
A safe and efficient localized wireless neuronal stimulation is essential in therapeutical and research applications. Some 
examples include vision restoration by implantation of artificial retina devices [1], surface and deep brain stimulation [2] 
and autonomous nervous system stimulation in autoimmune conditions [3]. We report on an organic semiconductor 
nanoscale device optimized for neuronal stimulation: the organic electrolytic photocapacitor [4]. The devices consist of a 
trilayer of metal and p and n organic pigment-based semiconductors. When illuminated in physiological solution, these 
metal-semiconductor devices charge up, transducing light pulses into localized displacement currents that are strong 
enough to stimulate cells. The devices can be patterned photolithographically [5], are freestanding, requiring no wiring or 
external bias, and are stable in physiological conditions. We have systematically evaluated the ability of photocapacitor 
devices to alter the cell membrane potential of single nonexcitable cells, generate action potentials in neuronal cell 
cultures, and stimulate explanted light-insensitive embryonic retinas.
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