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Abstract: One of the primary limitations in drug discovery research is the lack of good model systems between 
the single cell level and animal or human systems. This is especially true for neurodegenerative diseases such as 
ALS, Alzheimer’s and spinal cord injury. Our research focus is the establishment of functional in vitro systems to 
address this deficit where we seek to create organs and subsystems to model motor control, cognitive function, 
as well as lung and cardiac function. The idea is to integrate microsystems fabrication technology and surface 
modifications with protein and cellular components, with the aim of initiating and maintaining self-assembly 
and growth into biologically, mechanically and electronically interactive functional multi-component systems. 
The use of surface modification techniques allows us to tailor the interface between biological/nonbiological 
materials, independent of the bulk composition of the nonbiological material.  The ability to control the surface 
composition of an in vitro system, as well as controlling other variables for hybrid device fabrication and in vitro 
evaluation of surface modifications and their effect on cellular materials.  We are using this ability to manipulate 
the biological systems and integrate it with silicon-based systems to create cell-based sensors for high 
throughput drug discovery and functional genomic assays as well as for hybrid neuronal/silicon systems to 
study biological computation. We are also using what we learn for a more fundamental understanding of cellular 
development, protein adsorption and neuronal regeneration. 
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