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Abstract

Biomimicing native tissue has been a strategy for developing constructs for tissue engineering. The
first step in the process begins by creating scaffolds that mimic the extracellular matrix (ECM). The
ECM is composed of fibrillar structures that are typically in the submicron range. Electrospinning is
a simple process of generating continuous nanofibers that are in the same dimensional range of the
ECM fibers. This has led to the popularity of the process for tissue engineering applications. While a
wide range of natural and synthetic materials have been electrospun to serve as scaffolds for a wide
variety of tissue engineering applications from skin to nerve, the exact role of fiber architecture in
cellular function has not been elucidated. One of the possible reasons is the lack of control in the
electrospinning process that is used to obtain the fibers. In the current presentation we have carefully
characterized the fiber diameter distribution by varying important electrospinning process parameters.
We have chose polycaprolactone (PCL) as the biomaterial substrate of choice and obtained
continuous fibers in the range from 400-1600 nm. We have then carefully studies the adhesion,
proliferation and ECM generation capabilities of fibroblasts as a function of fiber diameter in order to
optimize scaffolds for various wound healing applications. Our studies have shown a significant
difference in cellular adhesion and proliferation kinetics as a function of fiber diameter. By
developing abilities to pattern substrates constructed of electrospun fibers at the submicron scale, we
shall be able to control cellular response and therefore modulate tissue engineering at the macroscale.
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