50

Environmentally Benign Systems

IEHIEAES 4B} Environmental Bioengineering

A A4 F /EREZEHU AT LD

M EINAICET 2%

#ix Rk E—

Development of Biomedical/Nanoelectrochemical Sensing Devices Professor

and Their Applications

Tomokazu Matsue

Micro/nano-devices address demands to a great extent in bioprocess science and engineering for fast and accurate analytical information.

We have developed micro/nano-electrochemical systems for biomedical applications and evaluation of electrochemical energy materials

including secondary batteries. We have achieved to develop highly sensitive chip devices with electrodes for bioanalysis. Further, our self-

developed electrochemical microscope, called nanoSECCM, can characterize electrochemical properties in micro/nanometer scale as only

one system with spatial resolved analytical system for electrochemical reactions. These devices greatly contribute to environmental, medical

and electrochemical applications.
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Figl. Chip Devices with Electrode and
Electrochemical Microscopy

Fig2. Cell Culture in Clean-bench
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Fig3. Electrochemical Analysis by Micro/Nano-devices
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Fig4. Scanning Electrochemical Microscopic Analysis
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Our micro/nano-devices and microscopic systems are world-leading class in terms of
sensitivity and resolution for analyzing electrochemical properties. With respect to
chip devices with electrodes for biomedical analysis, we have established variety of
electrochemical devices by using bipolar reaction or new functional electrodes with
carbon nanomaterials for realization of unobtrusive sensing and daily health screening
systems. Also, we have self-developed scanning electrochemical microscopies
for analyzing nanoscale electrochemical reactivity. Scanning electrochemical cell
microscopy with a single barrel nano-pipette (nanoSECCM) was applied to electrodes
in lithium-ion batteries, revealing the inhomogeneity of ion transport on the electrodes
for the first time. Our technology contributes to establish an environmental-friendly

society with health-conscious human life.
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