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Conclusions
On the basis of the results reviewed above and theoretical considera-
tions, we estimate that nano- and micro-electrophysiological tech-
nologies enabling simultaneous, long-term, multisite, intracellular 
recording and stimulation from many neurons under in  vitro and 
in vivo conditions will become available to the neuroscientist com-
munity within a number of years.

The approaches that at present reveal the best potential are: 
the bioinspired use of protruding electrodes that are engulfed 
by neurons, and the use of nanostructures that penetrate the 
plasma membrane in a similar way to classical sharp microelec-
trodes. Experimentations with passive nanopillar-based protrud-
ing structures functionalized by lipid layers revealed that whereas 
single or multiple nanopillars can penetrate the cell’s plasma 
membrane forming relatively high Rseal, the high nano-electrode 
impedance/Rseal ratio value attenuates the recorded potential to 
a level that makes it impossible to record synaptic potentials or 
subthreshold membrane oscillations. Attempts to reduce the elec-
trode impedance by fabricating multiple nanopillars on a single 
sensing pad did not solve the problem71. 
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