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Polymeric biomaterials - application 
in regenerative medicine and tissue engineering

The artificial material 
substituted for tissue 

grafts is called 
alloplastic.

Based on 
the chemical composition

*
Xenograft - a tissue graft or organ transplant from a donor of

a different species from the recipient



*Scaffolds are materials that have been engineered to cause desirable
cellular interactions to contribute to the formation of new functional
tissues for medical purposes. Cells are often 'seeded' into these
structures capable of supporting three-dimensional tissue formation.





























Multidisciplinary approach
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Electrospinning

A

B C



chemical crosslinking processelectrospinning

Ch membrane Ch sponge

ZrNb alloy 

anodization in electrolytic bath selective laser melting machine

Ti6Al4V alloy 

Material / Method



Natural 
polymers 

 TISSUE
ENGINEERING
SCAFFOLDS

 DRUG
DELIVERY
VEHICLES

 PERMEABLE
MEMBRANES

Natural abundant polysaccharides

State of the art



Project concept focused 
on the properties of their compounds



Scientific objectives



Electrospinning setup

Electrospinning system 
(Linari Engineering, Italy)

Scheme of electrospinning setup for chitosan
membrane production: 1 – pump; 2 –
syringe; 3 – solution; 4 – needle; 5 – Taylor
cone; 6 – power supply; 7 – jet; 8 – collector;
9 – nanofibers



Fabrication of Ch-AgNPs nanofibers
MATERIALS/METHODS

chitosan solution 
preparation

alkali treatmentelectrospinning 
process

7:3

0,625 µg/mL
1,25 µg/mL
2,5 µg/mL

AgNPs



Fabrication of Ch-AgNPs nanofibers



Electrospinning setup

pump

syringe with solution

collector

power supply
set up

sample



How does it work?



Characterization of nanofibrous electrospun
scaffolds: testing of structural, chemical and 
surface properties

SEM image Surface CA

FTIR spectra 

Degradation kinetics 



In vitro testing 

To assess the cell toxicity

To assess antibacterial properties

 normal human dermal fibroblasts culture
 resazurin reduction assay / CCK-based assay
 fluorescent microscopy

 Staphylococcus aureus and Escherichia coli bacteria
 time-dependent bacterial growth assay
 alamar blue biofilm susceptibility testing
 SEM
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