Session The 105th CSJ) Annual Meeting

[ Symposium | Special Program : Photochemistry on low dimensional nanomaterial ]

8 Wed. Mar 26,2025 1:00 PM - 3:40 PM JST | Wed. Mar 26, 2025 4:00 AM - 6:40 AM UTC i
[G]3201(3201, Bldg. 3, Area 4 [2F])

[[G]3201-1pm] Photochemistry on low dimensional nanomaterial

Chair, Symposium organizer: Hiroki Moritomo, Yasutaka Suzuki

FREIZ. BRERRHEET I ERTRAKEMHARZO LY a3 VICBATIHOTHD.. EFEN. REHE
B FRRFRIOPIILORBRBERICIEFZELEEA. v a Y OENIE. AEERORXREMRDFDE
MIETY, BEEPSMEBECHIC, F/2—b F/AY R F/RFREDERTMHE DI D VW TER
L. 7/ MRAROBRAZMEBL LI, T5IC. FIMBRIRICRAITIERGEBZITS>FTETI,

1:00 PM - 1:05 PM JST | 4:00 AM - 4:05 AM UTC
Opening Remarks

® Japanese

1:05 PM - 1:35 PM JST | 4:05 AM - 4:35 AM UTC
[[G]3201-1pm-01]

Optical manipulation of nanosheet

OvYasutaka Suzuki' (1. Yamaguchi University)

® Japanese

1:35 PM - 2:05 PM JST | 4:35 AM - 5:05 AM UTC
[[G]3201-1pm-02]

Photoprocesses of Dyes Weakly Bound by Clay Colloids

OTeruyuki Nakato' (1. Kyushu Institute of Technology)

® Japanese

2:05 PM - 2:35 PM JST | 5:05 AM - 5:35 AM UTC

[[G]3201-1pm-03]

Photochemistry of Two-Dimensional Molecular Assemblies on Two-dimensional Coulombic
Fields

OYohei Ishida® (1. Kyushu University)

2:35 PM - 2:40 PM JST | 5:35 AM - 5:40 AM UTC
Break

® Japanese

2:40 PM - 3:05 PM JST | 5:40 AM - 6:05 AM UTC

[[G]3201-1pm-04]

Development of probes exhibiting efficient multiphoton excitation luminescence and
biological imaging

OHiroki Moritomo' (1. National Institute of Technology, Tsuyama College)

® Japanese

3:05 PM - 3:35 PM JST | 6:05 AM - 6:35 AM UTC

[[G]3201-1pm-05]

Regulation of Optical Characteristics of Room-temperature Liquid 1-Conjugated Molecules
and Polymers

OTakashi Nakanishi®2 (1. NIMS, 2. Hokkaido Univ.)

3:35PM - 3:40 PM JST | 6:35 AM - 6:40 AM UTC

© 2025 The Chemical Society of Japan



Session The 105th CSJ) Annual Meeting

Closing Remarks

© 2025 The Chemical Society of Japan



[G]3201-1pm-01 BALES B1055FES (2025)

>/ &— L DRk AR

(LA REEAIEL D) Ok FREEF!

Optical manipulation of nanosheet ('Graduate School of Science and Engineering for
Innovation, Yamaguchi University) O Yasutaka Suzuki'

Optical manipulation of nanosheet has been developed our research group. In this
presentation, several studies relating to optical manipulation of nanosheet will be introduced.
Optical manipulation could be achieved in general laboratory environment even other
nanomaterial optically manipulated in quite limited condition like a cryogenic condition. By
using this advantage functional devices should be fabricated by using nanosheet optical
manipulation.

Keywords : Optical trapping, laser spectroscopy, Clay-dye hybrid, Microscope
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Photoprocesses of Dyes Weakly Bound by Clay Colloids (Department of Applied Chemistry,
Kyushu Institute of Technology) Teruyuki Nakato

In hybrid systems of clay colloids and dyes, the typical strategy is to alter the photophysical
properties of the dye by electrostatically binding cationic dyes to negatively charged clay
particles, aiming to induce novel photofunctions of strongly bound dye molecules. However,
we have found that the photophysical and photochemical processes of anionic dyes, which
electrostatically repel clay particles, or electrically neutral dyes that are not adsorbed strongly
to clay, differ between the clay colloids and aqueous solutions. We will provide an overview
of such weakly bound systems.

Keywords : Clay colloid; Dye; Weak binding, Photoprocess
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1) T. Nakato, Y. Kawanami, K. Taninaka, E. Mouri, Bull. Chem. Soc. Jpn., 2022, 95, 1486.

2) E. Mouri, K. Kajiwara, S. Kawasaki, Y. Shimizu, H. Bando, H. Sakai, T. Nakato, RSC Adv., 2022, 12,
10855.
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Photochemistry of Two-Dimensional Molecular Assemblies on Two-dimensional Coulombic
Fields (Interdisciplinary Graduate School of Engineering Sciences, Kyushu Univ.) O Yohei
Ishida

Multivalent interactions are the key to many biological systems. One of the most important
(photo-)chemical reactions, photosynthesis, is constructed from regularly aligned molecules by
multivalent interactions between proteins and dyes. A major challenge of modern chemistry
therefore includes the construction of supramolecular assemblies and control of their functions
to mimic nature and beyond. While most of synthetic systems rely on covalent, coordination
and hydrogen bonds between organic species, our recent approach has focused on multiple
electrostatic interactions with inorganic nanosheet materials. Here I present three major
achievements from my recent work on manipulating precise nanostructure control and
functionality via multiple electrostatic interactions on inorganic nanosheet surfaces.
Keywords :Inorganic nanosheet; Photochemical reaction; Molecular assembly, Clay minerals,
Electron microscopy
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Development of probes exhibiting efficient multiphoton excitation luminescence and
biological imaging (National Institute of Technology, Tsuyama College) O Hiroki Moritomo

Multiphoton excitation fluorescence imaging has garnered attention as a technique for
visualizing the dynamic and three-dimensional activities of biological tissues. The application
of this technique is rapidly expanding in the fields of biological research and medicine. In this
imaging technique, the development of luminescent probes with high-efficiency multiphoton
excitation emission is essential for achieving high-sensitivity observations. In this talk, an
overview of the unique properties of the highly efficient multiphoton-excited luminescence
probes developed by our group and the results of biological imaging using these probes will be
presented.

Keywords : Multi-photon absorption, luminescence material, fluorescence microscopy
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Regulation of Optical Characteristics of Room-temperature Liquid n-Conjugated Molecules
and Polymers ('Research Center for Materials Nanoarchitectonics (MANA), National Institute
for Materials Science (NIMS), *Graduate School of Life Science, Hokkaido University)
OTakashi Nakanishi'*

Due to the high entropy and steric hindrance effects inherent in flexible yet bulky branched
alkyl chains, n-conjugated molecules and n-conjugated polymers arranged at the center of the
molecule can be obtained as liquids at room temperature. A distinctive feature of alkyl—= liquid
materials is that the optical and electronic functions derived from the m-conjugated moieties
isolated within the molecule can be utilized as they are in the bulk liquid. Alkyl-m molecular
liquids exhibit a so-called “solvent function” that allows other n-conjugated molecules to be
dissolved in the liquid as solutes, making it possible to control the emission color via FRET
from an electron-donor solvent to an electron-acceptor solute. On the other hand, focusing on
the compatibility between n-conjugated polymer liquids makes it possible to reversibly control
the cycle of miscibility by mechanical mixing (miscible) and thermal phase separation
(immiscible). By controlling the miscibility, they exhibited unique mechanically induced
luminescence properties, in which the emission color changes depending on the difference in
FRET efficiency. The presentation will also introduce the compatibility between alkyl-n
molecular liquids and the control of emission color.

Keywords : Alkyl-m Liquids; Conjugated Polymers; Luminescent Color Tuning; Dynamic
Miscibility; Mechanically Induced Fluorescence Color Changes
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