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Abstract : Bone regenera	on involves a dynamic interplay between engineered biomaterial and na	ve

bone-	ssue, which can adapt and respond to biological signals. Polymer-matrix composites
films are among the most promising biomime	c op	ons due to their ease in integra	on and
surface modifica	on. Bone regenera	on is a cri	cal area of research in biomedical
engineering, par	cularly for restora	on of bone defects that cannot heal naturally.
Incorpora	ng nanopar	cles into polymer matrices offers a promising strategy to enhance
their dielectric, thermal, and biocompa	ble proper	es, par	cularly for biomedical
applica	ons such as bone regenera	on. The presence of nanopar	cles facilitates
ion&ndashdipole interac	ons within the polymer network, which significantly improves the
dielectric behaviour by increasing charge storage capacity and polariza	on under electric
fields. In the present work, mul	func	onal PVDF based nanocomposite films are synthesized
and characterized for bone regeneration applications.
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