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Dispersion Polymerization of Polystyrene Nanoparticles/Nanodiscs and Enhancement of
Antigen Detection Sensitivity for Turbidimetric Immunoassay (' Graduate School of Science
and Technology, Tokai University, *Micro/Nano Technology Center, Tokai University) O
Hayato Yokose,'? Yosuke Okamura'-?

Turbidimetric immunoassay is a method for detecting antigens by specific aggregation
induced between antibody-coated particles and antigens. Although this method is simple and
rapid, it has the disadvantage of low detection sensitivity compared to conventional enzyme
immunoassay methods". Here, we focused on the shape of the particles. Disc-shaped particles
have been reported to have properties such as improved adhesion to interfaces and enhanced
aggregation reactions due to the surface-contact interaction between discs?. In this study, we
propose polystyrene (PS) nanospheres and nanodiscs via dispersion polymerization and
evaluate them as innovative carriers with high sensitivity in a turbidimetric immunoassay.

PS nanospheres were synthesized by dispersion polymerization of styrene in the presence
of a large amount of poly(vinylpyrrolidone) as a stabilizer in methanol/water mixture. PS
nanodiscs were then prepared by seeded dispersion polymerization of 2-ethylhexyl
methacrylate with the PS nanospheres as seed particles, referring to a previous report?.
Scanning electron microscopy images revealed that the diameters of the nanospheres and
nanodiscs were 190 + 15 nm and 314 + 36 nm, respectively, which were extremely smaller than
previous studies. Next, bovine serum albumin (BSA) was physically adsorbed on the surface
of the nanodiscs, and antibodies were conjugated via amino groups of BSA. When the
antibody-conjugated nanodiscs and antigen solution were mixed in the microplate to induce
the aggregation, the nanodiscs could detect a lower and wider range of antigen by turbidity
change than the nanospheres.

Keywords: Nanoparticles, Disc-shaped particles; Dispersion polymerization; Turbidimetric
immunoassay
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Hydration and Biodistribution of Dendrimer Nanoparticles Modified with Zwitterionic
Molecules ('School of Materials and Chemical Technology, Institute of Science Tokyo,
*Graduate School of Engineering, Osaka Metropolitan University) OChie Kojima !, Rikuto
Hirata?, Nanako Dei?, Hao He'?, Akikazu Matsumoto?

Zwitterionic polymers exhibit antifouling properties, and dendrimers with regularly
branched structure have been used in drug delivery system (DDS). In this study, we synthesized
zwitterionic monomer- and polymer-conjugated dendrimers as a biocompatible nanoparticle
and investigated the relation between hydration property and biodistribution. A sulfobetaine
monomer (SBM) and polysulfobetaine (PSB) were conjugated at the termini of
polyamidoamine (PAMAM) dendrimer. The PSB-conjugated dendrimers (PSB-dens)
accumulated in the tumor after intravenous administration even after the second injection, but
the SBM-conjugated dendrimer (SBM-den) did not. Intermediate water, that is water molecules
loosely bound to the material, was examined by differential scanning calorimetry (DSC). The
amount of intermediate water was related to the biodistribution in the zwitterionic dendrimers
b, which is a possible design criterion for drug carriers.

Keywords : Dendrimer, Hydration; Zwitterionic Polymer, Tumor Accumulation
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© The Chemical Society of Japan - [CIC507-1pm-02 -



[C]C507-Tpm-03 BAILES B1055FES (2025)

ZUITFLYT ) a—-)VEEF / HFOBESHEBIEIZLST/
HFATEILERE ZTDORBADYEDEHEND

92&%—;& Lo SR PD? - ALKBRE R ) OB HIBAR 12 - PERIEO N - SRR | -
— X T5

Nanocapsule Formation via Self-Assembly of Oligo(Ethylene Glycol)-Modified Nanoparticles
and Enrichment of Substances within Them ('RIES, Hokkaido University, 2JSPS PD Fellow,

3Graduate School of Life Science, Hokkaido University) O Takehiro Yachi,'> Honoka
Watanabe,® Kuniharu Ijiro,' Hideyuki Mitomo'

Nanoparticle capsules (NCs) have great potential in drug delivery systems and nanoreactors.
However, achieving both precise NC formation and efficient material encapsulation remains
challenging. In this study, we developed a novel and versatile method for forming inorganic
NCs. This approach enables the formation of size-controlled NCs from various inorganic
nanoparticles modified with oligo(ethylene glycol) via self-assembly at liquid-liquid interfaces.
Furthermore, our method also allows efficient encapsulation of the target materials in the NC
while enriching them. The mechanisms of NC formation and material encapsulation will be
presented and discussed.

Keywords: Nanoparticles, Self-assembly, Nanocapsules, Pickering emulsion
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Fig. 1. Formation mechanism of nanoparticle capsules using the interface of salt-induced
phase separation.
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Relationship between Ligand Branching and Nanoparticle Dispersibility in Less-polar Solvents
(Tokyo University of Agriculture and Technology) (OMasahiko Sagawa, Shohei Yamashita,

Susumu INASAWA, Yohei Okada

In nanoparticle applications, a major challenge is to disperse the nanoparticles in a solvent.
To improve their dispersibility in less-polar solvents, a typical strategy is capping them with
organic ligands. Recently, it has been reported that ligands with a branched structure can
enhance the dispersibility better than ligands with linear structure. However, dispersion effects
between different branching structures have not been thoroughly compared.

In this study, we evaluated the effect of different branching structures of ligands on the
dispersibility of TiO2 nanoparticles in less-polar solvents. The results showed that ligands with
short side chain lengths and a three-branched structure (C10+4+4) provide good dispersibility
in various less-polar solvents.

Keywords : Nanoparticle, Organic ligand; Dispersibility
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1) Yang, Y. et al. Nano Lett, 2016, 16,2133-2138

© The Chemical Society of Japan

>

- [C]C507-1pm-04 -

C10+10+10

>

C10+10



[C]IC507-Tpm-05 The 105th CSJ Annual Meeting

All Iron-Group and Platinum-Group Elements Metal High-
Entropy Alloy Nanoparticles

(! Graduate School of Science, Kyoto University, > The HAKUBI Center for Advanced Research, Kyoto
University,> The Ultramicroscopy Research Center, Kyushu University,* Center for Synchrotron
Radiation Research, Japan Synchrotron Radiation Research Institute (JASRI) SPring-8,° Graduate
School of Science, Osaka Metropolitan University.)

O Julien Mahin', Kohei Kusada'?, Tomokazu Yamamoto®, Takaaki Toriyarna3, Yasukazu
Murakami®, Osami Sakata®, Shogo Kawaguchi’, Hirotaka Ashitani*, Yoshiki Kubota® and
Hiroshi Kitagawa'

Keywords: High-Entropy Alloy; Iron-Group Metals; Platinum-Group Metal; Hydrogen
Evolution Reaction; Electrocatalyst

High-entropy alloys, composed of 5 or more principal elements, are highly promising
materials as catalysts for important energy transformation reactions'. So far, the research focus
has been on noble metals such as the platinum-group metals because of their exceptional
catalytic properties and because they are relatively easy to mix owing to their similar
properties™. However, it is of great interest to study the alloying of more diverse elements such
as 3d metals into platinum-group metal high-entropy alloys and study the effect of the addition
of elements with very different sizes and d-band center energy on the catalytic activity. We
synthesized for the first time alloy nanoparticles containing all the iron-group metals (Fe, Co
and Ni) and all the platinum-group metals (Ru, Rh, Pd, Os, Ir and Pt) using a simple low
temperature wet chemical method. We show that remarkably, alloying the iron-group base
metals with the platinum-group metals results in a 50% increase the catalytic activity for the
hydrogen evolution reaction under acidic conditions compared to the equivalent alloy
containing only platinum-group metals conditions. This activity is three times that of a
commercial Pt/C catalyst, enabling reduction of the precious metal content of heterogeneous
catalysts while simultaneously increasing their performance.
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1) Y, Xin, ACS Catal. 2020, 10, 19, 112802) D. Wu, J Am Chem Soc, 2020, 142, 13833. 3) D.
Wu, J Am Chem Soc, 2022, 144, 3365-33609.
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