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Quantitative experimental analysis for the development of intracortical current
field stimulation using a high-count multi-channel stimulator

Hayashida, Yuki
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In order to establish neural prostheses for patients sufferin? from
intractable neural dysfunctions, methods and techniques for precisely driving/controlling the
spatiotemporal neural activity in the target neural tissue such as the cerebral cortex are required.
In the present study, 1) we developed a hardware system that controls our previously developed
multi-channel neural stimulator,and also a GUI software that supports the designing of the
spatiotemporal patterns of stimuli generated by this system, 2) through the experiments with the
voltage-sensitive dye fast imaging at millisecond temporal resolution in the cerebral tissue slices,
we obtained new findings on spatiotemporal properties and physiological mechanisms of the neural
activity induced by stimulation with the intra-cortical single microelectrode,and also on
independence and nonlinear additivity of the neural responses to stimulation with multiple

microelectrodes.
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