proliferation obviously. Vitamin D, promoted cell diffeentiation. And
estradiol showed little effect on the tissue engineering skin. Ketoprofen isopropyl ester was hydrolyzed into
ketoprofen when penetrated through the cultured skin, which rsembled in the skin cell hom ogenates
metabolism. Conclusion Cultured at the airliquid interface, HaCaT cells developed a parakemtotic
mutilayer epithelium. Enzyme activity was reserved. This cultured skin could serve as an appropriate
model for dug percutaneous metabolism and skin irritation.
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Figure1 Schematic reprsentation of the diffusion system with cultured skin in Transwell
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Figure 2 Histologic appearmnce of tissue engineering skins cultured with various media. Haematoxylin-eosin
stained fomalin-fixed section of cultured skin with various media. The arrows head point to the partly homy
flattened cells. A: Basic media (DMEM /F-12 (3:1) with 10% bovine calf seum); B: Basic media plus Vit C
(50 Bge mL'); C: Basic media plus Vit D, (1 x10°° mol* L'); D: Basic media plus Estradiol (1 x10°°
mols L")
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Figure 3 Percutaneous absomption and metabolism of
ketoprofen and ketoprofen isopropyl ester through tissue
engineering skins and nomal skins. A: Ketoprofen;
B: Ketoprofen isopropyl ester was hydrolyzed into
ketoprofen when penetrated through skins; C:
Ketoprofen isopropyl ester (n =3). 1: Penetrated
through nomal skin epidemis; 2: Penetrated through

tissue engineering skin
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