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Interfacing cells with 2D single layer graphene (SLG) is essential to exploit the unique properties 

of this novel material in the biosensor field. Understanding cell behaviour at the graphene surface 

is therefore a key point for further development and applications. In the present work, CVD grown 

SLG was transferred onto glass substrates by wet transfer technique [1]. The transferred SLG on 

the substrate was ablated using a UV laser pulse at 248 nm wavelength to obtain a micro scale 

patterns; the UV ablated SLG surface was used as a template for the ordered growth of cortical 

neurons [2]. Raman spectroscopy was used as a tool to judge the quality of SLG transfer and 

Kelvin probe force microscopy was employed to characterize the surface of the patterned 

samples. We monitored the in vitro neuronal development on micro patterned SLG coated with an 

adhesion factor poly-D-lysine (PDL)  and we observed that cortical neurons adhered evenly on 

the substrate, but later the neurons  preferentially moved the patterned SLG region, suggesting a 

better anchorage  and  migration of neurons patterned SLG surface (Figure 1- C) . 

We further investigated a developmental study on the efficacy of synaptic transmission on control 

glass substrates, SLG substrates and on the micro patterned SLG surfaces by recording 

miniature post synaptic currents (mPSCs) with the help of whole-cell patch-clamp recordings from 

DIV4 to DIV13 ( Figure 2 ). We observed that in glass substrates, the mPSCs frequencies were 

very low between DIV4 and DIV8, but presented a significant increase at DIV.On SLG, there was 

an increasing trend of synaptogenesis , from DIV 7, although this increase was not significant 

until DIV9. But on patterned samples, synaptogenesis featured  differently on patterned  SLG and 

ablated regions. On the patterned-SLG, synaptogenesis increased with increasing DIV. The 

results obtained were comparable to the data we obtained exclusively with SLG. However, the 

cortical neurons growing on ablated stripes did not seem to favor functional synaptogenesis. 

Indeed, synaptogenesis seemed to be extremely scanty until DIV11. These results pave the way 

for the design of SLG based multi electrode arrays devices, in order to record neural network 

activity from selected areas of the interface.  
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Figure 1. Confocal micrographs immunostained with DAPI (DNA ) , SMI (Axons ),  

MAP-2 (-Dendrite ). 

    

 

 

Figure 2. Representative traces of mPSCs recorded in whole-cell voltage clamp configuration from cortical 

neurons at DIV 11. 
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