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Exploitation of electrostatic forces for spinning fibres is not a new approach, since it has been known for
more than one hundred years. The recent interest in nanotechnology has brought to a rediscovery of the
electrospinning technique, due to its capability of yielding fibres in the submicron range. Mainly because of
this reason, electrospun nanofibres attracted a huge interest in the research community, as testified by the
ever increasing scientific literature on the subject. Most of these reports are focused on the use of nanofibres
in fields such as nanocatalysis, tissue scaffolds, protective clothing, filtration, and optical electronics.

In this talk, two uncommon applications of electrospun will be described.

In the first part, the use of such fibres as fillers in polymer-based composites will be discussed. It was found
that the presence of fibers modified the semicrystalline framework of the matrix and allowed to improve the
tensile properties of the material. Moreover, electrospun fibers allowed to tune the degradation rate of the
composite: this could be accelerated or slowed down as a function of the degree of interfacial adhesion
between the matrix and filler. These examples will be presented.

The second part will be about hydrogels. These are polymeric materials which, albeit not soluble in water at
physiological pH and temperature, are considerably hydrophilic and can absorb relevant volumes of water,
with substantial swelling ratios. Such feature makes these materials very interesting and important in the
field of drug delivery, because they are compatible with biological tissues, they are easy to manipulate in the
swollen state and they are very permeable to solutes. Usually the preparation of gels happens through a sol-
gel mechanism, in which the precursors of the gels in monomeric or oligomeric form are gradually
crosslinked by physical or chemical means. If this allows a control on a molecular scale, on the other hand it
allows less control on a larger scale. In this work, we show gels prepared starting from electrospun fibres,
i.e. with a morphology controlled on a scale of the nanometres-micrometres. Examples of pH- and
temperature-responsive materials will be presented.
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