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Development of Environmental/Biomedical Sensors and Visualization Systems

for Material Functions with Micro/Nano Electrodes
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Micro/nano-devices are in continual demand in biological science and engineering, as well as achieving in accurate analytical information. We have

developed micro/nano-electrochemical systems for environmental/biomedical applications and the evaluation of battery materials. We are also

investigating the role of the tissue microenvironment, utilizing a microfluidic device, and scanning probe microscopy. These devices are useful in

environmental monitoring, medical, and engineering applications. Figure 1 shows a photo of members.

£4ETIV (HiaRERE. 0E) At ORE

NEEFLAO VYT LEEBRE U, MAEELITR
NHMSE AR Y0 OFET /A ARICHRL, EERBRILS
AR (SECM) THREMMETV. HHTHEA TR SR
FLELTRRE T (”2),

EFFFOEREL>YORR
HNAT—RRIGICEBY T FIEBY AT LEET B 1L/ Tyt
VAT LERSEL. EFIVMEOBRENERRELE (M3).

MRS HRAID e DEKILERIN Y AT LDFRFE

BRELZERIGTEEIZIERTHIBESILERNK (electro
chemiluminescence: ECL) #FIB U/ ig#EEsH IV X T A
ZRREUE (K4), fIZE BEAEDEWVCLSMEEEER
DZEALDORIRILICHKII U e,

N RATIVOBRILFEE KT ORRE

SRITEEEBEFERT 2o, HMRRSBHMRTHZ/N\IROY
ILBEWSNTWS, ZTT/\A ROTILZHHEDEDEKITA KD
5hTWe, 22T BRILZRZEFBLL/N\( ROTILZEES
TR2RMERFK L (B 5). CORMEEDIE. DEDELSBEM
RIS AR TE S,

Biosensors for tissue-mimetic models

We developed several sensing platforms for the vascular models.
Microfluidic devices consisting of vascular networks and spheroids
were prepared, and we showed that scanning electrochemical microscopy
(SECM) is an effective means to evaluate respiratory activity of cellular
spheroids treated with drugs (Fig.2).

Highly sensitive biosensors

We reported the immunoassay system based on cascade reactions for
signal amplification (Fig.3).

Electrochemiluminescence imaging
for cell analysis

We proposed electrochemiluminescence (ECL) imaging by converting
electrochemical reactions to optical signals. In this year, we developed
the ECL system for visualizing cellular adhesion of vascular cells (Fig.4).

Electrochemical gluing of hydrogels

For fabrication of three-dimensional tissues, hydrogels as scaffolds are
widely utilized. A method for assembling hydrogels is desired. In this
year, we developed an electrochemical system for gluing of hydrogels
(Fig.5). In the future, this technique will be utilized to fabricate complex
tissues and organs.
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Fig.1 Photo of members in 2022.
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Fig.2 SECM for analysis of a spheroid integrated
with a vascular network. Reprinted with
permission from Biosensors and Bioelectronics
(219, 114808, 2023). Copyright 2022 Elsevier.
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Fig.3 Immunoassay using thrombin cascade for
signal amplification. Reprinted with permission from
Analytical Chemistry (94, 12427, 2022). Copyright
2022 American Chemical Society.
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O Analytical Chemistry, 94, 16451, 2022. Selected as a cover.
O Analytical Chemistry, 94, 12427, 2022. Selected as a cover.
O Analytical Sciences, 38, 1297, 2022. Selected as a hot article.
O Micromachines, 13, 420, 2022. Selected as a feature paper.
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Scanning electrochemical cell microscopy
for evaluation of 2D materials

Scanning electrochemical cell microscopy (SECCM) was used to
evaluate hydrogen evolution reaction (HER) and other reactions of 2D
materials. Electrochemical images of SECCM can be utilized to design
2D materials.

Conference presentations

More than 50 presentations were given, including four special lectures,
one plenary talk, and 12 invited lectures.

Awards

-Kosuke Ino (Associate Professor): Award of Analytical Chemistry in
Tohoku (The Japan Society for Analytical Chemistry, Tohoku Branch)
-Kosuke Ino (Associate Professor): Award of Shorei-sho (Society for
Chemistry and Micro-Nano Systems)

-Kumi Inoue (Associate Professor): Poster Award (4th COI Conference)
-Kumi Inoue (Associate Professor): Academic Award (Gender Equality
Office, University of Yamanashi)

-Akichika Kumatani (Associate Professor): Core Research Cluster for
Materials Science President's Award (Tohoku University)

-Tomoki Iwama (D3): President's Award (Tohoku University)

-Kentaro Ito (D3): Excellent Presentation Award (ECSJ Fall meeting,
2022)

-Kentaro Ito (D3): Award of Tohoku Analytical Chemistry (The Japan
Society for Analytical Chemistry)

-Chisato Ito (M1): Excellent Presentation Award, DOWA Award (4th
Academic Forum on Environmental Studies)

-Akihito Sato (M1): Poster Award (Joint Meeting of the Tohoku Area

Chemistry Societies)

Journal Covers, Featured Papers,
and Hot Articles

-Analytical Chemistry, 94, 16451, 2022. Selected as a cover.
-Analytical Chemistry, 94, 12427, 2022. Selected as a cover.
-Analytical Sciences, 38, 1297, 2022. Selected as a hot article.
-Micromachines, 13, 420, 2022. Selected as a feature paper.

Fig.4 ECL imaging of cellular
adhesion of human umbilical

vein endothelial cells (HUVECsS).
Reprinted with permission from
Electrochimica Acta (415, 140240,
2022). Copyright 2022 Elsevier.

Fig.6 Journal covers. Reprinted from
Analytical Chemistry. Copyright 2022
American Chemical Society.

Fig.5 Electrochemical gluing of
hydrogels via an electrochemical
reaction. Copyright 2022 by the
authors. Licensed under CC BY 4.0.
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