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ABSTRACT

Over the last few decades, electrospinning has become an often-used technique
for the production of bioengineered structures. Its ability to produce fibers on the
same length scale as those in natural tissues has made its use widespread for
the production of scaffolds for tissue engineering. Although the technique has
become very popular, a majority of the scaffolds produced by electrospinning do
not account for the large-scale architecture or functionality of the tissues that they
are intended to replace or regenerate. This is particularly true for musculoskeletal
tissues such as bone.

We have devised several electrospinning-based scaffolding techniques aimed to
produce structures that mimic tissue architecture and produce some of the
functionality of natural musculoskeletal tissues. We have been able to fabricate
structures that more accurately mimic bone structure. We have been able to
produce nanofibrous scaffolds with similarities to both trabecular and cortical
bone architecture. These new scaffolding techniques will produce more
functional replacements, which should lead to better integration with surrounding
tissue and more robust tissue regeneration within the scaffolds.
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