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Carbon Nanotubes (CNTs)-based surfaces have clearly demonstrated their ability to modulate/potentiate 
electrical activity of neuronal cells cultured on them, thus assuming a potential role in neuroscience. 
Previous works pointing out this amazing effect dealt mostly with cell cultures grown on purified, 
commercial multiwalled carbon nanotubes (MWCNTs) deposited on supporting surfaces via drop casting. 
Here, we demonstrate that CNTs directly grown on a supporting silicon surface by catalytic chemical vapor 
deposition (CCVD) technique bear the same potentiating effect, with the added value of synthesis tunability 
to realize complex 2D CNTs patterns or 3D CNTs architectures (i.e. CNTs-based sponge or sintered iron 
foam decorated with CNTs [5]), otherwise impossible by simple dropcasting. Morphological (confocal and 
scanning electron microscopy) and functional measurements (Ca2+ imaging) performed on these nano-
hybrid systems (CNTs-based scaffolds interfaced with neurons) revealed that neuronal cells from rat 
hippocampus developed above such CNTs carpet form a healthy and functional network and, in addition, 
the resulting neuronal network shows a potentiated electrical activity when compared to a control network 
developed on a glass surface. Since classical cell investigation techniques, exploited to study cell matrix 
interaction, are based on optical transmission through the sample and considering also that our CNTs 
substrates grown on silicon surfaces lack of optical transparency, we developed a novel strategy to 
fabricate ‘quasi-transparent’ carbon 

nanotubes substrates by synthesizing them via CCVD directly on a transparent substrate (i.e. fused silica) 
and finely controlling their length. We demonstrated that this original fabrication ‘recipe’ gives rise to CNTs 
carpet able to induce the same potentiating effect in hippocampal cells we observed in the case of opaque 
CNT films and drop-casted layers. Moreover, we assessed their impact on complex neuronal tissues as 
intact and lesioned Entorhinal-Hippocampal slice cultures (EHCs) in order to investigate if regenerative 
processes take place between complex components and to evaluate the capability of nanotubes to 
enhance axonal sprouting and fibers regeneration. Morphological and electrophysiological 
characterizations performed on these new neuro-nano hybrid structures revealed the astonish ability of 
our nanomaterial to determine a successful reconnection and a functional cross talk between the lesioned 
brain tissue area. Overall, the presented results provide novel insights about the promising interaction 
between carbon nanotubes and neural networks and open the possibility of adopting our novel, cost-
effective, fabrication approach to design new scaffolds able to modulate/tune cell performances in vitro. 
Our CNTs-based scaffolds could be considered as promising tools for the development of a new generation 
of implantable neural interfaces and prosthetic devices for medical neuroscience. 


