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Fibrication of Scaffold for Cell Sheet Engineering by Electrospinning (I)
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Traditionally, tissue culture polystyrene (TCPS) always is being as matrix material for cell culture, but an EDTA-trypsin aqueous
solution also be used for a passage procedure which detach the cultured cell layer from TCPS when the cells fill in the TCPS culture




dish. Therefore, the established extracellular matrix is also destructed by the enzyme effect in same time, and the obtained cell
suspension is also difficult to apply to the further applications. So, the cell sheet engineering system by a artificial materials, such as
poly-N-isopropylacrylamide (pNIPAAm), fibrin polymer, poly gamma-glutamic acid ... etc., were developed to improve the
disadvantages as mention above. In the current cell sheet engineering system, some limits were found such as a larger or thicker
tissue cannot reconstructed and a degradation time of matrix material were cannot precisely controlled. And, the air lifting
technique must be used to obtain an integrated tissue structure in a multilayered and differentiated cell type such as epithelial cell
moreover. The major purpose of this grant is to fabricate a series of porous electrospun membranes to culture a well-differentiated
integrated epithelial cell sheet which combined three concepts including electrospinning, pNIPAAm and air lifting techniques.
Practically, polyethylene terephthalate (PET) and polycarbonate (PC) will be used as starting materials to fabricate a series of
porous membrane via electrospinning process first. The obtained electrospun membrane will treat by plasma to graft-polymerize
with NIPAAm aqueous solution then. The pNIPAAm-grafted porous electrospun membrane will be obtained to evaluate some
properties including physico-chemical, mechanical and permeability. The biocompatibility, cell adhesion and cell proliferation of
these pNIPA Am-grafted porous electrospun membranes by NIH 3T3 cell will be carried in vitro. Furhtermore Statens Seruminstitut
rabbit cornea (SIRC) cell line and human keratinocyte (HaCat) cell line will be seed onto these membranes to evaluate the cell
adhesion, proliferation and detach function of the membranes. In final, primary rabbit cornea epithelial cells and primary human
keratinocyte will be seed onto the optimized membranes to test the cell multilayerization, cell differentiation and cell detach
function by the air lifting technique. The results of this grant will establish a better epithelial tissue engineering model may apply
furthermore clinical applications.



