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Fabrication and evaluation of artificial neuronal networks on semiconductor
surfaces
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in vitro

Human brain is a complex, hierarchical system comprised of 10 billion neurons.
By engineering a simple neuronal network in vitro that mimics the in vivo architecture and functions, a
novg: g¥stem for studying of the dynamical properties of the neuronal networks in the brain will become
available.

In the current project, we developed a series of surface micromodification techniques for fabricating
"template" surfaces for neuronal cell patterning. We then evaluated the spontaneous activity of the
micropatterned neuronal networks via fluorescent calcium imaging. A simulation model of neuronal networks
based on a biophysical model was also developed to theoretically investigate activity modulation in
micropatterned networks.
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