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ABSTRACT: 

Blending science and engineering at the Brain-
Computer Interface
Science and engineering go hand-in-hand in Neural Engineering. For example, 
implantable neural microelectrode arrays are important recording and 
stimulation tools for neuroscience research and have promising clinical 
applications. However, the intricacies of the biological response after 
implantation, and their ultimate influences on recording performance and 
failure, remain challenging to elucidate. We employ in vivo multiphoton 
imaging and electrophysiology to ask scientific questions on how implantable 
device design and intervention strategies impact ‘reading from’ and ‘writing to’ 
the brain, and the system-of-systems interdependence between different cell 
types in brain injuries and diseases. From an engineering perspective we 
demonstrate that this research needs to be carried out in parallel with careful 
evaluation and minimization of sources of errors such as quiescent neurons, 
electrophysiological artifacts, tissue distortions related to post-mortem 
processing, and material failure. Together, this talk will discuss utilizing 
engineering to conduct research at the unexplored frontiers of human 
knowledge, and in turn, motivate scientifically informed novel engineering.
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