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Abstract

Two research areas in flexible neural probes and three dimensional (3D) biomimetic platforms will be
presented. High precision, densely packed, and low impedance recording/stimulation sites on neural probes
with integrated temperature sensors were developed to monitor and stimulate neural activities in brain and
retina. By controlling the dimension, distribution, and morphology of the electrode sites on the probes, neural
signals with high signal to noise ratio were obtained. With the integrated temperature sensors, position of the
implanted neural probe could be monitored, as well as the temperature rise during neural stimulation at
different current levels. Dynamic control of the neural probe flexibility for insertion and chronic applications
will also be reviewed.

Understanding and controlling cell movement and positioning are crucial for biosystems. Cells
migrate in different ways depending on cell types, degree of differentiations, and the microenvironment they
encounter. Nanoimprint technology was used to form 3D microstructured polydimethylsiloxane (PDMS)
platforms with sealed channels. By introducing guiding features in the channels, these 3D platforms could be
used to sort adherent cells to predesigned locations or to screen cells without applying chemical gradient or
fluidic flow, and hence could serve as a novel in vitro tool for invasiveness assessment.
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