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Preparation and cell behavior of biodegradable membrane with multi-directional aligned electrospun fiber
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The main goal of tissue engineering is to set up a two- or three-dimensional biomaterial architectural interface for tissue cell to repair its own
damaged part to original structural and morphological entity and, ultimately, function. To accomplish such tasks, biomaterials is utilized as a
supporting as well as functional matrix for cell attachment in target organ/tissue, inducing cell proliferation, migration and differentiation to a
specific functional cell, and multiplying into specific tissue and organ thereafter. On the other hand, it is also well known that in the living system,
the extracellular matrix (ECM) plays an important role in controlling cell behavior. The ECM is composed of a basement membrane and interstitial
complex chemically and physically cross-linked network of proteins and glycosaminoglycans. All of these features are in the nanometer-sized range.
Although much smaller than the cells which are most in micro range, the 2 ECM serves to organize cells in space; to provide them with
environmental signals to direct site-specific cellular regulation; and to separate one tissue space from another. Therefore, in order to create an ideal
scaffold which serves as a artificial ECM for tissue engineering, it is important to replicate the dimension of ECM. A unique technology,
electrospinning, can serve this purpose to fabricate porous scaffold with micro-/nano-sized fibrous structure. The potential of applying
bionanotechnology in tissue engineering is huge in that it cannot only mimic the nanosized dimension of natural ECM, but can also form a defined
architecture to guide cell growth and development as needed. The established contact guidance theory illustrates that a cell has the maximum
probability of migrating in preferred directions which are associated with chemical, structural and/or mechanical properties of the substratum. It was
reported that the arrangement of cells in controlled two- and three-dimensional architecture has beneficial effects on cell differentiation, proliferation
and functional longevity. The influence of polymer concentration and applied voltage on the formation of electrospun membranes was examined.
The electrospun membrane with a fibrous architecture was not formable at a lower polymer concentration and a lower applied voltage. With
increasing PBSA concentration and applied voltage, fibrous structure was successfully produced. It was concluded that within the range of applied
voltage examined, PBSA microfibrous scaffold was fabricated successfully only when 20% concentration was employed, whereas PLLA
microfibrous scaffold was formable at 10%, 15% or 20%. At the concentration that has desirable extent of intermolecular intertwine to form fibrous
structure, the applied voltage of electrospinning will determine the diameter of resulting fibers.The finest fiber diameter could be produced is about

1 .mu.m when PLLA was dissolved in CH2CI2. The properties of electrospun membranes are improved when DMF/CH2CI2 was used. Not only the
fiber diameter of both PLLA and PBSA was reduced with the addition of DMF, the pore size of both scaffolds was also reduced. With regards to cell
adhesion and proliferation, it was found that cells attached more on the PBSA-ESM than on the PLLA-ESM. PLLA-ESM demonstrated 60%
increase of cell attachment than casting film, whereas it exhibits 47% increase for PBSA-ESM compared to PBSA-CS. These results further

confirmed that 3D scaffold was able to facilitate cell attachment in a greater extent than 2D membrane.



