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Abstract

The restoration of light response with complex spatiotemporal features in retinal degenerative
diseases towards retinal prosthesis has proven to be a considerable challenge over the past decades.
Herein, inspired by the structure and function of photoreceptors in retinas, we developed artificial
photoreceptors based on gold nanoparticle-decorated titania (Au-TiO2) nanowire arrays, for
restoration of visual responses in the blind mice with degenerated photoreceptors.

We previously demonstrated that for long-term spastic limb paralysis, transferring the seventh
cervical nerve (C7) from the nonparalyzed side to the paralyzed side in human patients results in
increase of 17.7 in Fugl-Meyer score. In our study, we develop an implantable multisite optogenetic
stimulation device (MOSD) based on shape-memory polymer. Our work opens up the possibility for
multisite nerve bundle stimulation to induce highly-selective activations of limb muscles, which
could inspire further applications in neurosurgery and neuroscience research.
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