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Relationship between glass transition temperature, substrate temperature, and enthalpy

relaxation in the giant surface potential of vacuum-deposited organic films ('Osaka Kyoiku

University, *Tosoh Corp., *Kumamoto University) (O Tsuyoshi Tsujioka,! Hiroyuki

Kawashima,? Kenji Koike,? Naoki Matsumoto,? Jun-wei Shen,® Shinichiro Nakamura®

It is well known that giant surface potentials (GSPs) are formed in organic films formed by
vacuum deposition. It was unclear whether the film properties and preparation conditions other
than the electric dipole moment of the molecules themselves are desirable for the manifestation
of GSPs. We have evaporated several materials at different substrate temperatures and found
that the surface potential and enthalpy relaxation are maximized at the glass transition
temperature Tg % 0.8 to 0.85.

Keywords : Vacuum deposition, Giant surface potential; Polar molecule; Glass transition
temperature; Enthalpy relaxation
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Fig. 1 Tsub dependence of GSP slope and enthalpy relaxation (AH) of vacuum-deposited
films. SPP: spiropyran, PTAA: perfluorinated adamantane, DAE2: diarylethene
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Non-first order thermal isomerization reactions in vacuum-deposited amorphous spiropyran
film ('Osaka Kyoiku University, 2Kumamoto University) OTsuyoshi Tsujioka,! OShinichiro
Nakamura,” Jun-wei Shen,’

It is well known that spiropyran (SP) molecules undergo solvatochromism, where they
thermally decolorize from a colored state even at room temperature in nonpolar solvents, but
conversely color in polar solvents. This thermal isomerization exhibits first-order reactivity.
We found that when a vacuum-deposited amorphous film of SP is stored at a temperature above
its glass transition point, it undergoes a non-first-order coloring reaction. This is because the
formation of a merocyanine form with high polarity promotes the thermal isomerization of
nearby SP.

Keywords : Spiropyran; Solvatochromism,; Vacuum-deposition; Glass transition temperature;
Non-first-order coloring reaction
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Fig. 1 Thermal coloration and decoloration of SPP films. Normalized to thermal equilibrium state.
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Synthesis and photochromic behavior of aza-diarylethene with benzofuran at the ethene bridge
moiety (Faculty of Engineering, Osaka City University, >Graduate School of Engineering,
Osaka Metropolitan University) O Saeri Tsuyama,' Daichi Kitagawa,'> Seiya Kobatake'

In this study, we synthesized a novel aza-diarylethene with benzofuran at the ethene bridge
and investigated its photochromic behavior in toluene. Upon irradiation with UV light, the
absorbance in the visible region increased at room temperature. When the irradiation was
stopped, the absorbance quickly decreased by about half, while the remaining absorbance did
not decrease even when left for a long time. In contrast, upon irradiation with visible light, the
remaining absorbance disappeared. These results indicate that two isomers are generated due
to UV light irradiation. Moreover, we found that prolonged UV light irradiation produced a
yellow precipitate in the solution. X-ray crystallography determined the structure of the yellow
precipitate, indicating that a zwitterion-forming photoreaction had proceeded.

Keywords : Photochromism; Aza-diarylethene; Benzofuran
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Design and Synthesis of Novel AlEgens for Information Security
and Anti-Counterfeiting Applications

(‘Department of Chemistry, Chung Yuan Christian University) OWei-Ting Chien,! Mei-Yu
Yeh,"*

Keywords: Aggregation-Induced Emission; Imidazole; Keto-Enol; Fluorescent; Anti-
Counterfeiting

The rapid development of information security and anti-counterfeiting technologies holds
significant importance for the digitalization and globalization of modern society." In the digital
age, it is essential to effectively protect sensitive data, safeguard personal privacy, and prevent
tampering and counterfeiting, as these have become urgent challenges that need to be addressed.
In our earlier research, we designed imidazole-based fluorophores exhibiting aggregation-
induced emission (AIE) properties and integrated them with triphenylphosphine to create a
series of novel AIE amphiphiles. Our findings demonstrated the potential of these AIE
properties for applications in latent fingerprint visualization.” Based on the AIE properties of
imidazole derivatives, we further applied them to information security and anti-counterfeiting
applications.

Herein, we designed a series of imidazole-pyridine conjugates with AIE properties, using
N-methyl-4,5-diphenylimidazole as the electron donor and incorporating pyridines with 1,2-,
1,3-, and 1,4-substituted positions as the electron acceptor. The molecular structure was
designed to show keto-enol tautomerism, which enables the creation of materials that can
undergo rapid and reversible color changes in response to environmental stimuli. This approach
presents promising potential for the development of responsive materials that can undergo
obvious color shifts under specific conditions and enables their use in security labels and anti-
counterfeiting applications. Through detailed analysis using NMR spectroscopy, absorption,
and fluorescence spectroscopy, we demonstrated that the synthesized novel AlEgens can
undergo structural switching between keto and enol forms when exposed to various stimuli,
resulting in noticeable and detectable color changes. This unique characteristic allows these
materials to be applied in advanced fields, offering versatile solutions for dynamic and
interactive applications.
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1) Y. Li, P. Gao, Chemosensors. 2023, 11. 2) H.-S. Huang, Y.-H. Chen, W.-T. Chien, M.-Y.
Yeh, Anal. Chim. Acta. 2024, 1320, 343032.
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Synthesis of Imidazole-Thiophene Derivatives: Solvent Effects
and Anion Sensing Applications

(‘Department of Chemistry, Chung Yuan Christian University) OWei Hsing,! Mei-Yu
Yeh,'”
Keywords: Imidazole; Thiophene; Fluorescent; Solvent Effect; Anion Sensing

Fluoride anions (F°) are crucial in numerous biological, medical, and chemical
processes, including dental care to prevent cavities, osteoporosis treatments to enhance bone
density, and water supply management for public health.'? In addition, fluoride's role
extends to industrial applications and even the development of chemical warfare agents.
However, fluoride is easily absorbed by the human body but excreted at a slow rate, leading
to potential health risks with excessive exposure. Overexposure can cause collagen damage,
skeletal fluorosis, and thyroid dysfunction, significantly affecting overall health. Given its
dual role as both a beneficial agent and a potential toxin, accurate and efficient detection of
fluoride is critical. The development of simple, cost-effective sensors that require minimal
instrumentation is essential for monitoring fluoride levels in various environments, such as
water sources, medical diagnostics, and industrial settings, ensuring safe and practical
applications of this important anion.

In this study, we designed and synthesized two imidazole-thiophene derivatives, DPIT
and DPITNO;, and investigated their absorption, fluorescence spectra, and solid-state
properties. Both compounds effectively detect F~, but their fluorescence responses differ.
DPIT, a low-fluorescence material, exhibits significant fluorescence enhancement upon F~
addition, functioning as a turn-on fluorescent sensor. In contrast, DPITNO,, with high initial
fluorescence intensity, shows fluorescence quenching in the presence of F-, acting as a
turn-off sensor. Nuclear magnetic resonance spectroscopy confirmed the reaction
mechanisms between the derivatives and F~. Additionally, DPITNO, displays strong
intramolecular charge transfer properties, causing pronounced solvent effects and a wide
fluorescence color range from blue to red in different solvents. The solvent-dependent
tunability of DPITNO; underscores its potential for applications demanding flexible optical
properties. These findings highlight the complementary capabilities of DPIT and DPITNO
as efficient F~ sensors, suitable for a variety of practical applications.
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1) M. Cametti, K. Rissanen, Chem. Commun. 2009, 28009.
2) X. Zeng, J. Hu, M. Zhang, F. Wang, L. Wu, X. Hou, Anal. Chem. 2020, 92, 2097.
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Flexible, Stretchable, and High-Performance Conductive
Hydrogels for Human Motion Sensing

(‘Department of Chemistry, Chung Yuan Christian University) O Chien-Yin Lin,' Mei-Yu
Yeh, "
Keywords: Conductive Hydrogel; Flexible Electronic Sensor; healthcare monitoring

Conductive hydrogels are an emerging class of biomaterials recognized for their excellent
biocompatibility, high stretchability, strong adhesion, anti-freezing properties, stimulus
responsiveness, and remarkable self-healing and self-recovery capabilities. These unique
properties make them essential for a variety of biomedical applications, including biosensing,
tissue engineering, and wearable medical devices. Their versatility allows them to be used in
flexible and implantable bioelectronics, health monitoring systems, artificial skin, and
regenerative medicine. Conductive hydrogels hold significant promise for creating more
effective, adaptable medical technologies that can interface seamlessly with biological tissues,
offering improved patient outcomes and paving the way for new treatments in personalized
medicine."

In this study, we chemically modified biocompatible polyvinyl alcohol (PVA) and
optimized its formulation by incorporating acrylic acid (AA), adipic acid dihydrazide (ADH),
tannic acid (TA), and ionic salts. This combination led to the development of hydrogels with
exceptional properties such as high conductivity, stretchability, strong adhesion, and impressive
self-healing capabilities. To assess the performance of the hydrogels, we conducted
comprehensive analyses using an electrochemical workstation, a tensile tester, Fourier-
transform infrared spectroscopy, and scanning electron microscopy. Our results demonstrated
that the fine-tuning of these characteristics not only achieved the desired functionality but also
greatly enhanced the hydrogels' resilience under challenging and specialized environmental
conditions. The developed hydrogels exhibited significant potential as high-performance
candidates for flexible electronic sensors. These advanced materials offer promising solutions
for next-generation applications in wearable sensor technology, healthcare monitoring, and soft
robotics, paving the way for the integration of flexible and responsive sensors in a wide range
of biomedical and industrial uses.

<2 <

= =

f— T T 70°C for 15 min &
5 N e
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1) J. V. Vaghasiya, C. C. Mayorga-Martinez, M. Pumera, npj Flex. Electron 2024, 7.
2) J. Heikenfeld, A. Jajack, J. Rogers, P. Gutruf, L. Tian, T. Pan, R. Li, M. Khine, J. Kim, J.
Wang, J. Kim, Lab Chip 2018, 18, 217.
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Thermally Activated Delayed Fluorescence Properties of Intramolecular Charge Transfer Dyes
Based on Quinoxaline Electron Acceptors with Electron-Withdrawing Substituents (' Graduate
School of Engineering, Osaka Metropolitan University, *Colledge of Engineering, Osaka
Prefecture University) O Masaki Nagaoka,! Keito Ueda,> Naoya Suzuki,!? Shintaro
Kodama,'? Takeshi Maeda,'-? Shigeyuki Yagi'*

Intramolecular charge transfer (ICT) dyes with spatially separated distributions of highest
occupied and lowest unoccupied molecular orbitals (HOMO and LUMO, respectively) often
exhibit thermally activated delayed fluorescence (TADF) caused by a narrow energy gap
between the excited singlet and triplet states (AEsr), and thus, such ICT-type TADF
luminophores have potential in application to high-efficiency organic light-emitting diodes. In
the present study, we demonstrate the synthesis of ICT dyes 1a—1c¢ with quinoxaline-based
electron acceptors and investigate the effects of substituents on the quinoxaline skeleton on
photoluminescence (PL) properties, especially focusing on the TADF behavior. In poly(methyl
methacrylate) films, 1b and 1¢ showed green emission with PL maxima ApLs at 516 and 539
nm, respectively, red-shifted in comparison with 1a (Apr; 464 nm) due to the stabilization of
the LUMO energy levels. Interestingly, 1b and 1c¢ had higher PL quantum yields (@prs) under
nitrogen atmosphere than those under aerobic conditions. In addition, these two dyes were
found to have relatively narrow AEst values and showed increasing @prs at rising temperature.
These results clearly indicated that 1b and 1¢ show TADF behavior.

Keywords : Thermally activated delayed fluorescence; Donor—Acceptor-type dye; Quinoxaline;
Intramolecular charge transfer,; Substituent effect
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(' Faculty of Science and Engineering, Kindai Univ.,) OShota Fujii,' Taiki Yamaoka,' Azusa
Miwa,llAmi Ito," Naohiro Takahashi, ' Hirotaka Kito-Nishioka ,' Senku Tanaka, ' Takashi
Okubo,

Organic thin-film solar cells have attracted attention as energy conversion devices that can be
fabricated at low cost using organic semiconductors. Currently, various organic semiconductor
materials are being synthesized with the aim of improving energy conversion efficiency, and
in this study, we focus on phenothiazine derivatives. Phenothiazine derivatives are donor units
containing a heteroacene skeleton incorporating nitrogen and sulfur, and many applications to
organic thin-film solar cells have been reported. In this study, we synthesized BPIC that has an
indene derivative as an acceptor unit and is crosslinked with a dialkoxybenzene unit that acts
as a steric hindrance to prevent aggregation, and attempted to apply it to organic thin-film solar
cell devices. As a result, although the conversion efficiency was low at 1.93%, the VOC was
high at 0.92 V. The results of the spectral sensitivity spectrum IPCE measurement also revealed
that the BPIC synthesized this time contributes to photoelectric conversion.

On the day, we plan to report in detail on the synthesis and physical property evaluation.
Keywords : Organic thin film solar cells, n-type semiconductor, non-fullerene acceptor
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Preparation of photo-adhesive materials utilizing chemical property of 2-aminopyridyl group
(National Institute of Technology, Fukui College) (OHinata Okada, Masahiro Furutani

In our group, ortho-substituted pyridines, one of catechol-like structures, have been studied
and tried to apply for all-purpose photo-adhesive materials that adhere strongly regardless of
the type of adherends. We designed and synthesized an adhesive methacryl monomer having
a 2-aminopyridyl group, while the functional group was kept in salt states. To release
2-aminopyridyl groups from their acidic components, we introduced organic strong bases or
basic side chains into cross-linked polymer networks in the adhesive layer. To 2-hydroxyethyl
methacrylate were added 1 mol% of 2-aminopyridyl monomer and basic species.
Photo-adhesion was performed with the monomer mixture and a radical photo-initiator. Using
an LED lamp, UV irradiation was performed (wavelength: 365 nm, mono-chromatic, 25
mW/cm?, 1 J/cm?) to obtain glass-X (several kinds of substrates) photo-adhesion samples.
Radical UV curing was monitored by FT-IR spectral measurements. It was indicated that
adhesive strength would be improved by adding basic species.

Keywords: 2-Aminopyridyl Group;, All-purpose Photo-adhesive Material; Methacryl
Monomer, Organic Strong Base; Radical UV Curing
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Fabrication and characterization of photo-adhesive materials containing hydroxypyridyl
groups
(National Institute of Technology, Fukui College) OMiku Matsui, Masahiro Furutani

It is known that hydroxypyridines change their polarity as well as molecular structures
through keto-enol tautomerization reactions. In this work, introduction of 6-hydroxypyridyl
group into a methacrylic monomer was attempted, and a photo-adhesive material utilizing
chemical property of the functional group was fabricated. The photo-adhesive methacrylic
monomer was synthesized as a white solid in a 1.3% yield, using 6-hydroxy-2-
pyridinecarboxylic acid and 2-hydroxyethyl methacrylate (HEMA) as starting compounds. The
synthesized monomer was mixed with HEMA, a radical photo-initiator, and a minimum
amount of THF. Polymer, metal and zirconia substrates were used for adherends. Photo-
adhesion of these dissimilar materials with glass substrates was performed, based on radical
UV curing reactions. In all cases of glass-glass photo-adhesive samples, material failure was
observed. Average shear stress of the glass-copper photo-adhesive samples was 5.4 MPa. The
XPS spectra of each adhesive layer residue of the sample suggested that 6-hydroxypyridyl
group would have different molecular states between the glass- and copper-side residues.
Keywords : Hydroxypyridyl Group, Tautomerization Reaction;, Photo-adhesive Methacrylic
Monomer, Radical UV Curing; Dissimilar Material
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Preparation and characterizations of double-network hydrogels composed of silicone and
organic polymers (' Faculty of Science, Kyoto University, *Graduate School of Science, Kyoto
University) OKureha Ohmori,'! Masaki Negoro,? Ai Kurahashi,?> Satoshi Horike,> Kazuyoshi
Kanamori?

Hydrogels are gels comprised of a polymeric network swollen with water. Double network
(DN) hydrogels are composed of two interpenetrating networks and exhibit wider
controllability in mechanical properties compared to single network hydrogels?. In this study,
DN hydrogels were explored using flexible and biocompatible silicones. Transparent and
homogeneous  hydrogels were prepared by concurrent polymerizations  of
dimethyldimethoxysilane and 2-hydroxyethyl acrylate in aqueous solution. Tensile tests
revealed that the DN hydrogels reached up to 1000% elongation (Figure 1. (2)). The DN
hydrogels underwent compression and spring-back cycles without damage (Figure 1. (b)),
showing high mechanical strength and flexibility.

Keywords: Soft Material; Hydrogel; Silicone; Mechanical Property
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Figure 1. (a) Sample elongation during tensile test and
(b) compression stress-strain curves of DN hydrogel.
1) Double-Network Hydrogels with Extremely High Mechanical Strength. Gong, J.P., Katsuyama,
Y., Kurokawa, T. and Osada, Y. Adv. Mater. 2003, 15, 1155-1158.
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Development of an optical phantom using a PVA hydrogel prepared by a freeze-thaw method
as a substrate(7Tokyo Denki University) O Yudai Musashi, Jun Miyazaki

For optical characterization of human tissues having complex structures and optimization of
medical devices, optical phantoms that mimic human tissues have been developed. A lot of
studies have been conducted on phantoms using hydrogels prepared by chemical cross-linking
agents as substrates”, however, the use of chemical cross-linkers raises concerns about their
toxicity®. In this study, we focused on PVA hydrogels put on a freeze-thaw cycle method to
avoid using cross-linkers and solving the toxicity problem* . Optical phantoms were prepared
by freeze-thaw cycling of PVA solutions containing scatter (Intralipos: In), absorbers (bovine
hemoglobin: Hb), and 7-dehydrocholesterol (7-DHC), and their suitability as optical phantoms
was evaluated by the photochemical reaction of 7-DHC upon UV light irradiation. Using UV-
VIS spectra, we confirmed the photochemical products of 7-DHC in PVA films mixed with
different contents of In and Hb. Therefore, we revealed that the scattering agent (In) enhanced
the photochemical reaction, while the absorbing agent (Hb) suppressed the formation of
byproducts.

Keywords : Optical phantom,; Poly(vinyl alcohol); freeze-thaw method; photochemistry, 7-
dehydrocholesterol
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1) L. Zhihui, et.al, Nucl. Sci. Tech., 2, 005 (2005)

2) M. Yang, et.al, Biomed. Optic. Exp., 15, 346-359 (2024)

3) Z. Xu, et.al, RSC Advances, 6, 43626 (2016)

© The Chemical Society of Japan - [PB]-3vn-12 -



[PB]-3vn-13 BAILES B1055FES (2025)

ERKEEHTABREBIATILEEILO—X/NNILTORELEFD

N TFHEEDEER

OUFRGR NS T - mRT 2 - [ENCFZERIE N W' - MOBHIFToREAS 3)
OF) &< B L2 R &+ Mo /=3 &b &3 i A3, KK 25,
HpE 20, um fnE
Preparation of sulfated cellulose pulp with high water retention capacity and elucidation of
molecular structures
(*Marusumi Paper Co., Ltd., *Kochi University, 3National Institute for Materials Science) O

Sakura Morimitsu," 2 Ayato Nishimura,! Kenzo Deguchi,® Yuuki Mogami,® Kenjiro Hashi,?
Shinobu Ohki,* Atsushi Goto,? Kazuhiko Yamada?

A sulfated cellulose pulp (SCP) with ultra-high water retention properties has been
developed, and its water retention mechanisms have been investigated based on
molecular structures determined by solid-state nuclear magnetic resonance (NMR).
Cellulose pulp derived from wood is sulfated using a sulfamic acid and urea reaction
system with varying concentrations of sulfamic acid and exhibits a high water
retention value (WRV) of 16000%. Furthermore, the distribution of sulfate groups in
the molecular structure of SCP was investigated by NMR to clarify the molecular
structure in detail. In this presentation, a novel SCP with ultra-high water retention
properties was synthesized. The relationship between the molecular structure of SCP
and WRV was discussed based on the solid-state NMR results.

Keywords : Cellulose pulp; Sulfation;, Chemical modification; Solid-state NMR
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1) Nishimura A, Otsuka S. Sulfated cellulose pulp with high water retention and a swollen fiber structure
for the preparation of completely dispersed cellulose nanofibers. Cellulose, 2024, 31:3561-3571.
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The induction of supramolecular liquid crystals by the addition of small-molecule guests to
phenanthroimidazole derivatives ('Graduate School of Integrated Basic Sciences, Nihon
University) ONatsuki Yabe', Nobuyuki Hara', Jun Yoshida'

The fine-tuning of intermolecular interactions has been a key challenge in the design of liquid
crystalline materials. In this study, we investigated the possibility of inducing self-assembly of
molecules that are intrinsically amorphous (host) by the addition of small molecules (guest).
We investigated two types of hosts, para-PI-Cn and meta-PI-Cn (n = 2, 4, 6), while carboxylic
acids were used as guests. Rectangular columnar (Col;) and hexagonal columnar (Col,) phases
were observed from the combination of para-PI-C6 and meta-PI-C6 with 4-Hexylbenzoic acid,
respectively.

Keywords : Amorphous, Hydrogen bond,; Supramolecular liquid crystals;, Columnar liquid
crystal;
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Fig. 1. Comparison of pam and meta H-G systems.
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Helix inversion in chiral nematic liquid crystals by the use of chiral five-coordinate Ir complex
as a dopant ('Nihon Univ, *Kitasato Univ) OYui Nishimura,! Kazuyoshi Takimoto,? Nobuyuki
Hara,! Jun Yoshida!

A liquid crystal phase is sometimes observed between the crystal and liquid states in
compounds with peculiar structures such as calamitic and discotic ones. The calamitic
molecules often show a nematic (N) liquid crystal phase, which is easily transformed into a
chiral nematic (N*) phase with a helical structure upon the addition of optically active
molecules. The N* phase has been utilized for various optical materials, while the control of
the helical pitch and direction is still challenging. In this study, a five-coordinated chiral
iridium(Ill) complex was synthesized and used as a dopant to induce N* phases from various
N-LCs. The opposite helices were induced depending on the LC molecules used.

Keywords : Chiral Nematic Liquid Crystal; Chiral Dopant; Five-coordinate Ir Complex;
Helical structure
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1) K. Takimoto, et al. J. Am. Chem. Soc. 2023. 145.25160-25169.
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Circular polarized light from oriented films of m-conjugated polymer prepared by a SOFT
method (!Department of Chemistry, Hiroshima Univ., >Graduate School of Advanced Science
and Engineering, Hiroshima Univ., 3N-BARD, Hiroshima Univ.) ODaichi Sugimoto',
Temmaru Hirota?, Kota Sumida?, Ken-ichi Saitow!>?

Chiral thin films can be prepared from n-conjugated polymer materials, which offer
flexible devices via facile solution processes. However, a significant problem, low
optical chiral activity, has been recognized. To solve this issue, we extended a
previously developed method, “Simple way of Orienting Films using Templating
cellulose (SOFT) method"?, to fabricate chiral n-conjugated polymer films. Namely,
n-conjugated polymer films with high orientation were prepared by different angles
during SOFT procedures, and hence we successfully obtained n-conjugated polymer
films with high chirality and dissymmetry factor (G-factor), resulting in circular
polarized light. Details of procedures and obtained results will be presented.
Keywords: conjugated polymer; conductive polymer; circular polarization;
methylcellulose
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1) Cellulose-Templated Stable Foldable Oriented Films with Polarized RGB Luminescence.
M. Takamatsu, T. Sakata, D. Kajiya, K. Saitow, Chem. Mater. 2022, 34, 1052—1064.

2) Cellulose Templating for n-Conjugated Polymer Orientation: An In Situ Time-Resolved
Spectroscopy Exploration. T. Sakata, T. Hirota, K. Saitow, ACS Appl. Polym. Mater. 2022,
4, 8166—8179.
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Structure and Properties of Oligodiphenylsﬂoxanes (Ubarakz University, >National Institute of
Advanced Industrial Science and Technology O Takuma Uenobou,! Katsuhiko Takeuchi,?
Hiroyuki Minamikawa,? Kazuhiro Matsumoto'-?

In the synthesis of linear siloxane compounds, control over the degree of polymerization
remains a challenging topic. Therefore, few examples of precise evaluation between the
physical properties and the degree of polymerization of siloxane compounds have been
reported. In this study, oligodiphenylsiloxanes ranging from 4- to 12-mers with a single degree
of polymerization were selectively synthesized using a B(CsFs)s-catalyzed precise synthesis
method. The solid structures of 4-, 5-, 6-, 7-, 8-, and 10-mers are unambiguously determined
by X-ray crystallographic analysis. In this presentation, we will report the relationship between
the degree of polymerization, crystal structure, and thermophysical properties of these siloxane
compounds.

Keywords : Oligomer, Siloxane, Silicone; Silicon; Crystal
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1) K. Matsumoto, Y. Oba, Y. Nakajima, S. Shimada, K. Sato, Angew. Chem. Int. Ed. 2018, 57, 4637—
4641.
2) T. Kawatsu, J.-C. Choi, K. Sato, K. Matsumoto, Macromol. Rapid. Commun. 2021, 42, 2000593.
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Investigation of countermeasures against ultraviolet and ozone degradation of Ultraviolet
protective film for rubber bearings ('Department of Technological Systems, Osaka
Metropolitan University College of Technology, *Kawakin Core-Tech Co., Ltd.) OHidetaka
Tsujimoto,! Tomoyuki Hishiyama,? Takahiko Himeno?

Rubber bearings are used in seismic isolation structures to reduce damage to bridges caused by
earthquakes. The rubber parts on the surface of these rubber bearings are coated with K-Coat-
R, a special coating developed by Kawakin Core-Tech Co, to prevent ozone and UV rays.
However, bleaching of K-Coat-R was observed on the surface of rubber bearings installed on
bridges, so UV irradiation and ozone degradation tests were conducted to determine the cause.
As a result, it was found that UV irradiation for 3 months under natural environment caused
unevenness on the surface of K-Coat-R film, which was the cause of the bleaching. However,
it was confirmed that the unevenness formed on the surface of the K-Coat-R film decreased
after prior irradiation with 254 nm UV light for 10 hours. However, since it has been confirmed
that K-Coat-R undergoes temporary shape changes due to UV light, in this study, a UV
protective film (2-(3,5-di-tert-amyl-2-hydroxyphenyl) benzotriazole/PMMA = 20 wt%) was
laminated onto the K-Coat-R surface, and worked to control shape changes caused by UV light.
The results showed that the UV-protective film lamination was effective in mitigating the
unevenness of K-Coat-R caused by UV light.

Keywords : Rubber Bearing,; Ultraviolet degradation; Ozone degradation
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Fig.1 SEM images of rubber surface after 3 months with and without UV protection film.
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Evaluation of Room Temperature Hydrogen Storage Properties of Organic Porous Materials
('University of Tsukuba, *Tohoku University) OKeita Nakayama', Osamu Oki', Susmita Roy',
Naoko Ito!, Ryuki Tsuji!, Natsumi Noguchi!, Shin-ichi Ito!, Miwa Hikichi', Shohichi
Furukawa?, Shin-ichi Orimo?, Takahiro Kondo!*

Covalent Organic Frameworks (COFs) are known as promising hydrogen storage materials
due to their high surface area and large pore volume. Nevertheless, H, adsorption capacity of
COFs at room temperature is insufficient for their practical applications." In this regard, it has
been theoretically predicted that lithium metal doping to porous adsorbents improves their H,
adsorption capacity at room temperature.? However, this theoretical prediction has never been
experimentally demonstrated. In this study, we synthesize COF-5, an adsorbent that can be
easily prepared in large quantities, and evaluate the effect of Li addition on its hydrogen storage
capability at ambient temperature. COF-5 was successfully synthesized from
hexahydroxytriphenylene and 1,4-benzenediboronic acid using a microwave reactor. COF-5
exhibited gravimetric H, uptakes of 0.4wt% at 298 K (Fig. 1). The effect of Li doping on its
hydrogen storage capability will be discussed.

Keywords: Hydrogen Storage; Porous Materials, Covalent Organic Framework, Lithium Dope
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1) Porous, Crystalline, Covalent Organic Frameworks. A. P. Cote ef al., Science. 2005, 310, 1168.
2) Lithium-Doped 3D Covalent Organic Frameworks: High-Capacity Hydrogen Storage Materials. D. Cao,
et al., Angew. Chem., Int. Ed., 2009, 48, 4730.
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Synthesis and Polymerization Reactivity of Acetylene Monomers with Mesogenic Group in
Side Chain ('Graduate School of Engineering, Kanto Gakuin University, *Department of
Applied Chemistry, College of Science and Engineering, Kanto Gakuin University) OKoki
Ishiwata,' Hiroaki Kouzai,'?

Polyacetylene, as the simplest conjugated polymer, exhibits high conductivity when doped.
However, polyacetylene is insoluble and insoluble due to the rigid conjugated bonds in the
main chain and lacks formability, but by introducing substituents to the side chain, thermal
stability and solubility are significantly improved. In addition, by introducing functional
substituents, various functionalities such as gas permeability and liquid crystallinity are
exhibited, and their application as functional polymer materials is anticipated. We have
synthesized novel monosubstituted acetylenes with a benzylideneaniline group. Liquid
crystalline acetylene monomers were prepared by esterification of alkynoic acids and
mesogenic alcohol in the presence of 1,3-dicyclohexylcarbodiimide (DCC). The obtained
monomers showed nematic phases as observed by polarizing optical microscopy and DSC
measurements. The mesogen-containing monomers were polymerized by rhodium-diene
complex.

Keywords : Monosubstituted acetylene; Benzylideneaniline; Liquid crystalline; Rhodium
complex catalyst; Thermal stability
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Scheme 1. Synthesis of acetylene monomer.
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Synthesis and Thermoelectric Properties of 1D Nickel Complexes Containing Thiophene Units
(Faculty of Engineering, Osaka Institute of Technology) OKeigo Kishida, Tomoya Yaoita,
Devon Aditya Jobs, Michihisa Murata

Nickel-ethenetetrathiolate (NiETT) is an organometallic coordination complex with a one-
dimensional polyanionic m-conjugated system. Although NiETT exhibits n-type electrical
conductivity without n-doping and excellent stability against atmospheric oxidation, it is
virtually insoluble in all common solvents. Thus, it is of importance to develop new ligands
and effective solution processes to create n-type films. In this study, we designed and
synthesized a m-conjugated ligands with thiophene units. We will discuss the thermoelectric
properties of the newly obtained n-conjugated nickel complexes.

Keywords : Thermoelectric Conversion, Nickel Complex; Organic Semiconductor, -
Conjugated System, n-Type Semiconductor
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1) A. K. Menon, R. M. W. Wolfe, S. R. Marder, J. R. Reynolds, S. K. Yee, Adv. Funct. Mater. 2018, 28,
1801620. 2) K. Ueda, Y. Yamada, T. Terao, K. Manabe, T. Hirai, Y. Asaumi, S. Fujii, S. Kawano, M.
Muraoka, M. Murata, J. Mater. Chem. A 2020, 8, 12319. 3) K. Ueda, R. Fukuzaki, T. Ito, N. Toyama, M.
Muraoka, T. Terao, K. Manabe, T. Hirai, C.-J. Wu, S.-C. Chuang, S. Kawano, M. Murata, J. Am. Chem.
Soc. 2022, 144, 18744. 4) K. Ueda, H. Nakanishi, Y. Tsuboi, M. Murata, J. Synth. Org. Chem. Jpn. 2022,
80, 930.
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Synthesis and Polymerization of Monosubstituted Acetylenes('Graduate School of
Engineering, Kanto Gakuin University, *Department of Applied Chemistry, College of
Science and Engineering, Kanto Gakuin University) ODaiki Abe,' Hiroaki Kouzai,"?

Polyacetylene, a conjugated polymer, can be broadly classified into substituted and
unsubstituted polyacetylene. Unsubstituted polyacetylene has a rigid backbone, making it
insoluble and infusible, and it is prone to oxidation in the air, which makes it difficult to use as
a polymer material. Therefore, by introducing substituent groups onto the side chains, the
polymer acquires interesting properties such as thermal stability, solubility, and luminescence,
making it a promising new polymer material. One such substituent, the biphenyl group, is
known to exhibit liquid crystalline behavior due to intermolecular interactions and rotational
freedom. We have synthesized monosubstituted acetylenes with biphenyl moiety and
polymerized it with a Rh complex catalyst, [Rh(nbd)B(CsHs)4]-. The resulting polymer was a
brown powder with yield 28%. TGA measurement showed that the polymer had a high
thermally stability with a thermal weight loss initiation temperature from 240°C. The polymer
obtained showed thermotropic smectic phases as observed by polarizing optical microscopy.

Keywords : Monosubstituted acetylene, Liquid crystalline, Rh complex catalyst, Thermal
stability, Solubility
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Prediction of Helical Twisting Power of Chiral Dopant by Machine Learning ('Ritsumeikan
University) OKohsuke Matsumoto,' Aoi Nakamura,' Osamu Tsutsumi'

Chiral-nematic liquid crystals exhibit unique optical properties such as diffraction and
reflection based on their three-dimensional helical structure. The helical structure can be
formed by doping chiral molecules into achiral host liquid crystals. Since the helical pitch
depends on the "helical twisting power" which is ability of chiral molecules forming the helical
structure, it is important to understand helical twisting power of each molecule. In this study,
we estimated the helical twisting power by using machine learning. The combination of the
machine learning and the large number of previous findings enables us to quantitatively
estimate the helical twisting power from their structures. In addition, important factor during
the machine learning suggested the existence of a partial structure that determines the helical
twisting power of the chiral molecules.

Keywords : Liquid Crystals; Machine Learning, Helical Twisting Power
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1) R. Eelkema, B. L. Feringa, Org. Biomol. Chem. 2006, 4, 3729-3745.
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Synthesis and Luminescence Behavior of Rod-like Gold (I) Complexes with Ethylene Oxide
Chains ('Ritsumeikan University) OMoe Mizobata', Kohsuke Matsumoto', Osamu Tsutsumi'

In recent years, aggregation-induced emission (AIE) materials, which exhibit strong
luminescence in the solid state, have gained significant attention. Among these, gold complexes
are known for their unique AIE behavior, attributed to aurophilic interactions that occur when
gold atoms approach each other within a certain distance. Previously, we reported that introducing
alkyl side chains of appropriate length into gold complexes induces liquid crystallinity, and that
varying the chain length alters the liquid crystalline phases and luminescence behavior.
Furthermore, we demonstrated that phase transitions can be utilized to control the emission
behavior of gold complexes. In this study, we investigated the influence of flexible side chains on
the liquid crystalline and luminescent properties of gold complexes by synthesizing a novel gold
complex with ethylene oxide chains. These chains, characterized by oxygen-carbon bonds with
lower rotational barrier than carbon-carbon bonds, were introduced to achieve liquid crystalline
phases at lower temperature ranges (Figure 1). The luminescence behavior of the synthesized
complexes in the aggregated state was evaluated, revealing an emission peak at 428 nm (Figure
2). This study highlights the phase transition behavior of the complexes and its impact on
luminescence properties.

Keywords:  Gold  complex, Luminescence,

Aggregation-Induced Luminescence
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Liquid Crystallinity and Luminescent Properties of Cyclic Trinuclear Gold(I) Complexes with
Chiral Moieties ('Ritsumeikan University) (OMisa Kitawaki', Kohsuke Matsumoto', Osamu
Tsutsumi'

Trinuclear gold(I) complexes exhibit strong luminescence in the solid state, which
depends on their aggregation state. The aggregation state can be controlled by their liquid-
crystalline properties. Recently, we synthesized liquid-crystalline gold complexes with
pyrazole ligands and long alkyl chains, successfully controlling their molecular alignment and
luminescent behavior. In this study, we synthesized novel cyclic gold complexes with chiral
side chains and investigated the effects of the chiral moieties on the aggregation structure,
luminescence behavior, and liquid-crystalline phase of the gold complexes.

Keywords: Gold Complex, Chiral; Liquid Crystal
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Effect of Acetylide Ligands on Aggregation-Induced Emission of N-Heterocyclic Carbene
Gold Complexes ('College of Life Sciences, Ritsumeikan University) OHaruna Morimoto,'
Arushi Rawat,'! Kohsuke Matsumoto,' Osamu Tsutsumi'

Gold complexes exhibiting aggregation-induced emission (AIE) show unique luminescent
properties driven by gold-gold interactions, which depend on the interatomic distance between
gold atoms. Previously, we reported that gold acetylide complexes with isocyanide ligands
exhibited intriguing photoluminescence behavior in the aggregated phase and that N-
heterocyclic carbene (NHC) ligands impart high thermal stability to gold complexes. In this
study, we synthesized gold acetylide complexes with NHC ligands and investigated the effects
of substituents and side chain lengths on the photophysical and thermal properties of the
complexes.

Keywords : Gold Complex, Aurophilic Interaction; Aggregation-Induced Emission
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Figure 1. Molecular structure of NHC Figure 2. Photoluminescence spectra of NHC
gold complex with phenyl acetylide gold complex with phenyl acetylide unit at (a)
unit. Aex= 254 nm, (b) Aex= 365 nm.

1) A.Ando, et al. Aggregate, 2022, ¢125, 1-9.
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Development of Fullerene Synthesis Using Arc Discharge (National Institute of Technology,
Hachinohe College)OTadahiro Ruike, Taiga Simototitana, Takayuki Saito

The arc discharge method is the most useful method for synthesizing fullerenes (Cso,C70).
This method is known to give the highest yield when helium gas is used as the inner gas.
However, due to the recent global shortage of helium gas, the development of synthesis
methods without using helium gas is desired. In this study, we attempted to produce Cso
inexpensively under only decompressed atmosphere by using household arc-welder. After that,
we separated each kind of fullerenes by HPLC and identified Csp and C7 by using UV-Vis.
When the pressure was reduced to 0.01 MPa and arc discharge was conducted at DC currents
of 70-90 A, it was found the relations required arc-energy amount with synthesized Ceo and Cro
concentrations (Fig.1). The synthesized Cgo was crystallized by the reprecipitation method and
observed by SEM, and the hexagonal microcrystals characteristic of Ceo!) were observed (Fig.2).
Keywords : Carbon materials; Fullerene,; Arc-discharge

TV BEEE, 77—V (CeoCo) Do L bAMREMRIETHD, T —7
MEETIEH, FHRIHTAE L TN T LAEEHT 5L 77— U OIENRE SRR
Lo LU, IFEOHRA2A~AV T LT AOMEERRIZL Y AV T AL D7 nE
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7 — 7755(a§7<?ﬁb\\ 77—V rEARKRTHI EERABT, BREITIRIE a~ N7 T
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iTMELEﬁ%ﬁﬂHMATT JMEEATST2 L A, T —7 TFF—EDH

WS THBRES NI D Coon CroRE DM L7 (Fig.1), 7—27 =R /LF—I3,
ﬁﬁlé@ ZHL LT & S OMSRE TR LTEETH 5, Ak LTz Coo BT % FIETE

L VRSt S SEM THIZE LTz & A, Coo FFA DN T7dh VIMEIZE T & 7= (Fig.2),
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Fig.1 Chromatograms of obtained soot Fig.2 SEM image of synthesized Ceo

temperature:40°C ; mobile phase:toluene:acetonitrile =50:50
flow rate: 1.0 mL/min ; UV detection: 310 nm.
1) A Masuhara, et al., MRS Proc., 2007, 1054, 1054-FF11-09.
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Physical and chemical characterization of activated carbons for gas-phase adsorption
(National Institute of Occupational Safety and Health, Japan,
Japan Organization of Occupational Health and Safety)
(OTakehiro Kaneko, Masayoshi Hagiwara, Maromu Yamada, Hiroyuki Saito

Activated carbon (AC) is widely used as an adsorbent in gas masks for occupational health
applications. The adsorption capacity of AC is determined by its surface area and porosity.
However, studies on the surface properties of AC in practical applications remain limited. In
this study, various surface analyses were conducted on AC used in gas masks and for organic
solvent recovery. We have previously reported the results of waveform separation for the Cls-
XPS spectra using X-ray photoelectron spectroscopy (XPS), a surface analysis technique, to
identify bonding species and their relative abundances. This presentation focuses on the
identification and quantification of bonding species through waveform separation of the Ols-
and N1s-XPS spectra, highlighting differences in peak positions and shapes.

Keywords : Activated Carbon; Material Characteristic; Physical and Chemical Analyses
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Thermally Stable Chiral Carbon Materials

(‘Graduate School of Engineering, The University of Tokyo, >JST PRESTO)
OKunita Numabe,' Yoshimitsu Itoh' 2
Keywords: carbon materials, chirality, carbonization, thermosetting polymers, optically

active

Carbon materials are composed mainly of sp2 hybridized carbon, which is utilized for
adsorbent and electrodes for batteries. They are typically synthesized by heating organic
materials at high temperatures over several hundreds of degrees in an inert atmosphere, a
process called carbonization. Recently, chiral carbon materials, such as chiral carbon dots
have attracted much attention for their use in e.g. medical applications' and circularly
polarized luminescent material.> However, its optical activity is often lost at high
temperatures, likely due to the loss of molecular chirality by racemization. Here, we report
the synthesis of optically active chiral carbon material with high thermal stability.’ This is
realized by the carbonization of optically active chiral crosslinked polymer precursors. We
will discuss the detailed protocol and its optical activity in the presentation.

D

(+)-

Carbon

1) X. Xing, et al. ACS Biomater. Sci. Eng. 2023, 9, 5548.
2) R. Sekiya, et al. Nanoscale 2025, 17, 774.
3) Submitted for publication.
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Synthesis of Bismuth Oxide Quantum Dots by Liquid Phase Method (' Department of
Materials Science and Engineering, Science Tokyo) ONatsuko Mishima', Yuta Aida', Hayato
Laurence Mizuno', Yasutaka Anraku', Toshiyuki Ikoma!'

Quantum dots (QDs) made of semiconductors that exhibit quantum confinement effects have
been applied to bioimaging due to their fluorescent properties®. On the other hand, oxides made
of a high atomic number element with low biotoxicity are expected to be used in cancer
treatment due to its radiosensitizing effect (generation of reactive oxygen species)?. In this
study, we attempted to synthesize bismuth oxide (Bi.O3) QD by liquid-phase method as an
oxide with both fluorescent and radiosensitizing properties, which has rarely been. Bismuth
nitrate pentahydrate and sodium hydroxide were used as raw materials, with dimethyl sulfoxide
and ethanol as solvents. Bi,O3; QDs were successfully synthesized by mixing Bi and hydroxide
ions at a molar ratio of 1:2 and adding ascorbic acid aqueous solution. From the results of
observation using a transmission electron microscope (TEM), crystalline lattice fringes were
observed in the synthesized Bi,O3 QD, and the size was about 3 nm in diameter (Fig. 1 (a)).
They also showed strong fluorescence at 430 nm (Aex = 370 nm) (Fig. 1 (b)). Furthermore, it
was suggested that the size of Bi»O3 QD changed by increasing the synthesis temperature.

Keywords : Quantum dot, Bismuth oxide, liquid-phase method
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Fig. 1 (a) TEM image and (b) fluorescence spectrum of Bi»O3 QD

1) Rempel, A. A. et al. Russian Chemical Reviews, 2024, 93, RCR5114.
2) Wang, H., et al.., Trends in Pharmacological Sciences, 2018, 39, 24-48.
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Photoelectrochemical Anisotropic Growth of Lead Sulfide under Linearly Polarized Light
(School of Science, University of Toyama) OShougo Tsukada, Hiroyasu Nishi

We reported that grating-like PbO, periodic nanostructure was formed photoelectrochemically
under irradiation of linearly polarized light to a potential-controlled transparent electrode in the
presence of Pb** ions and that the structure grew along the polarization direction. The
photoelectrochemical method has advantages over other nanofabrication techniques in terms of
facility and scalability. However, the materials that are applicable to the photoelectrochemical
method are limited to certain metals and metal oxides. In this study, we aim to fabricate periodic
nanostructures of PbS through the photoelectrochemical method.

Linearly polarized light (400-700 nm) was irradiated to a transparent electrode in an aqueous
solution containing Pb(NO3), and Na,S:0; at —0.40 V vs. Ag|AgCl (sat. KCI). Deposits were
observed only at the irradiation area, indicating that the PbS deposition took place
photoelectrochemically. SEM images of the electrode surface suggest that the deposits grew along
the polarization direction (Figure 1).

Keywords: Linearly Polarized Light, Lead Sulfide, Anisotropic Growth, Photoelectrochemistry

ez, h A A AR T CHEPEMIZENN AL 720 6 ERRCE AT 5 & %
EER DA IHEE MR T IR > TSN D Z L 2L L TS D, 2D X978
IEE ST R R TR, oo INTEE & R TRED S REEOIM LA ARETH D Z
EDPFRE LTETOND, L Ll b, JEEXULER LT/ INTIENEM TE 24
BHI, R TE O RS&RBIEMIZIRON TV D, £ 2 TARFFETIE, JtERUIL
FHNCHAEEn D IIE 2 ERT 5 2 L 2 RV E LT,

filken & FAMERT b U U L Z2E B AR T, B EMRIC SRR LR EM (B30 KCI)
(ZXF L T-0.40 V OFEML 2 FIIN L7275 BEMEL (400-700 nm) 2 Mibd U7z, SEHEHER
TOHRTHM RO NI Z &b JEBELRILZERICHLI T LTz & B2 b Db, Rt
05 1) Z& W TV R LT K
BLUOEEE LTHELN
T T H 4 7 A AR R - B
8t (SEM) CTHIZE LT &
O P N etz g pR R N
JEHF N> TR LT
WD RRF SRS C & 72, %
RTHL RREAEORE Figure 1. SEM images of the electrode surface after irradiation

W EHRE I oWk 5 of linearly polarized light in the presence of Pb*" and S,03% at
T —0.40 V. The white arrows represent the polarization direction.
T °

1) H. Nishi, H. Tojo, A. Kawai, T. Tatsuma, ACS Appl, Nano Mater. 2024, 7, 5426.
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Synthesis and Characterization of Heteroatom-Doped Rhombohedral Boron monosulfide (r-
BS) (! University of Tsukuba, *National Institute for Materials Science) ORimpei Ueno', Karin
Oiwa ', Jinyu Li', Masashi Miyakawa®, Takashi Taniguchi®, Ryuki Tsuji', Osamu Oki',
Takahiro Kondo '

Rhombohedral boron monosulfide (r-BS) is a layered material composed of boron and sulfur?,
reported as an efficient catalyst for the oxygen evolution reaction (OER)?. Theoretically,
carbon doping at sulfur sites in r-BS is predicted to enhance its OER performance". This
study aims to synthesize carbon-doped r-BS by physically mixing boron, sulfur, and carbon in
a B:(S+C) ratio of 1:1 with carbon ratios of 0—5%, followed by heating at 5.5 GPa and 1873 K.
X-ray diffraction (XRD) analysis revealed peak shifts indicating lattice contraction along the
z-axis (Fig. 1), while Raman spectroscopy detected shifts in vibration modes (Fig. 2),
suggesting successful carbon doping.

Keywords : Rhombohedral boron monosulfide, oxygen evolution reaction
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Fig. 1 Crystal diffraction angle changes of =~ Fig. 2 Raman shift changes for the E(4)
the (006) plane by C-doping to r-BS.

vibrational mode® by C-doping to r-BS

1) H. Kusaka, R. Ishibiki, T. Kondo, et al., J. Mater. Chem. A, 2021, 9, 24631.

2) L. Li, N. Watanabe, T. Kondo, et al., Chem. Eng. J. 2023, 471, 1444809.

3) S. Hagiwara, F. Kuroda, T. Kondo, M. Otani, ACS App!l. Mater. Interfaces 2023, 15, 50174.
4) N. Watanabe, K. Takeyasu, T. Kondo et al., Molecules 2023, 28, 1896.
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Development of Simple Synthetic Routes for Metal Oxide Nanoarrays and Their Functions
(‘Faculty of Science and Engineering, Kindai University, *Graduate School of Science and
Engineering, Kindai University) OTetsuro Soejima,' Yudai Serizawa,” Keigo Egashira’

Nanoarrays are defined as nanomaterials densely grown from a substrate. They show various
properties derived from their characteristic structures and have attracted much attention as
novel key structures in nanoscience’'* Most of the reported synthetic methods of nanoarrays
require specific equipment and synthesis conditions. We have developed novel routes for
synthesizing nanoarrays, in which metal oxide nanoarrays are easily grown on a substrate
surface at less than 100 °C and subsequently calcined if necessary.’® For example, single-
crystalline y-MnOOH nanowire arrays are grown on the substrate by heating (85 °C) a thin
film in an aqueous solution containing manganese salts, hydrogen peroxide, and hexamine (Fig.
1a).° The same approach was used to obtain polycrystalline Co3O4 nanosheet arrays (Fig. 1b).
Keywords : nanoarray, manganese oxide, cobalt oxide, photothermal catalyst
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Ejzvéﬂé ZEitkoT Co0304 DF ) —F T VAN MnOOH nanowire array and (b)
B o7 (Fig. 1b), C0304 nanosheet array.

1) D. Guo, L. Lai, A. Cao, H. Liu, S. Dou, J. Ma, RSC Adv. 2015, 5, 55856. 2) C. Li, J. Yang, W. He, M.
Xiong, X. Niu, X. Li, D.-G. Yu, Adv. Mater. Interfaces 2023, 10,2202160. 3) T. Soejima et al., RSC Adv.
2011, 7, 187. 4) T. Soejima et al., Langmuir 2012, 28, 2637. 5) T. Soejima et al., Appl. Surf. Sci. 2013,
277,192. 6) T. Soejima et al., Chem. Commun. 2023, 59, 1449.
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Fabrication of Magnetic Element-Doped Indium Tin Oxide Thin Films by Wet Process (' Osaka
Research Institute of Industrial Science and Research, *Osaka Institute of Technology, *Osaka
Electro-Communication University) O Yukiyasu Kashiwagi,! Akira Fujimoto,” Yudai IThara,’
Kenta Noma,® Hiroyuki Enomoto’

Indium tin oxide (ITO) is well-known transparent oxide semiconductor with a high carrier
concentration. In this work, we focus on [TO as the base material, and choose Fe(III) or Cr(III)
as the magnetic element for the diluted magnetic semiconductor. The wet fabrication of the
magnetic element-doped ITO thin films was performed from homogeneous isopropanol
solution containing In(Ill) complex, Sn(Il) complex (4-10 mol%), and complex of magnetic
elements (0-3 mol%) by spin coating and heat treatment. The resistivities of magnetic element-
doped ITO thin films were measured using the van der Pauw method. As a result, resistivities
of Fe-doped ITO thin films decreased with increasing Sn concentrations, and increased with
increasing Fe concentrations. On the other hand, resistivities of Cr-doped ITO thin films
decreased with both increasing Sn and Cr concentrations.

Keywords: Spintronics; Carrier Induced Ferromagnetism; Transparent Conductive Films;
Oxide Semiconductors
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1) Negative Magnetoresistance of Indium Tin Oxide Nanoparticle Thin Films Grown by Chemical

Thermolysis, A. Fujimoto, K. Yoshida, T. Higaki, Y. Kimura, M. Nakamoto, Y. Kashiwagi, M. Yamamoto,
M. Saitoh, T. Ohno, S. Furuta, J. Phys. Soc. Jpn. 2013, §2, 024710.
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Synthesis and characterization of CaWQ, particles prepared by microwave-assisted

hydrothermal conditions (' Tokyo Denki University) Yuri Yoshida, Akiko Kido, Akiko Hokura,
Dai Mochizuki, OJun Miyazaki

Calcium tungstate, CaWOQs, has been investigated as a base material for phosphor because
of its low toxicity and low cost, as well as its blue luminescence upon UV irradiation. In this
study, we synthesized CaWOj particles by the microwave-assisted hydrothermal-method (MH),
and characterized them by SEM, EDS, XRD, and fluorescent spectroscopy. The crystal
structure of particles was assigned to scheelite-type tetragonal structure by XRD. Comparing
the particle sizes of CaWO, synthesized by co-precipitation, conventional hydrothermal
synthesis and MH, the particle size of CaWOj particles produced by MH is smaller than those
produced by other methods. The results of CaWO4:Eu?* particles are also presented.

Keywords : calcium tungstate, microwave-assisted hydrothermal synthesis, conventional
hydrothermal synthesis, scanning electron microscopy, fluorescent spectroscopy

BT AT FETINT T L CaWO0, 1E, B/ NS IRa R M2l T, %454
FRIBHHC L0 HRBNE T Z LD, BHER EORM & LTI ThIh T\ 5,
TR TUX, FER7LERIE TRIB AR D3RORL - 23 FERREEIRTE & 70 5 2 & A3 PRAE
& ZNTEY, BRENOPNIEICEE 2 R TR IEREC T A X, R0 Ah % il 1H
THARSEMZRHT ZENEETH DL, v A 7 2 EMBUKEVERGYE (MH) 1, B
PRFFIEE CH — 7o bl & S h s CRIL Rl EEZ2 Z L D, AR TIE, MH ZHW T
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Light-absorbing silicon-based materials targeted to the blue light

(UBE Corporation) O Takafumi Osuga, Sae Hiratsuka, Mitsushi Taguchi, Tetsuji Hirano,
Kouji Sekiya

UV and short-wavelength visible lights cause degradation of materials. We searched for
inorganic light absorbing materials with excellent durability for the lights in this wavelength
region. Silicon oxynitride based powder prepared by calcination of silica and silicon powder
mixed in a dried ball mill showed an absorption peak at around 400 nm. XRD analysis
revealed that this composite contained about 3% metallic silicon. In contrast, no metallic
silicon was detected, and no clear absorption was observed in a case that the raw materials were
mixed with solvents.

Keywords : Spherical particles, Chemical synthesis, Heat treatment

LNBEPEREDOAELIL. MEDOLIEICELNS, EEAREDERISHIE L =kIX
M. BRROMELZCERINTVSADN, TREENENMRIZE > TRELLT
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Figure 1. UV-vis spectra of silicon composite prepared by (a) dry and (b) wet mixing.

[1] Adv. Optical Mater. 2020, 8, 2000033.
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D)HBELER)A ATy ABRS S )L (Si-some)
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Development and characterization of silica-coated polyion complex vesicles (Si-some)
(!Department of Materials Science and Engineering, Science Tokyo, *Innovation center of
NanoMedicine,’National Institute for Materials Science) O Ririno Yamada,' Hayato L
Mizuno,' Masaki Takeguchi,! Xueying Liu?, Toshiyuki Ikoma', Yasutaka Anraku'-

Polyion complex vesicles (PICsomes), formed through electrostatic interaction between
oppositely charged polymers, are membrane-permeable, self-assembled hollow vesicles.
PICsome can retain substances within the inner phase, making them suitable for use in drug
delivery systems (DDS) to deliver drugs to the site of disease'. However, because these vesicles
employ electrostatic interaction as the driving force for their formation, they are not sufficiently
stable in physiological environments. In this study, we successfully developed novel silica-
coated PICsomes (Si-somes) with a uniform particle size of approximately 100 nm with
monodisperse distribution.

Si-somes were prepared by adding tetraethyl orthosilicate (TEOS) to PICsome solution and
accelerating hydrolysis reaction. Si-somes were demonstrated to maintain their particle size
and monodispersity in 150 mM NaCl. Si-Somes also showed extended circulation in blood
stream compared to PICsomes, suggesting its usefulness as a DDS carrier.

Keywords : Drug delivery system; PICsomes; Silica, Si-somes

a2 3 At o RO EMEERZARBRE ) & L TR S L
LRVA a7 Ly 7 AR 7 L(PICsome)lE, MEFEEIED & % B CHR#RL
Zeki - Ch 5, PICsome [ZINAKMIZME ZRFEFCE 5 2 L | HEEEALIZIA % 1%
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1)Y.Anraku et al., J. Am. Chem. Soc. (2010), 132, [5] 1631-1636
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Preparation of Elastic Modulus Modulated Mesoporous Silica Nanoparticles for Enhanced In

Vivo Behavior ('Department of Materials Science and Engineering, Science Tokyo) O
Kenshin Mise!, Hayato L Mizuno!, Yasutaka Anraku', Toshiyuki Ikoma!

Mesoporous silica nanoparticles (MSN) are among the most promising drug delivery system
(DDS) carriers due to their high specific surface area and biocompatibility. The elastic modulus
of DDS carriers is a critical factor influencing in vivo behavior, including cellular uptake
efficiency and blood retention?. However, the effects of the elastic modulus of MSNs on cell
behavior has not been thoroughyl investigated. In this study, elastic modulus-modulated MSN
were prepared by controlling the density of siloxane bonds in the amorphous silica network.
Siloxane bond density-controlled MSN were obtained by co-condensation of two silane
coupling agents with different numbers of ethoxy groups at adjusted molar ratios. As a result,
MSN with elastic moduli varying from several hundred MPa to several GPa were successfully
prepared, and the effect of elastic modulus on cellular uptake efficiency was systematically
investigated, providing insights into the design of MSN for enhanced DDS performance.
Keywords * Mesoporous silica nanoparticles; Elastic modulus; Drug delivery carrier
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Tetraethoxysilane Triethoxyvinylsilane Mesoporous silica nanoparticles
(TEOS) (TEVS) (MSN)

1)Aaron C. A. et al., ACS Nano (2015), 9[3] 3169-3177.
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Elucidation of expression mechanism of antibacterial property on fluorinated-DLC ('Graduate

school of engineering, Kanazawa Institute of Technology, *Kanazawa Medical University,
3Kanazawa Institute of Technology, “ONWARD GIKEN Co., Ltd.) O Hayato Matsuoka',
Masahito Kawaguchi?, Kazuhiro Shintani®, Makoto Taki‘, Muneaki Sakamoto®, Yasutada
Suzuki®, Syunichi Oshima®

Artificial scaffold materials used for bone repair are required high osteoconductivity
depending on the site, and antibacterial property is also required to reduce the risk of infection.
From the previous results that Diamond-Like Carbon (DLC) has high osteoconductivity, we
focused on fluorinated-DLC (F-DLC). Although it was confirmed that F-DLC has antibacterial
property, the expression mechanism of antibacterial property has not yet been revealed. In this
study, we elucidated the elution behavior of fluorine from F-DLC and the bonding state of
fluorine in F-DLC, and investigated its antibacterial property. F-DLC coated samples were
immersed in a saline solution for one week, and it was confirmed that fluoride ions from F-
DLC were eluted. From the XPS measurement, it was suggested that the bonding states of
carbon in F-DLC has changed before and after the immersion. In addition, it was found that F-
DLC has sufficient antibacterial property even after the immersion, and it was suggested that
the antibacterial property was related to the elution of fluoride ions.

Keywords : Fluorinated-DLC, Fluorine, Antibacterial property, XPS,
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1) Bra—t, bk, didkaE, JIIAES, Kb, IR, BRIKR AL A AT =2 2,37,35-38 (2016).
2) AIRIERE, NI, EEDEE, MESUR, BE S, REi, 57, 13-17 2007).
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Development of anti-inflammatory and injectable hydrogel as cell scaffold by loading the Pt
nanoparticles stabilized in polyplex into the scaffold (!Dept. of Appl. Chem., Facul. of Sci.,
Tokyo Univ. of Sci., 2Dept. of Chem., Grad. Sch. of Sci.,Tokyo Univ. of Sci.) ODaiki Yajima,'
Kyoya Matsumura,? Genta Aoki,? Hidenori Otsuka'-?

Regenerative medicine using mesenchymal stem cells has shown promise as a treatment for
various diseases throughout the body, but many technological breakthroughs are still needed to
realize it. S eglﬁcalgfz in the current cell transplantation therapy, cells are generally suspended
in saline solution and 1njected into the site of tissue regeneration. However, due to cell leakage,
anoikis induced by loss of cell adhesion scaffold, potential immune rejection, and oxidative
inflammation leading to apoptosis, the realization of regenerative medicine has not been
achieved. In particular, since reactive oxygen species (ROS) generated in vivo are present at
the site of inflammation, it is, 1mﬁ>,ortant to suppress inflammation by eliminating excess ROS.

To overcome this problem, in this study, polyplexes formed from DNA and block copolymers
consisting of hydrophilic polyethylene glycol (PEG) and polymeric platinum complexes
(polyDPAPt) are used as templates to sfabilize Pt nanoparticle-loaded polyplexes after
reduction treatment, which are incorporated in interpenetrating polymer network (IPN) gel as
cell scaffold (Fig. 1). In fact, the comparison of particle size of polyplexes before and after
reduction treatment (Fig. 2 and 3) and the radical scavenging test using DPPH suggest that Pt
nanoparticles are stably loaded in the polyglems. In addition, we will discuss the encapsulation
of the obtained polyplexes in IPN gels and their anti-inflammatory effects on cells.

Keywords : Hydrogel as cell scaffold; anti-inflammatory, polyplex; Pt nanoparticles
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Adsorption of Sc, Y, La ions by saponite-PAAm nanocomposite gel (Graduate School of
Engineering, Tokyo Denki University) OSeito Miura, Shin’ichi Ishimaru

Rare earths are used for a wide variety of applications, but Japan relies almost entirely on
imports, and recycling from waste is required for a stable supply. In this study, we aim to
recover rare earth ions from solutions using a composite material of synthetic saponite and
polyacrylamide (PAAm), a type of clay mineral with high environmental compatibility, as an
adsorbent. In this report, the adsorption behavior was investigated by absorbance photometry
by adding powdered saponite-PAAm to an aqueous solution containing Sc, Y and La ions.

Saponite-PAAm was synthesized by mixing saponite, a reference clay from the Clay Science
Society of Japan, with an aqueous solution of acrylamide monomer and photopolymerizing.
The saponite content in the synthesized saponite-PAAm was determined by TG-DTA of the
Analytical Center of the University. When saponite-PAAm was added to a 20 ppm scandium
nitrate solution prepared at pH 5.0 using buffer solution, the adsorption equilibrium was
reached within 2 hours and the adsorption rate was about 90% of the cation exchange capacity
of the contained clay minerals. At pH 4.0, the adsorption rate was about 60%. The adsorption
isotherm of Sc*" at pH 5.0 with initial concentrations of 5~40 ppm Sc*" was well reproduced
by the Langmuir adsorption isotherm. The adsorption behaviors of Y*" and La®" were also
measured and analyzed in the same way.

Keywords : Nanocomposite, Clay minerals; Rare earths; Adsorption; Resource recover
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Controlled release of gallic acid by intercalation into the hydrotalcite interlayer (' Shizuoka
University, > Kamiya Riken Co.) OYuma Okajima,' Yoshiumi Kohno,' Daiyu Kodama®

Gallic acid (GA) is used as a safe antioxidant. However, GA is easily degraded by oxidation,
and consumed in large quantities in a short time. Therefore, it is difficult to sustain its effect
for a long period because of unnecessary wastage. In this study, we attempted to develop an
antioxidant that can be used for a long time, based on the sustained release ability by
intercalating GA into the interlayer of anion-exchangeable hydrotalcite.

The composite (GA/HT) was prepared by the reconstruction method; namely, layered
structure of HT was firstly destroyed by calcination at 500°C, and the calcined HT was added
to an aqueous solution of GA, where calcined HT regenerates the layered structure along with
the intercalation of GA as anions. GA/HT was stirred in water for 72 h to evaluate the sustained
release ability of GA. GA released into the eluate was quantified by HPLC to calculate release
rate of GA.

The release behavior of GA is shown in Fig. 1. Continuous release of GA was observed even
after 72 h. We speculated that GA was intercalated between the layers as anions, and retained
between the layers by electrostatic interaction. Thus, the sustained release ability of GA was
realized because GA was not all released in a short time.

Keywords : Gallic acid, hydrotalcite, antioxidant, controlled release, intercalation
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Fig. 1 Time course of GA released from GA/HT.
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Selective adsorption of MoO4* from Cr-Mo mixed solution using Al-Mg LDH ('Graduate
School of Engineering, Tokyo Denki University) ORuiying Zhou!, Shin'ichi Ishimaru!

Layered double hydroxide (LDH), an anion-exchangeable clay mineral, occurs naturally as
hydrotalcite and is easily obtained in the laboratory by basifying a solution containing
magnesium and aluminum salts. However, LDH has a high affinity for carbonate ions, and
when synthesized in an open system, it absorbs carbon dioxide from the atmosphere and is
difficult to exchange for most ions. We found that LDH can be exchanged with molybdate ions,
which are close in size to carbonate ions, even in an open system. Therefore, we believed that
selective recovery of molybdenum by LDH is possible and aimed to investigate the anion
adsorption behavior of chromate-molybdate ion mixtures using Al-Mg based LDH. LDH was
obtained as a precipitate by dropping a mixed aqueous solution containing MgCl, and AlICIs in
stoichiometric ratio into an aqueous Na,COs solution maintained at pH 10. The samples
obtained were dried and identified using a powder XRD. The synthesized LDH was added to a
mixed aqueous solution containing chromate and molybdate, and the Cr and Mo concentrations
before and after the addition of LDH at various mixing ratios and pH conditions were
determined using an AA and ICP-OES. The results showed that there was almost no change in
the Cr concentration under all conditions, but the Mo concentration was greatly reduced by the
addition of LDH. Mo desorption from LDH after adsorption operation was also investigated.
Keywords : Molybdate lon; Selective Adsorption, Layered Double Hydroxide,
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Development of Metal-Organic Framework Nanoparticles Co-Loaded
with Naphthazarin and Indocyanine Green for Glutathione Depletion to

Enhance Chemodynamic and Photothermal Therapy in Tumor Treatment

(Department of Chemical Engineering, National Chung Hsing University, Taichung 402,
Taiwan) o Yen-Hsuan Chang, Wen-Hsuan Chiang

Keywords: Metal-organic framework, Fenton/Fenton-like reaction, Naphthazarin, GSH
depletion, Chemodynamic/photothermal combination therapy

Chemodynamic therapy (CDT) has emerged as an innovative modality for cancer treatment.
Its primary anticancer mechanism involves utilizing excess metal ions in the tumor
microenvironment to catalyze the Fenton/Fenton-like reaction, which decomposes hydrogen
peroxide (H20-) into harmful hydroxyl radicals (-OH). These reactive oxygen species induce
lipid peroxidation, protein denaturation, and mitochondrial damage of cancer cells, ultimately
leading to apoptosis and ferroptosis. However, the anticancer efficacy of CDT is largely
restricted by the high expression of the intracellular antioxidant glutathione (GSH) (up to 2-10
mM) and the limited amount of H>O, (commonly 100 uM) in tumor tissues. Combining CDT
with photothermal therapy (PTT) and a GSH-depleting approach provides a promising strategy
to conquer these limitations. To this end, we fabricated the iron-based metal-organic framework
(MOF) MIL-88B(Fe) nanoparticles as carriers for co-delivery of naphthazarin (Nap) and
indocyanine green (ICG). Through electrostatic interaction, the hydrophilic hyaluronic acid
(HA) segments were decorated on the surfaces of the Nap/ICG-loaded nanoparticles to obtain
Nap/ICG@HA-MIL-88B (NIHM) nanoparticles. The results showed that NIHM nanoparticles
exhibited a spindle-like shape and prominent colloidal stability and loading contents (Nap: 15.5
wt%, ICG: 14.1 wt%). The NIHM nanoparticles effectively depleted GSH by combining Fe**-
mediated oxidation and Nap-based Michael addition reactions, thereby sufficiently converting
H-0: into toxic -OH upon the Fenton/Fenton-like reaction in the presence of GSH. Notably, the
NIHM nanoparticles exposed to irradiation of an 808 nm near-infrared (NIR) laser generated
the photothermal effect to promote -OH production and produced singlet oxygen (*O2). Also,
the NIHM nanoparticles were largely disintegrated in a GSH-rich acidic environment due to
the declined coordination interaction between BDC-NH, and Fe*'/Fe?*, thus accelerating
payload release. The cellular uptake studies demonstrated that the internalization of NIHM
nanoparticles by 4T1 cells was efficiently increased by CD44 receptor-mediated endocytosis.
With laser irradiation, the NIHM nanoparticles showed superior CDT/PTT-based anticancer
effects compared to single CDT or PTT, indicating their great potential to realize effective
tumor treatment.
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Pore-networked beads based on metal-organic frameworks for
pollutant removal in water

(‘Graduate School of Engineering, Kyoto University, *Insititute for Integrated Cell-Material
Sciences, Kyoto University) Gaopeng Li,"* Zaoming Wang,? Idaira Pacheco-Fernandez,” Heng-
Yu Chi,? Shuhei Furukawa'*?

Keywords: Porous composite; Pore interconnection; Metal-Organic Frameworks; Pollutant
removal

Porous composite materials have been extensively studied for decades in the applications of
molecular capture and separation. These materials are made by integrating crystalline porous
fillers possessing tunable pore structures such as metal-organic frameworks (MOFs) for target
molecule capture with polymers as the matrix to provide superior processability and
mechanical stability. However, an inevitable limitation in the configuration of such a composite
system is the isolated distribution of MOF fillers, which are further blocked by the surrounding
dense polymer phase to afford inefficient mass transfer, restricting their practical separation
performances. To address these shortcomings, developing a novel configuration for
compositional materials is crucial.

In this study, we developed pore-networked composites in the form of beads, in which
porous fillers were interconnected to form the pore networks. Such porous network was formed
by inducing the in-situ gelation of MOF as fillers throughout the polymer solution. Stepwise
dropping of the MOF/polymer mixtures into the poor solvent allows the occurrence of the phase
inversion of polymer, yielding the composite beads with a hierarchical porous morphology. An
interconnected gel network of MOF fillers was constructed to provide a continuous porous
channel for molecular capture, while the phase inversion process allows the conversion of
polymer matrix from dense phase into hierarchically porous morphology. Both the porous MOF
network and polymer matrix served as highway for the efficient mass transfer of molecules in
the resulting pore-networked beads (PNBs), benefiting their use in molecular capture and
separation. As a proof-of-concept, the performance of PNBs in removing organic pollutants
from water was evaluated across a series of dyes with various molecule sizes. Compared to
conventional composite beads consisting of isolated dispersed MOF fillers within dense
polymer matrix, PNBs exhibited significantly higher adsorption capacity and faster adsorption
kinetics no matter the size of dye molecules, showcasing their potential for enhanced water
purification applications.

1) Tan, X, Robijns, S. et al., Science 378, 1189—1194 (2022); 2) Wang, Z., Pacheco-Fernandez, I. et al.,
Commun Mater 5, 161 (2024)
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Design of porous PEG sponge hydrogels with deposited hydroxyapatite (‘Faculty of
Engineering, the University of Tokyo) (OKaho Takada,' Shohei Ishikawa', Takamasa Sakai'

Hydrogels, consisting of polymeric networks and high water content, closely mimic the
properties of biological soft tissue. Although composite hydrogels incorporating
hydroxyapatite (HAp), the primary inorganic component of bone tissue, have been extensively
studied, the formation of bone tissue within hydrogels is fundamentally impeded due to their
small pore size, which restricts cell migration. To address the limitation, the pm-scale porous
sponge hydrogel inspired by the gel-gel phase separation in poly(ethylene glycol) (PEG)
hydrogel was utilized in this study. Utilizing its enhanced mass diffusion properties, HAp was
deposited within this hydrogel via a solution immersion method. Cross-sectional analysis
revealed an expanded HAp deposition area, extending from the outer edge to the center of the
hydrogel. This HAp-gel composite offers the potential to induce bone tissue entirely within the
fully synthetic hydrogel, overcoming challenges associated with bone-forming proteins, such
as ectopic ossification and high costs, which are prevalent in conventional approaches.
Keywords: biomineralization, gel-gel phase separation, gel sponge, hydroxyapatite
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Fig.1 Overview of the Hydroxyapatite-PEG sponge composite

[1] Nonoyama T et al., Adv. Mater., 2016, [2] Ishikawa S, et al., Nat. Mater., 2023, [3] Harwood P J, &
Giannoudis P V, Expert opin. drug safety., 2005, [4] Hashimoto K., et al., Sci. rep., 2020
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Photoresponse Behavior of Dithiolene Ni Complexes with Alkoxyphenyl Groups doped LCs

(‘Saitama Institute of Technology) Ai Okabe,' Qi Wang,' Mutsuo TANAKA,' Masahiro
Miyashita,! Motoyuki Furukawa,! OMotoi Kinoshita'

Control of molecular alignment is a crucial key for enhancing the functionality and
performance of organic photoelectronic devices. Dye-doped liquid crystals (LCs) are known to
enhance the photoalignment behavior, however, the materials were colored with the dyes. Thus,
it is desirable to develop a photoalignment system with a colorless dye for use in a wide range
of optical applications. In this study, we explored the photoalignment behavior of LCs with
near infrared dye as dithiolene nickel complexes with different alkoxy chain lengths.
Keywords : Ni Dithiolene Complex, Liquid Crystal; Photoalignment
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Synthesis of naphthyl ethylamine based organic chiral molecules for control of one-
dimensional helical arrangements of perovskite thin films

(!School of Advanced Science and Engineering, Waseda University, *Graduate School of
Science and Engineering, Teikyo University of Science, >AIST )

OYuuki Hirohi,' Atsushi Fukasawa,? Raiki Sato,! Daiki Nakamura,! Hikari Suzuki,' Yusuke
Kinoshita,! Shinji Tanaka,® Nagatoshi Koumura,’ Ayumi Ishii!

The chirality of lead halide-based perovskite materials can be induced by organic chiral
molecules with a naphthylethylamine skeleton. We have successfully developed one-
dimensional (1D) helical thin films or crystals incorporating organic chiral molecules, which
exhibit specific photomagnetic properties, such as circularly polarized light detection and bulk
photovoltaic effect. In this study, we report the synthesis of new naphthylethylamine
derivatives designed to control the 1D helical arrangement of perovskite thin films.

Keywords : One-dimensional helical structure; Organic chiral molecule; Lead halide
perovskite; Circular dichroism; Substitution effect
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1) A. Ishii, T. Miyasaka, Science Adv. 2020, 6, eabd3274. 2) A. Ishii, H. Suzuki. D. Nakamura, et al, accepted.
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Characterization of liquid metals containing magnetic particles
(*Omron Corporation, *Aichi university of technology) (OOsamu Ohtani,! Akihiro Yabushita?

Liquid metals based on gallium have garnered significant attention in recent years due to their
unique characteristics, including fluidity at room temperature, low viscosity, and non-toxicity.
Additionally, these metals exhibit high thermal and electrical conductivity, making them
extremely promising materials with excellent environmental properties. In this study, magnetic
functionalities were imparted to liquid metals by incorporating magnetic particles as fillers,
and their properties were subsequently evaluated.

Keywords : Liquid metals, magnetic particles
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1) Geratherm Group HP, (&M H : 2024 427 A 23 H, https://www.geratherm.com/)

2) MREE 4, “PS5 IZHEAED NEREE] BRA. BOBENT=a A MEIE,”  Hi% XTech, (B
H : 202447 H 23 H, hitps://xtech.nikkei.com/atcl/nxt/column/18/00001/04707/)
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Effects of Pyrene Substitution Position on Photophysical Properties of Pyrene-Molybdenum
Disulfide Covalently Linked Systems (Graduate School of Engineering, University of Hyogo)
OYuma Fujiki, Wataru Suzuki, Tomokazu Umeyama

=,

Recently, our group successfully synthesized 1Py-Bn-MoS,, in which 1-pyrenyl groups are
covalently attached to MoS, nanosheets via an N-benzylsuccinimide linker. This was achieved
through a solid-state reaction between MoS; nanosheets and N-benzylmaleimide using ball mill,
followed by a solution-based Suzuki coupling reaction. In this study, to investigate the
substitution position effect on photophysical properties, we prepared 2Py-Bn-MoS,, which
features 2-pyrenyl groups on MoS, nanosheets via the same N-benzylsuccinimide linker, using
the same method. In the photoluminescence (PL) spectrum of 2Py-Bn-MoS; in DMF excited
at the pyrene moiety, the pyrene-monomer emission was notably quenched, and a broad, red-
shifted intense emission appeared at 479 nm. However, unlike 1Py-Bn-MoS,, the PL of 2Py-
Bn-MoS, showed no clear dependence of the maximum wavelength on solvent polarity. This
result suggests that the emission of 2Py-Bn-MoS; originates from a pyrene excimer, whereas
that of 1Py-Bn-MoS: arises from charge-transfer excited state between the pyrene moiety and
MoS:.

Keywords - Transition Metal Dichalcogenides, Molybdenum Disulfide; Pyrene ; Ball Mill;
Substitution Position
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Fig. 1 (a) Structures of 2Py-Bn-MoS; and 1Py-Bn-MoS.. (b) PL spectra of 2-phenylpyrene (2Ph-
Py) in DMF and 2Py-Bn-MoS; in various solvents excited at the pyrene absorption band.
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1) T. Umeyama, A. Yamakata, M. Higashi, H. Imahori et al. Chem. Sci. 2023, 14, 11914-11923.
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