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Figure 1 : Schematic illustration of lipid nanoparticle production
method using a microfluidic device

BEOQOLM EZB#EL
fERMLERCRREERN

NA7ORGET/INA A 2BV EEREER.
BESA—ANVEDICEUERMLERY, Fh
(FTHERERBE BV, XTIV IRICIET I F
VELNEHTEDZT 2T A-RICEHERI T
EEIIMPHEEITEZIV7ORET/INA R
COVID-19Ic39 2mRNAT I F> & LTHFIA
SNTVWBIREF/HT (LNP) ZHHERES LA

CER,
| 72 M0V 55 74—

FOUOSHAXDILET R - ERZET/NMX

Chemical plant and diagnostics on a chip
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MAEKI Masatoshi

Associate Professor

Laboratory of Microsystem Chemistry

Division of Applied Chemistry

PROFILE

> Research field : Analytical chemistry, Microfluidics, Lipid nanoparticle,
Drug delivery

> Research theme : Development of microfluidic devices for their
applications in the pharmaceutical and biomedical fields

> Laboratory HP :
https://microfluidic.chips.jp/en/
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Figure 2 : Application of our microfluidic devices to mRNA vaccine

production. We prepared mRNA-loaded LNPs with the same

composition as Moderna and Pfizer mRNA vaccines against
COVID-19.
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Nanoalloys: create new structure,
exploring novel properties

Revitalizing solid
solution alloy

Creating new materials with novel
properties is always challenging but
exciting. Pt-group metals have been
known for long as key elements of
catalysts in many important reactions in
such as hydrogen evolution, fuel cells,
and metal-air batteries. As those scarce
metals are increasingly expensive,
reducing their usage amounts via
alloying or replacing them with other
materials of comparable or better
properties is crucial to pave a way for
flexible material choices, lower cost, and
larger scale/range of applications. Our
research aims to create novel solid
solution alloy nanoparticles from various
metal systems, especially, those are
immiscible or form intermetallics in the
bulk, with expecting new and synergistic

catalytic properties.

Co-sputtering onto liquids
for novel solid solution
alloy nanoparticles

Vacuum co-sputtering is used to
simultaneously eject atoms of different
elements from metal targets to form
solid solution alloy. Specially, we add low
volatile liquids to the vacuum chamber
to trap the sputtered particles, control
their growth, and modify their surface.

This unique combination enables to

New solid solution alloy nanoparticles:
fine structure and beyond

NGUYEN THANH MAI

Assistant Professor
Laboratory of Novel Materials Hybrid Engineering
Division of Materials Science and Engineering

PROFILE
> High school : High school for gifted student of science in Vietnam
National University, Hanoi University of Science
> Research field : Nanoalloys, Secondary batteries
> Research theme : Novel solid solution alloy nanoparticles for catalysts
> Laboratory HP :
https://nanoparticle.hokkaido.university

obtain well dispersed alloy nanoparticles
below 3 nm in a wide range of
compositions through miscibility gaps
and intermetallics, of e.g., Au/Pt, Ag/Pt,
Cu/Pt, and Ag/CuPt. Our studies shed
light on particle formation, impact of
the liquid, and size-composition
correlation as basics for future facile
synthesis of nanoalloys of more metal
elements. Hokkaido University provides
a platform to create new nanostructures,
see them by our own eyes, and explore
their new properties. Diverse combination
of metals to form new structures are
await. We welcome young students in
Japan and abroad to join our journey

with curiosity, idea, and lots of fun.
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Figure 1: (a) Co-sputter deposition of 2 metal targets onto liquid polyethylene glycol (PEG) to form solid solution alloy nanoparticles. (b) Scanning
transmission electron microscope observation in high angle annual dark field imaging of a co-sputtered AgPt alloy nanoparticle (top left) with
intensity line profile (lower part) along the red line in the image showing similar intensity over metal atom columns, suggesting alloy structure.
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| Solid solution alloy

complete mixing of two or more metals in solid state.
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Modeling light scattering of colloidal suspensions
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Figure 1 : Light propagation on a macroscale (Left) and light
scattering on a microscale (Right)
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FUJII Hiroyuki

Associate Professor
Laboratory of Physics of Thermofluids
Division of Mechanical and Space Engineering

PROFILE
> High school : Ishikawa Prefectural Kanazawa Izumigaoka High School
> Research field : Thermofluids mechanics, Optics
> Research theme : Light scattering of colloidal suspensions
> Laboratory HP :
https://tfp.eng.hokudai.ac.jp/
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Unlocking the future: The challenge of exploring earth's and space's resources through
resource engineering
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PARK llhwan

Associate Professor
Laboratory of Mineral Processing and Resources Recycling
Division of Sustainable Resources Engineering

PROFILE
> High school : Busan Computer Science High School
> Research field : Mineral processing, Hydrometallurgy,

Mine reclamation, Resources recycling

> Research theme : Development of environmentally friendly beneficiation
and metallurgical processes through mineral surface modification

> Laboratory HP :
https://www.eng.hokudai.ac.jp/labo/mprr/home.htm
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Figure 1 : Mining, mineral processing, smelting/refining processes to
produce metals from ores.
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Figure 2 : Deep-sea mining for recovering mineral resources from the
seabed (generated by Bing Image Creator)
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Environmental engineering passing on the natural and global environment
to the next generation
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HAFUKA Akira

Assistant Professor
Laboratory of Water Reclamation Engineering
Division of Environmental Engineering
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> High school : Kokugakuin Univ.Kugayama High School

> Research field : Passive sampling, Anaerobic digestion,
Membrane separation

> Research theme : Design, synthesis and application of novel functional
materials

> Laboratory HP : https://www.eng.hokudai.ac.jp/labo/waterec/
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Figure 2 : Distribution of phosphorus concentration in the sediments
of Lake Barato
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Figure 1 :

Deployment of passive

samplers in Lake
Kussharo
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