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Abstract

A deep knowledge of the dependence of material properties on polymer structure and
morphology is the basic requirement for the design of polymeric biomaterials able to
meet the increasing demand of the biomedical field.

The solid-state properties of interesting biodegradable macromolecular systems, both
commercially available and ‘ad-hoc’ synthesized, will be discussed. In particular: (i)
polymers synthesized by lipase catalysis; (ii) copolyesters synthesized through “reactive
blending’; (iii) biopolymers such as bacterial (poly-hydroxyalcanoates); (iv) man-made
polymers from bio-based monomers, i.e. poly(lactic acid) and lactide copolymers.

These polymeric systems can be processed by means of electrospinning technology in
order to fabricate biomimetic micro-nanofibrous scaffolds with desired fiber morphology
and fiber orientation. In particular, novel star-shaped micropatterned materials with
tunable porosity can be obtained by using novel collector devices.

In view of tissue engineering applications, besides possessing suited chemical-physical-
mechanical properties and a biomimetic structure, scaffolds should be characterized by a
tunable bio-resorption rate. The in vitro hydrolytic degradation behaviour of electrospun
poly(lactide-co-glycolide) mats will be presented together with a preliminary scaffold
functionalization, by directly incorporating bio-molecules in the spinning solution during
scaffold production.
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