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Machine Learning Prediction of Helical Twisting Power of Chiral Molecules Using Geometric
Structures and Physical Properties (' Graduate School of Life Science, Ritsumeikan University,)
OYuto Ueda,' Kohsuke Matsumoto,' Osamu Tsutsumi'

The helical pitch of chiral nematic liquid crystals (N* LC) depends on the concentration and
helical twisting power (HTP) of the chiral molecules. To realize diverse optical functions
arising from the helical pitch, it is essential to select chiral molecules with appropriate HTP in
material design. Although HTP depends on various molecular factors, there has been no
systematic explanation of the fundamental factors governing HTP. In this study, we developed
a machine learning model to predict HTP using previously reported HTP values of N* LC. A
dataset was molecular structures and HTP values of the chiral molecules extracted from
previous report. Chemical parameters were calculated from molecular structures and used as
explanatory variables. HTP was employed as the target variable to train the model. The
developed model successfully predicted HTP with high accuracy for validation data.
Furthermore, analysis of the importance of explanatory variables revealed key factors
determining HTP. This study enables rational molecular design of chiral molecules tailored for
desired helical pitches.

Keywords: Helical Twisting Power; Machine Learning; Chiral-Nematic Liquid Crystal
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1) R. Eelkema, B. L. Feringa, Org. Biomol. Chem. 2006, 4, 3729-3745.
2) A. B. Harris, R. D. Kamien, T. C. Lubensky, Phys. Rev. Lett., 1997, 78(8), 1476.
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Synthesis of Water-Soluble Fullerene using y-Cyclodextrin

(‘Faculty of Science and Technology, Tokyo University of Science) OSaki Maeda,' Tomohiro
Imai,' Kazuki Yamamoto,' Takahiro Gunji'

Fullerenes exhibit unique optical and electrochemical properties, such as light-limiting
ability and electron-accepting ability and therefore have great potential for applications in
pharmaceuticals and cosmetics. Since fullerenes are insoluble in water, their solubility can be
improved by forming complexes with y-cyclodextrin. Although such complexes have been
prepared using solution-based methods, a solid-state method without using a liquid has recently
been reported. In this study, we aimed to solubilize fullerenes by synthesizing a complex with
v-cyclodextrin using an interfacial method and conducting detailed characterization of its
structure and physical properties. Furthermore, we compared the results with those obtained by
solid-phase methods. In fact, when a toluene solution of fullerene and aqueous y-cyclodextrin
solution was synthesized at a molar ratio of Cso/y-cyclodextrin=1/2, the desired complex was
obtained in 49% yield. When the ratios were 1/4 and 1/5, the complexes were also successfully
synthesized. Furthermore, new signals were observed in the 'H NMR spectra of the complexes
synthesized by both the liquid-phase and solid-phase methods.

Keywords : fullerenes, y-cyclodextrin, complexes, liquid-based methods, solid-state method
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1) Z. Yoshida, H. Takekuma, S. Takekuma, Y. Matsubara, Angew. Chem. Int. Engl. 1994, 33,
1597-1599.
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Synthesis of polyphosphasiloxane and its properties as a flame retardant (' Guraduate School
of Tokyo University of Science ) O Mahiro lijima," Tomohiro Imai,’ Kazuki Yamamoto,'
Takahiro Gunji'

Wood is widely used in building and interior materials, but its low fire resistance poses a
significant challenge, making flame retardancy a critical issue. This study focused on
phosphorous and silicon, knows for their flame-retardant effects. By combining these elements,
polyphosphasiloxane (PPS) was synthesized as a novel flame retardant, with the expectation
of synergistic flame-retardant effects. PPS was synthesized by removing the ethanol solvent
while heating and stirring at 120°C. IR and *'P NMR spectra confirmed that PPS possesses a
structure containing Si-O-P bonds. To evaluate flame retardancy, PPS-impregnated wood
samples were tested using cone calorimeter. Results showed that compared to untreated wood
chips, the maximum heat release rate and total heat release were reduced by up to
approximately 50%, and the amount of combustion residue increased. This confirmed the flame
retardant properties of PPS.

Keywords : flame-retardant ; polyphosphasiloxane ; alkoxysilane ; phosphoric acid ; inorganic

polymer

AT BEYONEEM & U TR FH I NS —F | iHKEMEN & W o 7o R A EFFD
7o, HERMUITEERGREE 7o > T b, AT, SR ROH S Z L THILN
TWBY A RITER L, 2D EHAGDOE D 2 & THER 2 HERNRE 2 HFE
T&EHRY 7+ A7 7mxH (PPS) ZEHIEAAl L LA L, A 202Gt
L7z, PPS X Scheme 1 IZfEVy, U F¥ (AFL) 7> (MTES) &V D
ARG L0 ARk Lz,

cHs 0 cHs O
EtO-Si-OEt + HO’P\\OH [ 0-Si-0-P
OEt OH OEt OH
n
Triethoxy(methyl)silane (MTES) Phosphoric Acid Polyphosphasiloxane (PPS)

Scheme 1 PPS MDA % FE
PPS 1T 1200C TEEHE L 2N b= & ) — VIR 2 [ E4 5 HFiETE Lz, IR &
7 RS 3P NMR DAY RUZ LD PPS 1L Si-O-P i & b oECTHH Z &
Do T-, MO & L CAR L PPS 2 AXARMICE RSB k4 v
Ta—rin ) —A—=2—BRE1T o TGS RLBLOARF & ik U CReoRFEEHEE |
TR ENE I T IR TR S0%INiHl S, BEREE DI L7-, ZOREE) D PPS IC#
RVEREN S B Z ENbho T,

© The Chemical Society of Japan - F1233-2vn-04 -



F1233-2vn-05 AAL2a B1065S52 (2026)

AR E NS L-a ) FRE Y — FOER
CRELRANSEIT ) OBh—& - AHEK - A4 - B =K

Fabrication of a polymeric adhesive sheet with photocatalytic properties ('Faculty of Science
and technology, Tokyo University of Science) Olssei Hamanaka', Tomohiro Imai,
Kazuki Yamamoto', Takahiro Gunji'

Products with photocatalytic properties imparted to organic substrates face durability
challenges. In this study, phosphonic acid was introduced into the polysiloxane used as a binder
to achieve the immobilization of titania particles on the film surface. This enabled the
fabrication of a flexible, attachable self-cleaning film. PET film was ozone-treated, then spin-
coated with phosphonic acid-modified polysiloxane (PAPS) and titania sol. Cross-cut testing
on the fabricated film showed no surface peeling. When conducting methylene blue
decomposition tests on films using PAPS and 3-mercaptopropyl(trimethoxy)silane as the
intermediate layer, a significant difference in decomposition rate was observed. This indicates
that the presence or absence of phosphonic acid in the substance used for the intermediate layer
affects the immobilization of titania.

Keywords: Photocatalyst; Polysiloxane; Phosphonic acid; Spin-coating
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1) G. Guerrero, P. H. Mutin, A. Vioux, Chem. Mater., 13, 43674373 (2001).
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Fabrication of Poly(alkylene oxide) to an Electron Injection Layer for Solution-Processed
OLEDs ('Graduate School of Engineering, Osaka Metropolitan University, >Meisei Chemical
Works, Ltd.) OHiroto Iwano,! Shintaro Kodama,' Shigeyuki Yagi,' Naoki Okamura,”> Shuichi
Ishigure,” Takafumi Hashimoto?

Solution-processing of organic light-emitting diodes (OLEDs) is a promising method for low-
cost device fabrication. In this study, we developed electron injection layers (EILs) using
poly(alkylene oxides) PAO-1—4 incorporated with an alkali metal triflate. The performance of
the EILs was evaluated for green phosphorescent OLEDs with the structure of
ITO/PEDOT:PSS/emissive layer/EIL/Al. Devices with PAO-2- and PAO-3-based EILs
exhibited significantly improved performance in comparison with a device without any EILs.
Furthermore, the devices with EILs based on copolymers such as PAO-2 and PAO-3 showed
superior performance to the ethylene oxide homopolymer (PAO-1)-based one. In the
presentation, the EIL based on copolymer PAO-4 will be also discussed.

Keywords : Poly(alkylene oxide); Alkali metal triflate; Organic light-emitting diodes, Solution-
processing; Electron injection layer
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Fig. 1. Chemical structures of PAQ-1-4.
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Examination of binder for electrochemical capacitor electrodes using gel formations
(‘Graduate School of Human Centered Engineering, Nara Women's University, *Faculty of
Engineering, Nara Women's University) OMai Hirukawa,' Yutaka Ohsedo?

Electrochemical double-layer capacitors (EDLCs) are a type of electrochemical capacitor
and a form of electrical storage device that enables rapid charge-discharge cycles through the
adsorption of charge [1]. Their electrodes are typically made from a mixture of high-surface-
area carbon materials and a liquid. Previously, the authors reported that using a gel-like material
as a binder enabled uniform dispersion of composite materials, leading to improved EDLC
performance [2]. In this study, we fabricated a new EDLC using a gel material based on a
polyion complex (PIC) utilizing an aqueous polymeric liquid and the polyanion Nafion, and
examined the effects of gelation.

Using Nafion as the polyanion material, the PIC gel formed a transparent and sufficiently
stable gel, enabling the incorporation of powdered high-surface-area carbon materials.
Furthermore, the fabricated EDLC exhibited consistent performance across polyanion ratios,
albeit slightly inferior to that of the EDLC using only Nafion.

Keywords : Carbon materials, Composite hydrogel materials;, Electric double-layer
capacitors, Polyion complexes
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1) K. K. R. Reddygunta et al., RSC Adv., 2024, 14, 12781.
2) M. Hirukawa and Y. Ohsedo, New J. Chem., 2025, 49, 9071-9078.
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Synthesis of Silicone Polymers and Gels via Controlled
Alkoxysilane Reactions in Aqueous Media

(*Faculty of Science, Kyoto University, *Graduate School of Science, Kyoto University)
OTiavinka Variany Halim,'! Ai Kurahashi,? Satoshi Horike,? Kazuyoshi Kanamori?
Keywords: Silicone Polymers; Silicone Gels; Aqueous Process; Sol—Gel

There has been numerous in-depth research on polysiloxanes (silicones), mainly in the
form of liquids, films, and monoliths. Many rely on ring-opening polymerization of
cyclosiloxanes, hydrolysis and polycondensation of chlorosilanes, and crosslinking in the
presence of platinum or organotin catalysts, which are poorly controllable and
environmentally hazardous.! Thus, we aimed to synthesize silicone polymers in aqueous
media, which is green and relatively simpler in procedure, emphasizing the achievement of
high molecular weight. We also explored their gelation behaviors as polymeric hydrogels,
considering their great potential for artificial skin and wound healing materials.

By optimizing various parameters, such as water ratio, pH, and synthesis procedure,
we successfully synthesized silicones with high molecular weight from
dimethyldimethoxysilane (DMDMS, Fig. 1). Gel permeation chromatography analyses
showed that synthesis in the presence of superbase 1,5,7-triazabicyclo [4.4.0]dec-5-ene
under an open condition efficiently promoted polycondensation, reaching as high a
molecular weight as 200,000 g/mol. Furthermore, we successfully synthesized all-siloxane
hydrogels (Fig. 2) with uniform shapes and good transparency by employing a low
concentration of tetramethoxysilane (TMOS). Gelation in low-water conditions is also
found to occur due to rapid condensation.

\/ OH OH/R
/ . O d hydrolysts "o 50 oy i s/|—0H condensation HO<{S| OHSl Jf
HCI H O \ base ™ OHIR
OH
DMDMS TMOS oil or gel

(depending on m:n ratio)

Figure 1. Silicone synthesis by the sol—gel process.

All-siloxane polymer oil All-siloxane hydrogel
(M,, = 200,000) (shape dependent on component ratio)

Figure 2. Synthesized silicone polymer oil and hydrogel.

1) K. Fuchise, M. Igarashi, K. Sato, S. Shimada, Chem. Sci. 2018, 9, 2879-2891.
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Characterization of Holocellulose Nanofibers Derived from Spent Coffee Grounds and Their
Application in Chlorogenic Acid Composite Films ('College of Engineering Science,
Yokohama National University, 2Graduate School of Environment and Information Sciences,
Yokohama National University, 3Graduate School of Engineering, Yokohama National
University) OYuri Ohashi,! Shinya Matsumoto,’ Izuru Kawamura,® Noriko Kanai?

Six million tons of spent coffee grounds are generated annually as food waste. As an upcycling
method, holocellulose nanofibers (HCNF) obtained after delignification and mechanical
defibration are characterized by their unique structure, which contain hemicellulose mannans
and a small fiber width of 2 nm. Chlorogenic acid, a type of polyphenol, has anti-UV properties
and is contained in liquid waste during the HCNF manufacturing process. In this study, we
analyzed the physical properties of HCNF obtained through different pretreatments and
produced HCNF thin films containing extracted chlorogenic acid, aiming to develop
sustainable value-added materials using only coffee grounds extractions. The alkali-treated
HCNFs exhibited increased viscosity and a reduced carboxyl group content. The fabricated
film was confirmed to block 99.9% of UV light in the UVB range, with potential application
for food packaging.

Keywords : Holocellulose nanofibers; Spent coffee grounds, Chlorogenic acid
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1) Koh, E., & Hong, K. H. Textile Research Journal, . IS { 0
89, 13-19, (2019). Fig.1 (Left) the chemical structure of 5-caffeoylquinic

acid and (right) AFM image of HCNF
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