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Development of Environmental/Biomedical Sensing Devices Professor
with Micro/Nano Electrode Systems Tomokazu Matsue
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Micro/nano devices have highly demanded in the field of biological sciences, engineering and analytical information . We have developed micro/nano-
electrochemical systems for environmental/biomedical applications and evaluation of battery materials.

Recently, we developed NanoSECCM to characterize electrochemical properties in nanometer domains and applied it to localized evaluation of battery
materials. We also developed electrochemical chip devices for bioanalysis. These devices are useful in environmental monitoring as well as medical and

engineering applications.

HEHAR Collaboration researches
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We promoted collaborative research with the following organizations in
2017.

Tohoku University: Graduate School of Engineering, Graduate School of
Medicine, Advanced Institute for Materials Research, Microsystem

External research institutes: Tohoku Institute of Technology, Hyogo
Prefectural University, Tokyo Metropolitan University, Kanazawa

Company: Central Research Institute of Electric Power Industry, I.T
Research, Dai Nippon Printing, Nano Control, Panasonic, Toyota Motor,
Nissan Chemical Industries, Nippon Steel Sumikin, Wako Pure Chemical
Industries, Hapro Pharma, Piezo Studio, NEC Solution Innovator,
Kagome, et al.

Mo g Conference presentations
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In 2017, more than 47 presentations were made at conferences, including 1
plenary lecture and 3 invited lectures.

Fig.1 Lab members. Fig.2 NanoSECCM measurement. Fig.3 Preparation of biochemical samples.
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Fig.4 Checking the plasma spattering process.

Fig.5 Cell passaging treatment.

Research projects

o“In-operand nanoscale analysis by simultaneous electrochemical-Raman
spectroscopy,” Challenging Research (Exploratory) (2017-18 FY)
o“Innovative electrochemical imaging device for bioanalysis,” Grant-in-
Aid for Scientific Research (A) (2016-18FY)

o“Visualization of electrocatalytic activities on two-dimensional materials
by nanoscale electrochemical imaging technique,” Grant-in-Aid for Young
Scientists (A) (2016-19FY)

o“Simple device using antigen modified Janus particles,” Medical
Research and Development Programs Focused on Technology Transfers:
Development of Advanced Measurement and Analysis Systems (AMED-
SENTAN) (2016-19FY)

o*“Center of Innovation for creation of health-conscious society to realize
healthy and fulfilling life, and strengthen family ties through unobtrusive
and daily health screening,” Center of Innovation Program (COI-Stream)
(2013-21FY)

o“In-situ study of lithium-ion (De)intercalation by using interface ion
conduction microscope for creation of high-performance LIBs,” Advanced
Low Carbon Technology Research and Development Program (JST-
ALCA) (2013-18FY)

o“Development of Nano ElectroChemical Microscopy for Chemical
Mapping,” Presto (2014-17FY)

Awards

o Hiroya Abe: Tohoku Analytical Chemistry Encouragement Prize

o Hiroya Abe: Encouragement Prize of Multidisciplinary Material Science
o Kouhei Nozaki: Young Excellence Presentation Award on Conference of
Tohoku Society of Polymer Science

o Tomoki Iwama: Poster Award on Joint Meeting of the Tohoku Area
Chemistry Societies

o Siti Masturah: Best outstanding oral presentation award at isCEBT2017
o Tomoki Iwama: Outstanding oral presentation award at isSCEBT2017

Fig.6 Electrochemical measurement.
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