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Biomedical Sensing Devices with Micro/Nano Electrode Systems Tomokazu Matsue

Micro/nano-biosystems address the continuing demand in bioprocess science and engineering for
fast and accurate analytical information that can be used to rapidly evaluate the interactions between
biological systems and bioprocess operations. Furthermore, these systems can miniaturize and functionalize
analytical devices. Therefore, we developed biosensing devices incorporating micro-nano electrodes for

environmental/biomedical applications.

We have developed a scanning electro-chemical microscopy (SECM) integrated with micro/nano-
electrodes. By using the SECM, epidermal growth factor receptors (EGFRs) which elicit a wide range
of cell type-specific responses leading to proliferation, differentiation, apoptosis, and migration were
detected. Furthermore, a microfluidics dual capillary probe was fabricated for collecting messenger RNA
(mRNA) from adherent cells. We have also developed microfluidic devices with microelectrodes that
enable electrochemical measurements of breathing quantities of fertilized eggs and gene-functions of yeasts.
Furthermore, easy-to-use and rapid analytical tools with microfluidics and dielectrophoresis were developed
for early detection of chemical/biological toxins and tumor markers. We have also developed a novel device
for electrochemical multipoint detection. The device can be applied to comprehensive and high-throughput
detection and imaging of biochemical species. The novel biodevices/systems now developing in our
laboratory will be used for environmental and medical applications.
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