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INTRODUCTION: Electrospun polymer mats 

have emerged for their great potential as biomimetic 

and bioactive interfaces thanks to their close 

structural resemblance to the ECM (which enhances 

the tissue growth), their high porosity that allows 

gas permeation, and the large surface to volume 

ratio which provides an open structure for cell 

adhesion. Nanofibrous mats are widely applied in 

tissue engineering application showing a high 

potential to facilitate the formation of artificial 

functional tissues [1]. Biodegradable polymer 

nanofibres with different chemical and physical 

properties using both synthetic polymers and 

natural polymers have been applied in tissue 

engineering approches. In this work, the fabrication 

and characterization of natural-based nanofibers is 

discussed highlighting the role of functional cues on 

cell fate. 

METHODS: Gelatin (GL, type A from porcine 

skin), chitosan (CS, molecular weight 100 – 200 

kDa, deacetylation degree ≥ 95%) and collagen 

(CL, bovine type I) were used for nanofibers 

fabrication. Electrospinning protocols were 

optimized to achieve homogenous fibres with 

nanoscale size by using a “green electrospinning” 

method which avoids the use of environmental and 

cellular unfriendly solvents [2-3]. Both randomly-

oriented and aligned nanofibers were obtained 

mimicking the ECM architecture of different tissues 

[4]. Developed nanofibrous matrices were loaded 

with active compounds such as antioxidant, 

piezoelectric and antibacterial agents to induce 

specific biological effects [2-5]. Complete 

morphological and physical-chemical 

characterisation was performed as well as 

biological in vitro tests. 

RESULTS: The beneficial effects of 

morphological cues combined with active agents 

was confirmed by in vitro assays. Electrospinning 

of natural polymers doped with bioactive 

compounds allows to create a platform of interfaces 

towards the creation of in vivo functional tissues.  

Fig. 1: Scanning electron microscopy (SEM) 

images of (A) GL nanofibers (bar 5 µm); (B) 

barium titanate nanoparticles embedded into GL 

nanofibers (bar2 µm); (C) C2C12 myoblast cells 

cultured on CS nanofibers (bar 10 µm) and 

fluorescence image of BV2 microglial cells on CS 

nanofibers (bar 10 µm, staining: blue DAPI and 

white phalloidin)  

DISCUSSION & CONCLUSIONS: Electrospun 

nanofibres are promising interfaces to enhance and 

modulate cell behaviour. 
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