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Abstract:
Direct interfacing of micro-devices with the nervous system has the potential to provide information for many
indications including: sensory loss, cognitive manipulation, and bioelectronic medicine. However, chronic
implantation and utilization of neural micro-devices results in a reactive tissue response that both functionally
isolates the device from the tissue as well as triggers neuronal apoptosis or migration. The goal of our research
is to understand and mitigate this limited functionality. Our research seeks to determine the interdependent
effects of device design, electrophysiological recording, electrical stimulation, and the reactive tissue response
on the efficacy of neural interfaces. We: 1) conduct psychophysical experiments using multi-channel implants
in the nervous system, 2) collect longitudinal electrochemical and electrophysiological, 3) investigate several
mitigation strategies, and 4) use advanced histological approaches to evaluate the device-tissue interface.
Here we discuss the results of these various approaches and their implications for reliable chronic neural
interfacing via micro-devices. We expect that these data will enable further neuroprosthetic development for
many potential applications of neural interfaces.
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