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RESEARCH: In the quest for the next generation 
of functional biomaterials and new solutions in 
health-related research, investigators have sought 
inspiration from nature by developing better 
performing bio-derived materials, reproducing 
naturally occurring micro and nanostructures and 
devising strategies that mimic naturally occurring 
phenomena (e.g. mussel attachment).  

 
In this context, we successfully reproduced 
tuneable nanotube arrays on titanium, the gold 
standard in medicine, by a simple yet effective 
electrochemical method (ie anodization), capable 
of positively affecting cell activity. Anodization 
permitted not only to create semi-ordered 
nanotubular surfaces which can be tuned in terms 
of diameter and spacing, but also a 3-dimensional 
hierarchical nanoarchitecture that mimics that of 
biologically successful life forms such as diatoms. 

Moreover, our work focused on understanding the 
effects on cells of poly(dopamine), an adhesive 
polymer derived from mussels, as a 
multifunctional layer for direct cueing to 
osteoblastic and mesenchymal stem cells.  

 
(A-B) FM-AFM imaging with adhesion force overlay. 
(C-D) Focal adhesion and cell proliferation analysis. 
*=p<0.05, **=p<0.01 

In parallel, our team has also contributed to the 
development of collagen- and chitosan-based 
materials for applications ranging from cardiac 
tissue engineering (e.g. electroconductive collagen 
nanocomposites, cocoons for cell encapsulation) 
and neuronal electrophysiology (e.g. development 
of MEAs for the investigation of cortical enteric 
neurons activity) to micro-engineered neuronal 
guides for spinal cord injuries. 

 

 
3D-AFM maps of chitosan channel topography with 
(A) 20 μm and (B) 60 μm widths. (C) Representative 
image of MSCs seed on patterned chitosan samples 
(channel width: 60 μm). Scale bar: 100 μm. 

 

Current efforts are now focusing on the 
development of 3D biomimetic cell 
microenvironments for disease modelling and drug 
development. 
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