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[bookmark: _GoBack]Nanoscale materials enable unique opportunities at the interface between the physical and life sciences, for example, by integrating nanoelectronic devices with cells and/or tissue to make possible bidirectional communication at the length scales relevant to biological function. In this presentation, I will overview a new paradigm for seamlessly merging electronic arrays with the brain in three-dimensions (3D). First, I will discuss the design considerations of matching structural, mechanical and topological characteristics of neural probes and brain tissue, thus leading to the paradigm of tissue-like mesh electronics that exhibits unprecedented absence of tissue immune response, interpenetration of neurons and neurofilaments through the open mesh electronics structures, and uniquely stable electrophysiology with the capability to track and stably record from the same single neurons and neural circuits for more than a year. Second, I will described a significant elaboration of this new paradigm by exploiting inspiration from biology to create neuron-like electronics that open unique opportunities in seamless and nearly indistinguishable three-dimensional interpenetrating nanoelectronic and neural networks, and moreover, gave opened new directions at the interface between neural probes and regenerative medicine. Third, I will also present a selection of new and exciting opportunities, including using the noninvasive mesh paradigm as an electronic framework that is biochemically-functionalized to allow for controlled and selective manipulation of endogenous cells in live animals, as well as implantation and noninvasive studies of other areas of the central and peripheral nervous systems. I will conclude with discussion of opportunities and challenges, including our goal of and potential for realizing precision electronic medicine in the brain.
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