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Abstract

Recently, intersectional short pulse stimulation (ISPS) was proposed as a novel technique to focally stimulate a target in deep
brain structures by rapidly switching the injection current using multiple electrode pairs so that sufficient electric field for
eliciting neural spiking can be delivered to the target. However, it has not been studied whether the conventional ISPS could
effectively avoid stimulating unwanted cortical regions. To address this issue, we suggested the multi-channel ISPS as a new
stimulation approach, in which multiple current patterns obtained from 61 channels were sequentially injected instead of using
electrode pairs. We investigated the feasibility of multi-channel ISPS for three different deep brain structures including the
hippocampus, thalamus, and subthalamic nucleus and compared the effectiveness with the conventional approaches. Our findings
suggested that multi-channel ISPS is expected to be used for improving the efficacy of noninvasive deep brain stimulation
technology.
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