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Cell Engineering of Corneal Epethilium by a Bowman's Membrane-Mimic Nanofibrous Membrane
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Human amniotic membrane (HAM) has long been used as a surgical material for ophthalmic surgery. The HAM has two major components: the
basement membrane and stroma. Of particular interest to us is the regeneration of the natural fibrous structure of HAM in order to facilitate
applications in a biomedical field, such as use as tissue engineering scaffolds and wound dressings, because HAM has shown good
biocompatibility and success as wound dressing material. With some biopolymer in hand, we envisaged an aqueous electrospinning process to
produce fibers which can be taken as mimetics of natural HAM. Hydrophilic polymer (PEO or PEG) will be used to improve the processability of



mucopolysaccharide such as chitosan, hyaluronate ...etc., because mucopolysaccharide itself cannot be electrospun as a result of low solution
viscosity. On the other hand, electrospinning is an easy and simple technique for polymer process. Its nonwoven fibrics architecture is almost
similar human acellular amniotic membrane. Our study combined these two concepts for eye tissue engineering. The electrospinning technique was
utilized, and some bioabsorable polymers (PLLA, PBSA, PEO) were used to fabricate fine-fibrous membranes. We also prepared membranes with
different surface features by controlling factors (two-feeding, feeding rate, coating proteins, and NaOH treated). To investigated which one is better
for corneal epithelial cells attach and proliferating ability. The structure and morphology of electrospun membranes were investigated by scanning
electron microscopy (SEM), differential scanning calorimeter (DSC), and X-ray diffraction scattering, contact angle detector. SIRC were cultured
on the original and modified membrane and the cell morphology, attachment, proliferation were studied. We demonstrated that PLLA solution
(3%) in a mixture solvent of Dichloromethane ~Dimethylformamide (9:1) was electrospun into non-woven fiber mesh with the fiber diameter
ranging from 0.42 to 1.1 .mu.m. PLLA and PBSA membranes treated in 1N NaOH solution for 20 minutes can improve cell attach and
proliferation ability. Stretch stress test revealed significant differences between treated and non-treated mesh. And NaOH-treated scaffolds
exhibited more surface roughness. The collagen coating method also can obviously improve cell attach and proliferation of the SIRC on the
electrospinning membranes. But their mechanical strength is better than NaOH-treated membrane.



