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IUMRS-ICYRAM2022 (s,

3-6 August 2022
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ICYRAM2022 Young Researcher Awards/Student Presentation Awards 2B H 5 XERHAREE ZIMKEE OLRTHEKZ)

ICYRAM2022 Young Researcher Awards
Gold Saneyuki OHNO (Kyushu University)
Silver  Yasuhide MOCHIZUKI (Tokyo Institute of Technology)
Zhanglin GUO (Toin University of Yokohama)
Takuro HOSOMI (The University of Tokyo)
ICYRAM2022 Student Presentation Awards

Gold Takumi ABE (Tokyo Institute of Technology)
Takumi MATSUO (Tokyo Institute of Technology)
Silver  Jinting LI (Kyushu University)

Kazuki UCHIDA (Kyushu University)
Kenta KANEKO (Tokyo Institute of Technology)

Takeshi NISHIDA (University of Tsukuba)

Hiroki OBAYASHI (Kyushu University)

Yiwa WANG (The University of Hong Kong)

Yin kan PHUA (Kyushu University)

Takamitsu ISHIYAMA (University of Tsukuba)
Yusuke SAKAI (Nagoya Institute of Technology)
Kaiwen ZHANG (Kyushu University)

Saki KAWAHARA (Osaka Prefecture University)
Takumi YAMAMOTO (Tokyo Institute of Technology)
Masaki SAIGO (Kyushu University)

Fumitaka SATO (Nagaoka University of Technology)

Bronze
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B Exploratory research for new materials using high-pressure
SYNTNESIS ..t s P.1
Kazunari Yamaura, Group Leader, National Institute for Materials

Science / Guest Professor, Hokkaido University
To achieve a sustainable society, much materials research

needs to be planned and carried out. The impact of new
materials ranges from material manufacturing for resource
and energy conservation, component processing, transition
to improved and new systems, and even reuse and
recycling. In general, high priority is given to research and
development of new materials because of their importance
to many technological innovations. Exploratory research
on new materials, which forms the basis for new materials
development, is conducted in a variety of research hierarchies
and domains.

HMHonda R&D institute introduction
~Current activities of material research revolution at the

Innovative Research Excellence center~ .........c.ccooeenieeenne P.2

Tomohiro Ikeda, Chief Engineer, Innovative Research Excellence
Materials Process, Honda Re»D Co., Ltd.

Honda R&D will produce new creative and innovative
technologies to lead the world. Aiming for the realization
of a “society with zero environmental impact” and a
“society with zero traffic accident fatalities,” the Innovative
Research Excellence center has been striving to research
the technologies not only for autonomous driving, innovative
products but also next generation material technologies to
reduce environmental impact.

In this article, Honda’s approach toward material research,
especially focused on materials informatics, will be introduced.
Both understanding and discovering materials are essential in
their research. To understand and improve material properties,
detail understanding is inevitable. Therefore, quantum
beam techniques such as synchrotron radiation, neutron
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and electron are evolved as probes to reveal electronic and
atomic properties of actual materials. On the other hands, to
discover and/or adjust appropriate material and its production
process, extensive parameter studies are necessary. Recently,
informatics methods which are based on big data are well
reported. However, in the case of material research, collecting

a certain amount of data with same experimental condition

could be an obstacle. We established an informatics technique

for small data sets and named it “Smart Materials Informatics

(SMI)”. SMI have already been applied to magnet, catalyst, solar

cell materials and the others, and enabled us a lot of important

discoveries.

B Antibacterial properties expressed due to the physical
interaction between nanotextures and bacterium cell
MEMDIANE ...t et P.5
Takeshi Ito, Professor, Nano Physics and Engineering, Kansai University
Living organisms have acquired micro and nanostructured

surfaces which provide superb functions. One of their

functions is bactericidal property, which is considered to be
caused by physical interaction between the cell envelope and
nanostructures. Therefore, it is expected to be applied in the
medical field using its bactericidal action to combat to anti-
microbial resistance (AMR) bacteria, which is considered as

a new threat for human because AMR bacteria overcome

antimicrobial effect of conventional chemical agents.

Many reports propose the bactericidal mechanisms from
the viewpoint of theoretical and experimental. In summary,
there are three categories. i) direct nanostructure penetration
into the bacterial cell envelope, or stretching and rupture of
the envelope in between nanostructures. ii) envelope damage
occurs by the cell moving after the adhesion. iii) envelope
deformation due to interaction between bacterial cell and the
nanostructure. In any case, bacteria-nanopattern interaction
is certainly the first trigger. Recently, the high-resolution
microscopy such as helium ion microscopy or transmission
electron microscopy (TEM) give us information on the interface
with high precision. TiO, nanostructure induced deformation

and penetration of bacterial envelope of Escherichia coli
(E. coli) and Staphylococcus aureus (S. aureus), but it did not
lead the rupture of cell envelopes of some bacteria. These
nanostructures inhibit bacterial cell division and trigger
reactive oxygen species (ROS) production, thereby increasing
oxidative stress proteins, leading cell death. The results
suggest the possibility of bacterial death due to physical stress-
related mechanism. Then, we propose a new mechanism due
to the biochemical reaction, which is the secondary action of
the organism not only the physical interaction. In fact, the
bacterium envelope is lysed by bacteria itself (autolysis), which
is considered as a secondary trigger, because of the physical
stress due to nanostructures presence.

We are working to expand this research into the medical
field to prevent infection disease in hospital. We have started a
joint-research with Graduate School of Medicine to verify the
bactericidal and antibacterial effects against AMR bacteria.

M Sincere Gratitude for the Co-operation for IUMRS-
ICYRAM2022........oueeereeeeteeeeeeete ettt sne e eens P.7
Kazuki NAGASHIMA, General Chair of IUMRS-ICYRAM2022,

Associate Professor at The University of Tokyo
JTUMRS-ICYRAMZ2022 was held from August 3 to 6, 2022 at

The Centennial Hall, Kyushu University School of Medicine in
a hybrid format of face-to-face and online. As the 5th IUMRS-
ICYRAM, 11 symposia were organized with 435 participants
from 22 countries (336 Japanese and 99 from overseas), and
the event was a great success. A total of 378 presentations
were made, including 276 oral presentations and 102 poster
presentations. At the conference, the executive committee
introduced an internet communication tool to facilitate
symposium discussions and personal communications among
participants.

The event was completed with the kind cooperation of
the participants and all the parties concerned, for which
the executive committee would like to express their sincere
gratitude.
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