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Abstract

Recent advances in tissue engineering has enabled the development of in vitro human
skin models for wound infection modeling and drug testing. The existing skin models
are mostly representative of the healthy human skin and its normal functions. However,
to study the wound healing process and the response of skin to the infection, there is
still a need to develop a skin model mimicking the wound infection. This paper
presents a simplified functional infected epidermis model, fabricated with enzymatically
crosslinked gelatin hydrogel. The human keratinocyte cell line, HaCaT, was
successfully cultured and differentiated to a multilayer epidermis structure at the air-
liquid interface, and expressed terminal differentiation marker, filaggrin, in the outer
layer. The barrier function of the epidermis model was proved by measuring the
electrical resistance and permeability across the layer. To show the capability of the
developed epidermis model in wound modeling and drug testing, the model was
infected with Escherichia coli and the inflammatory response of keratinocytes was

studied by measuring the expression level of proinflammatory cytokines, including IL-

18 and TNF-a. The robust fabrication procedure and functionality of this model suggest

that the model has a great potential for wound modeling and high throughput drug

testing.




