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 Tecnologie e procedure di fabbricazione (non convenzionali) per la 

realizzazione di sistemi nanodimensionali con specifiche proprietà 

multifunzionali

 Caratterizzazione di materiali e strutture utilizzando una visione 

interdisciplinare che comprende la chimica, l’ingegneria e la biologia.

Alghero, 19-20 Ottobre 2017C
h
im

ic
a
 e

 M
a
te

ri
a
li 

p
e
r 

la
 S

a
lu

te
 e

 le
 S

ci
e
n

ze
 d

e
lla

 V
it
a



Irene Bonadies - Istituto per i Polimeri, Compositi e Biomateriali
Pozzuoli (Napoli)

Young Investigator Award 2017

C
h
im

ic
a

 e
 M

a
te

ri
a

li 
p
e
r 

la
 S

a
lu

te
 e

 le
 S

ci
e

n
ze

 d
e

lla
 V

ita

POLYMERS

Fabrication
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Polymer solution

Polymer

Electrospinning is a versatile technique for producing nanoparticles and nanofibers starting from a polymer solution.

Electrospun nanofibrous structures thanks
to their high surface area and complex 

pore structure are perfect candidates for:

- wound dressing,
- tissue engineering,
- drug delivering.



payload

• NO degradation of drugs
• NO fluctuations in drug concentration 
• high efficacy and safety by controlling drug release:

 rate
 time
 site 
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Polymer

Polymer solution

Taylor cone

Through a proper design of electrospun nanofibers, it is possible to fabricate 
engineered nano-systems for efficient drug storage and administration.

Smart nanofibrous mat
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A hyperbranched polyester as antinucleating agent for Artemisinin in electrospun nanofibers
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Shell Core

Bonadies, I., Ambrogi, V., Ascione L., Carfagna, C. (2014). European Polymer Journal, 60, 145-152.

Core/shell fibrous systems revealed to be effective for preserving Artemisinin 
bioavailability and for drug releasing in the biological environment thanks to the 

hyperbranched polymer core able to encapsulate and prevent drug crystallization, 
and the  polyvinylpirrolidone shell acting as drug solubilizer.

Anticancer properties: 
reduction of prostate 

cancer cell DU145 
proliferation

Antimalarial properties: 
reduction of P. 

Falciparum parasites
proliferation

Taylor cone
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4. CHCl3 washing

V

High voltage power
supply

Collector

3. AISSP polymerization1. PLA electrospinning

Eumelanin 3D architectures: Electrospun PLA fiber templating for mammalian pigment 
microtube fabrication

2. Dihydroxindole (DHI) 
coating

Eumelanin

5,6-Dihydroxindole

Bonadies, I., Cimino, F., Carfagna, C., & Pezzella, A. (2015). Biomacromolecules, 16(5), 1667-1670.

DHI solution

Combining different techniques, it is possible to functionalize fibers 
surface or to realize tubular morphologies suitable as scaffolds for 

tissue engineering. 

Thanks to an ad-hoc and robust procedure, eumelanin 3D structure were 
realized: they prove capable to support biological response in terms of cell 

survival, adhesion and spreading.
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grazie
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