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Synthesis of uniquely shaped composite nanoparticles composed of gold and manganese
compounds('Faculty of Science and Engineering, Kindai University) O Ryusei Otsuka',
Tetsuro Soejima'

We report on the development of a simple method for the synthesis of composite nanoparticles
composed of structure-controlled gold and manganese compounds. The precursor solution was
prepared by adjusting the pH to 10 by adding NaOH to an acidic HAuCly solution. Samples
were then synthesized by adding PVP, readjusting the pH of the aqueous precursor solution
with HCI, and then adding aqueous MnCl, solution. TEM and TEM-EDS mapping
measurements of the obtained samples revealed that under high pH conditions of aqueous
precursor solutions containing Au**, manganese compounds grew over the core of the tree-like
gold nanocrystals, and under low pH conditions, asymmetric complexes of irregularly shaped
gold nanoparticles in the inner space of manganese compounds the results show that complexes
in which asymmetric gold nanoparticles exist in the inner space of the manganese compound
are formed. The rapid synthesis of asymmetric particles was confirmed by observing the change
over time during the formation of the particles.

Keywords : gold; manganese compound; composite; nanomaterial; inorganic synthesis
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Synthesis of anisotropic chiral gold nanoparticles using gold bipyramid as seeds
(*Graduate School of Integrated Science and Technology, Shizuoka University)
ONaofumi Wakao,'! Keiko Miyabayashi !

Chiral nanoparticles attract attention as catalysts and probes for detecting chiral molecules.
Cubic and octahedral gold nanoparticles have grown to chiral nanoparticles using amino acids
or peptides as chiral inducers.? Using pentagonal bipyramids as seeds is challenging to induce
chirality because they have growth points derived from (1 1 n) steps on the particle surface.
Therefore, their growth results in multiple protrusions on the surface. Here, we tried
synthesizing chiral gold nanoparticles using gold bipyramid as seed and L-glutathione (GSH)
as a chiral inducer by controlling growth kinetics.

As a result of examining the synthesis conditions, the growth rate of the long axis of the
bipyramids is faster than that of the short axis, but the formation of the chiral plane is due to
the growth of the short axis. The GSH concentration controlled the chiral plane growth of the
particles as well as the aggregation state between particles. Therefore, there was a concentration
range suitable for chiral induction. The synthesized particles have a twisted structure along the
long axis (Fig. 1).

Keywords : Chiral Nanoparticles , Circular Dichroism Spectrum, Seed-mediated Growth
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1. K. T Nam,etal., “Amino-acid- and peptide-directed synthesis of chiral plasmonic gold nanoparticles”, Nature, 2018, 556, 360-365.
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Control of Plasmonic Properties of Nanoporous Au Particles via Surface Oxidation/Reduction
Reactions (School of Science, University of Toyama) Oltsuki Asada, Hiroyasu Nishi

Reversible control of LSPR wavelength by electricity or light is expected to be utilized for
chromic materials and on-demand enhancement of optical signals. We reported a reversible
shift of the LSPR wavelength of individual Au nanoparticles via simple surface
oxidation/reduction in water and enhanced it by using Au nanoparticle agglomerates. In this
study, we fabricated nanoporous Au particles with a large specific surface area to further
enhance the spectral shift through surface oxidation/reduction.

Nanoporous Au particles were prepared by immersing a Au-Ag alloy nanoparticle-modified
transparent electrode into dilute nitric acid containing L-cysteine. A scanning electron
microscope (SEM) image of the particles is shown in Figure 1. Photoelectrochemical
measurements demonstrated that the LSPR peak shifted significantly and reversibly via surface
oxidation/reduction.

Keywords : Nanoporous; Dealloying; Plasmon resonance; Au nanoparticle; Surface oxidation
reaction
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1) N. Jiang, X. Zhuo, J. Wang, Chem. Rev. 2018, 118, 3054.
2) H. Nishi, Y. Higashi, M. Saito, Chem. Commun. 2024, 60, 7870.
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Peptide-surface modification and self-assembly of shaped-controlled gold nanocrystals
(Faculty of Science and Engineering. Kindai University) O Tetsushi Mizuhara,! Tetsuro
Soejima')

Self-assembly of Au nanocrystals and its control have been attempted by introducing
biomolecules onto the surface of Au nanocrystals via Au-S bonds and utilizing the specific
interactions of the biomolecules. In this study, two leucine zipper (Lz) peptides, which
complement each other through electrostatic and hydrophobic interactions, were immobilized
on the surface of shape-controlled Au nanocrystals and their self-assembly was investigated.

XPS measurements of Au nanoparticles (Au NPs) after peptide adsorption showed the
presence of sulfur, confirming that the Lz peptides were adsorbed on the Au nanocubes (Au
NCs). absorbed on the Au NPs, and each particle was mixed. The results showed that the
surface plasmon resonance-derived absorption of Au NPs and Au NCs on gold nanocrystals
was long wavelength shifted after mixing compared to alone, suggesting that the Au NPs and
Au NCs form aggregates in the solvent. TEM observation after mixing and drying showed that
the Au NPs were assembled around the Au NCs.

Keywords : Gold; Nanocrystals, Peptide; Self-assembly
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Preparation and catalytic performance of gold nanoflowers supported on cover glass
(Tokyo University of Science) O Amane Sato, Yoshiro Imura

The catalytic properties of gold nanocrystals vary greatly depending on their morphology
and support.” Previously, we reported that alumina-supported gold nanoflower powder
exhibited higher catalytic performance than supported spherical gold nanoparticle powder.” It
is expected to easily recover and reuse gold nanoflowers by supporting them on the cover glass.
Therefore, in this study, we prepared gold nanoflowers supported on cover glass and evaluated
their catalytic properties.

Gold nanoflowers were prepared by adding ascorbic acid to the HAuCly solution containing
melamine as a capping agent (Figure 1a). The cover glass was used after dipping it in NaOH
solution for 2 days and UVO treatment. Gold nanoflowers supported on the cover glass were
prepared by dipping the cover glass in gold nanoflower dispersion (Figure 1b). The catalytic
properties were evaluated using the hydrogenation of p-nitrophenol to p-aminophenol. Gold
nanoflowers supported on cover glass showed catalytic activity and were easily recovered from
the catalytic reaction solution.

Keywords : Gold, Nanoflower, Catalyst, Glass
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ol

1) Y. Imura, M. Tanaka, A. Kasuga, R. Akiyama, D. Ogawa, H. Sugimori, C. Morita-Imura, T. Kawai,
J. Oleo Sci. 2023, 72, 1055-1061.
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Preparation of anisotropic gold nanocrystals by seed growth method using CTAB as capping
agent (Tokyo University of Science) (OMasahiro Miki, Yoshiro Imura

Supported anisotropic Au nanocrystals are attractive due to their novel optical and catalytic
properties.” Anisotropic Au nanocrystals are known to be easily prepared by seed growth
method using cetyltrimethylammonium bromide (CTAB) as a capping agent.! However, there
are few reports to prepare supported anisotropic Au nanocrystals by seed growth method using
supported spherical Au nanoparticles as seed. In this study, we prepared supported anisotropic
Au nanocrystals by seed growth method using supported spherical Au nanoparticles in CTAB
aqueous solution. The supported spherical Au nanoparticles were prepared by reducing Au ions
adsorbed on ALOs in toluene. The supported anisotropic Au nanocrystals were obtained by
adding supported spherical Au nanoparticles, AgNO3, and HAuCls to CTAB and NaSal solution
and reducing Au ions by ascorbic acid.

Keywords : Gold; Nanocrystal; Support; Seed growth method

PR G IERER T/ KL IR FrE A 2 PR EOMIEAF M 2 R 72 DIZER ST
W5 Y, BFBREA T JFERIZ. ~F YT ULV R ATFAT Ry AT IR
(CTAB)Z fRFEHI %wt/uFWE%;i@?@Lnﬁfﬁé%CMB%ﬁwTQ
B L7z GRS /) fdh & TV 2 7 EOMER BICHERT S 7201k, HERRTC
CTAB OFRENPMETHDH D, Z I T, wWL®é%/M%%/—kkLmEﬁm%
1792 &C, BEICHFERIFEEST /P ERTEL2b0EEX NS, £2T
ABFFETIX, CTAB Z Al & L CTHEFERIR G T /R F DR BUC Z T o728 2 A,
W R GRS T /RPN E o0 THET 5,

PHEFFERINA T 2 R -1%, 7 IS bR 2 WA ¥ 7%, L= TAKHEL
RUFERFRN) U LAEANTE m?é kfﬁ%@_®ﬁﬁ%héf/ﬁ¥ CTAB &
WU FLEET b Y 7 A(NaSal), #Y
FedR, (L& a Mz 7=, 7 A =2
VB VR A W CE IR & 1T o
72o 2 Z T, CTAB & NaSal D /L
310 01 O & RGH7epkRiX
ﬁ%z}”bfa?ﬁ*of:ﬂ(Figurela) EIL

bz 1:11cd58, ZhEEeT :
ya -3 ;Eﬂ:/ RN Yy Figure 1. TEM 1mages of supported Au nanocrystals
prepared by various CTAB and NaSal molar ratio.
(Figure 1b), (a) CTAB:NaSal =10:1. (b) CTAB:NaSal =1:1 .

1) Y. Imura, K. Fukuda, H. Saito, M. Maniwa, Y. Kurihara, C. Morita Imura, T. Kawai, Bull.
Chem. Soc. Jpn. 2021, 94, 1685-1689.
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Preparation of anisotropic gold nanocrystals using HEPES as a capping agent and effect on
morphology by adding ascorbic acid (Tokyo University of Science) O Yoshiaki Hayashi,
Yoshiro Imura

The catalytic and optical properties of Au nanocrystals depend on their size and shape."
Previously, we reported that anisotropic Au nanocrystals were prepared using HEPES as a
capping agent.” For preparation of anisotropic nanocrystals, it is known to be important to
control the reduction rate of metal ions.” In this study, we examined the effect on their
morphology by changing the concentration of ascorbic acid and HEPES solutions. Optical
properties of Au nanocrystals were evaluated by measuring UV-vis absorption spectra and their
absorption peaks appeared between 600 and 900 nm. The intensity of absorption peaks was
improved and monodisperse Au nanocrystals were obtained by controlling the amount of
ascorbic acid. TEM images revealed the formation of anisotropic Au nanocrystals, such as
nanoflowers and nanostars (Figure 1).

Keywords : Gold, Nanoparticle, Nanoparticle, Anisotropic nanocrystal

&) J FE S ORI R E I, T OB A Xk KRE<S T2 Y,
INETIT, 4-Q2-t FaF T ZF)L)-1-B'XT VX A )Lk R (HEPES) % {4 :#
FNZHNWDZ T T /) 770 /) U4 Y—L oo RFEREST / fEEmN
BonsdZ taEWELREY, BREEEST /EROGKRICIE., &BA 4 OEHEE
DREREBELZLELTZENMONTND D, 2 TAIIZETIL, BTl RDT
A AL E ISP HEPES KSR DIRE 22U, &7/ fida DIERE~OZEIZ O T
et L7z,

&/ fEEE. AKER{ET B Y U AKEERR 2 VT pH % 21T > 72 HEPES &K (IZ
WALERE T A a N U E A FHET 5 2 L THiik & L TH7-, 2 Z T, HEPES
L& OFEVHLHEPES/Au) % 42 £ 700, T A3 LE R
(AA) & & DELH(AA/AW)Z 0~150 & L., &7/ fEdho
BT T 15 I B/ R4 i 2 A1 T ‘

A2 MARIEIZE VB L& 2 A, ZTREH 600~ ’
900 nm DHIPH THEL L NI —7 2R LTz, S HIT,
TAANE CBORINEZGIET S Z & T 7 /R DE

SRR B U, B BEREE(TEMYBLEE 2 1T - 7 50nm
LA LT TTURET ) A= o T BT RE Figure 1. TEM image of
& fEERE TR L TV 5 Z &Ry Tz (Figure 1), anisotropic Au nanocrystals.

1) Y. Imura, M. Maniwa, K. lida, H. Saito, C. Morita-Imura, T. Kawai, 4CS Omega, 2021, 6, 16043.

© The Chemical Society of Japan - [PA]-1vn-07 -



[PA]-1vn-08 BALE4 E1055FE4 (2025)

HEPES #®R##%| & L TRV -EEE B8/ 74 Vv—DHL
& g

RAERREE) ORMK #P R - M J57RB
Preparation and catalytic properties of gold and platinum nanowires using HEPES as capping
agent (Tokyo University of Science) (OSara Yabuki, Yoshiro Imura

The catalytic properties of noble metal nanocrystals are changed by morphology. The
nanowires often show high catalytic activity compared with spherical Au particles due to grain
boundaries. Previously, we reported that Au nanowires prepared by using 2-[4-(2-
hydroxyethyl)-1-piperazinyl]ethanesulfonic acid (HEPES) as a capping agent had high
catalytic activity for alcohol oxidation reaction compared with spherical Au nanoparticles.?
Furthermore, bimetallic nanocrystals are known to have excellent catalytic performance. In this
study, we prepared Au-Pt nanowires consisting of various Au/Pt ratios by using HEPES and
examined catalytic performance for oxidation reaction from 1-phenylethyl alcohol to
acetophenone. The acetophenone yield of Augo-Ptio nanowires was higher than that of Augs-Pts
and Augs-Ptis nanowires.

Keywords : Nanowire, Nanocrystal, Gold, Platinum, Catalysts

B&E T/t ORI P RBIC R E <KFET 5, 7/ T A v —RoF /b,
RN T D720 R T 2R L0 @ ORI ERE 2 R T 2 E RS S
TW5h, ZHFETICYMEERTIL, 4-2-E FaF L mFN)-1-BERT VX AL
U FE(HEPES) Z fRFEAI & L CR7-4&T) / UA Y —n, T a— @b sizxt LT
HoReF /K20 bEWAEEERE A R~ 2 L 2 WA L D, BRIRET 2 R,
H4 L “onéaEfbd 5 2 & CRBEMERE NS M B35 Z E R LT\ D, & 2 TANF
BT, L AENDLID T8 E T/ VA Y —DEREITV, 7 a— VLG
VZkE 2 Al AR R 2 B L 72,

E—HeT ) UA %, HIEMEIZ L7z HEPES KIS
(AL A L AL B4R (AuPt=95:5,90:10, 85:15) Z N
ZTeth, KFEARTET NV T LAZHRMLTERK LT
(Figure 1), Ak L7=F /U A Y —OEREIZ, (ZXFRRE
Thole, ZOEe—HE&T /) UVAY—2T7 VI LICH
Ff L7, D0l 2 AV 7= el Bl X W HEPES Ok
EKE2ITolz, FO%, TAITHEE—AET /UL Y
— DA -7 2= L= F AT a— AN T
7 x ) U EERT ARG E W TRHME LT, &0k Fi L TEM i o ‘
R EEGOLEL 9010 & LTARK LT/ vy S - Cn TS O

. L . . ugo-Pt1o nanowires prepared
=0, bLEWT M7= VINRERTZ ENRD)o by using HEPES.
77
1) Y. Imura, M. Maniwa, K. Iida, H. Saito, C. Morita-Imura, T. Kawai, ACS Omega, 2021, 6, 16043.
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Synthesis of Zn-doped CuGaS: Nano-discs for Photocatalytic
Hydrogen Evolution

(‘Graduate School of Engineering, Nagoya University) Zhang Yuhan,' Kazutaka Akiyoshi,!
Tatsuya Kameyama,' and Tsukasa Torimoto'
Keywords: Group [-1II-VI semiconductor, Alloy, Photocatalyst, Hydrogen evolution, Nano-

discs

Semiconductor nanocrystals have been extensively studied for applications in LEDs, solar
cells, and photocatalysis due to their tunable optical properties. Cu-based I-III-VI
semiconductor nanocrystals have been reported to exhibit excellent visible-light absorption. It
was reported that tuning the morphologies of CuGasS; enhanced their photocatalytic activity
for hydrogen evolution.! This paper reports the preparation of heavy-metal-free Zn-doped
CuGaS; (Zn-CGS) nanocrystals with a disc shape. The morphology of the obtained Zn-CGS
nano-discs (NDs) was modified by changing the Zn fraction in the resulting NDs.

Zn-CGS NDs were synthesized using a heating-up method. The precursors of Cul,
Ga(acac)s, Zn(OAc),, and thioacetamide were suspended in oleylamine (OLA)-dodecanethiol
(DDT) mixture solution and then heat-treated at 350 °C for 10 min under an N, atmosphere.
The optical properties of resulting NDs were controlled by varying the precursor ratio,
(Cut+Ga)/(CutGat+Zn) (= x).

Disk-shaped nanoparticles were formed regardless of the precursor ratio. The NDs
prepared with x = 0.7 had 16.7 nm in the average diameter with a narrower size distribution,
forming a hexagonal-shaped array (Fig. 1a). The absorption onset of Zn-CGS NDs were red-
shifted from 470 nm to 550 nm with an increase in the x value (Fig. 1a), indicating a decrease
in the bandgap from 2.61 eV to 2.25 eV. The electronic energy structure was determined using
the photoemission yield spectroscopy in air (PYSA). As shown in Fig. 1b, the conduction band
minimum (CBM) was changed from —2.76 eV to —3.07 eV with an increase in the x value,
while the valence band maximum (VBM) was almost constant at about —5.34 eV. We will
further discuss the photocatalytic performance for H» evolution and the growth mechanism of

NDs.
1) LiuZ, et al. Nanoscale, 2019, 11(1): 158-169.
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Fig. 1 (a) UV-vis absorption spectra of Zn-CGS NDs prepared with different metal fractions. (Inset) A TEM
image of Zn-CGS NDs with x = 0.7. (b) Composition-dependent energy levels of Zn-CGS NDs.
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Blue-light-emitting silicon quantum dots synthesized from hydrogen silsesquioxane
polymer and their characterizations (' Department of Chemistry, Hiroshima Univ.;
*Graduate School of Advanced Science and Engineering, Hiroshima Univ; N-BARD,
Hiroshima Univ.) OXKeisuke Toyohara,' Yuito Oba,? Yuto Wada,? Li Wang,? Kota

Sumida,”> Ken-ichi Saitow'?

Quantum dots (QDs) are nanometer-sized semiconductor crystals with excellent optical
properties, and they have significant potential for developing display and the biomedical
materials. However, typical QDs, especially heavy-metal QDs, concern environmental
impact. In contrast, silicon quantum dots (SiQDs) are composed of an earth-abundant
low-toxicity element. In the present study, hydrogen silsesquioxane (HSQ) polymer was
used as a precursor to synthesize hydrogen-terminated SiQDs, followed by a ligand
exchange reaction to synthesize blue-emitting SiQDs. In addition, we characterized
structures and optical properties of the synthesized SiQDs.

Keywords: heavy metal-free; surface chemistry; nanomaterials; photoluminescence

EFFYy bk (QD) [FF/ A=Y A XX ERFERTHY, SLNFH
HEHFED, TDRH QD (FZBOREMHLELEEN, T RATLAPEEDEH
TOHMAIEFINTWS, BATIE, BRFIDLRBUVIZROAOTRANA bR
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Silicon particles and silicon quantum dots synthesized from rice husks (!Department of
Chemistry, Hiroshima University, >Graduate School of Advanced Science and Engineering,
Hiroshima University, N-BARD, Hiroshima University) (OKaho Uei,! Honoka Ueda,? Yuito
Oba,’ Li Wang,? Kota Sumida,? Ken-ichi Saitow!-*?

Quantum Dots (QDs) are luminescent nanocrystals of semiconductor materials. In particular,
colloidal QDs with high optical performances have attracted much attention as light sources
for optoelectronic devices and biomarkers. Recently, high photoluminescence (PL) quantum
yields (e.g., 100%) and narrow PL spectral widths have been achieved in cadmium-based and
perovskite QDs. However, heavy-metal-free QDs such as silicon quantum dots (SiQDs) have
been significantly desired by considering environmental concerns. In this study, we used rice
husks as a row material for SiQDs. Rice husks involve 20wt% of silica, making their disposal
challenging. As a result, Si particles and orange-emitting SiQDs were synthesized from rice
husks.

Keywords - Si quantum dots; rice husks; sustainability

B Ry MQDIFFNT D8RS R Th D, mOVFERRE R I A K
QD (X, HE T T NA AR, A~ —H—DONRE LT, KREREHZEDTND,
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Control of fluorescence using temperature-responsive nanoparticles ('Graduate School of
Engineering, University of Hyogo, *Graduate School of Science and Technology, Shinshu
University) ORei Kakitani,! Atom Hamasaki,? Shin-ichi Yusa'

Thermo-responsive particles were prepared using N-isopropylacrylamide (NIPAM) and the
crosslinker N,N’-methylenebisacrylamide (BIS) (Figure 1). The thermo-responsive particles
swelled in water below the lower critical solution temperature (LCST) with hydrodynamic
radius (Ry) = 615 nm and shrank above the LCST with Ry, = 143 nm. From percentage
transmittance (%7) measurements with heating, the temperature at which %7 began to decrease
at 32 °C, indicating that the LCST of the thermo-responsive particles was 32 °C. Perylene was
encapsulated in the thermo-responsive particles. Below the LCST, the interior of the particles
became hydrophilic, allowing a large amount of water molecules to penetrate inside. As a result,
the hydrophobic perylene molecules aggregated, and excimer emission can be observed around
550 nm. Above the LCST, dehydration causes the interior of the particle to become
hydrophobic. Consequently, the perylene aggregates dissociated, leading to a decrease in
excimer emission intensity and an increase in monomer emission intensity at 444 nm.
Keywords : Nanoparticle; Lower critical solution temperature; Excimer emission

N-A Y7727 U7 I K (NIPAM) EZEEHIDO NN-AF L ERT 7 UL
7 X R (BIS) ZHWT, IREEISEMMR -2 ER U7 (Figure 1), {ER L7 IREEIGE
PEBCRE 1%, K C© P BREESIATGEE (LCST) XL WIKIE T, WAL (Ry) A
615nm (2 L., LCST LV &R T Ry 2 143 nm ([ZUHE L7z, £7-. 1B LRIk
HiB1EZFE (%T) OZEALING, %T 2 TR0 AR T2 32 °CE G L 72k ¥ LCST &
AT Uz, Z OIRFEIGENERRL 712, LR B2 T2 2 L XU LU aNEL
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Figure 1. (a) Conceptual illustration of perylene-containing PNIPAM nanoparticles and (b)
normalized fluorescence spectra for perylene@PNIPAM nanoparticles in water at 20 °C and
50 °C: Inserts are photographs of the solutions under UV light irradiation.
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Yuya Higuchi, Shunta Shiraishi, Atsushi Yamamoto, Yuki Sato, Yutaka Imanishi

COW BRAND SOAP KYOSHINSHA Co., Ltd., Osaka, Japan

Bar soap, primarily composed of fatty acid sodium salts, exhibits various crystal structures
depending on the manufacturing process. It has been reported that naturally cooled neat soap
contains predominantly the w-phase. Furthermore, when this w-phase soap is subjected to shear
processing, such as passing through a mesh screen, a crystal transition occurs, resulting in soap
predominantly in the S-phase”. However, under certain conditions, the crystal transition may
not progress sufficiently, and the process may halt in a state where domains of both w and S
phases coexist, indicating that shear processing alone is insufficient to achieve a complete
crystal transition®. In this study, soap composed of tallow and coconut oil in a ratio of 8:2 was
subjected to shear processing with varying water content to investigate the effect of water
content on the polymorphic formation of soap. The results revealed that under high water
content, shear processing promotes the crystal transition from the w-phase to the fS-phase.
Conversely, when the water content is low, the crystal transition does not proceed sufficiently.
Furthermore, X-ray diffraction analysis of the soap before shear processing suggested that soap
with high water content exists in a gel state, indicating that f-phase crystals are generated as
the gel crystallizes under shear conditions.

Keywords: Bar soap, X-ray diffraction, Crystal polymorphs
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1) R. H. Ferguson, et al., “THE SOAP PHASES”, IND. ENG. CHEM., Vol. 35, No. 9, 1005-1012
(1943).

2) Yuya Higuchi, et al., “Investigation of the distribution of crystal polymorphs in milled soap and
their effect on the properties using X-ray diffraction and Raman microscopy” Poster presentation at
the 34th Congress of the International Federation of Societies of Cosmetic Chemists (IFSCC),
Iguazu, Brazil, October 14-17, 2024.
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Exploration of Crown Ether Derivatives for Complex Formation with Polyphenols (' Graduate
School of Environmental Symbiotic System Major, Nippon Institute of Technology, *Department
of Applied Chemistry, Faculty of Fundamental Engineering, Nippon Institute of Technology,
3Department of Materials Science and Engineering, Shibaura Institute of Technology) OKen
Fujimoto,' Naoya Takei, Akihiko Hatano,’ Kenichi Niikura'?

Tannic acid (TA), a type of polyphenol, forms a specific complex with 18-crown 6-ether
(18C6) in aqueous solution. This complex is expected to be a candidate for drug delivery
carriers, but the efficiency of complex formation between 18C6 and other polyphenols such as
epigallocatechin gallate (EGCG) was significantly reduced. EGCG forms a complex with
nucleic acids, so it is expected to be a nucleic acid-carrier. Therefore, in this study, we searched
for crown ether derivatives that can form complexes with polyphenols other than TA, mainly
EGCQG. These are also expected to be used as detection molecules for polyphenols. Focusing
on l-aza-18-crown-6-ether (Azal8C6), we investigated the effects of diamines and increased
hydrophobicity on complex formation. The interaction with EGCG was confirmed by turbidity
in buffer solution. Although Azal8C6 alone did not show any cloudiness, Diazal8C6 and
hydrophobized BenzylAzal8C6 showed cloudiness when mixed with EGCG. We also present
the interactions of other Azal8C6 derivatives with polyphenols.

Keywords : Polyphenol ;Crown ether
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TA USDRY 7 = ) — NV DEEGRERTE D7 77 v o—T VFERORE %
{Tolee TNHDHFIIRY 7=/ — VOB TFE LTHLHIFFTE 5, 18C6 LV
HARY 7= =L EOMEAERNEW 1-7 Y-18-7 T 7 6-=—7 /b (Azal8C6) (Z
HHLU, V7 I UERHKME DS EA IR KE T B L~ T,

EGCG & DA OA L, BERKF CORBEZFE L L TR LT,
Azal8C6 HLATIXAMBITR 6N - 727, Azal8C6 (27 2/ Wa —oBMLT-
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[1]S. Endo, et al., Chem. Lett. 2023, 52, 455
[2] W. Shen, et al., ACS Cent. Sci. 2018, 4, 1330
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Melting and crystallization behavior of tristearin in silica meso-pores of different pore
geometries.

(" Graduate School of Engineering, Kokushikan University, 2> School of Science and
Engineering, Kokushikan University) (OManato Nishimura,' Atsushi Nagoe,' Yuka Nakai,?

In general, when liquids are confined in nanometer-sized pores, the pore walls inhibit crystal
growth, the melting temperature decreases and the temperature difference between
crystallization and melting increases. In this study, we focused on the a-phase of tristearin(TS),
in which rod-like molecules are aligned in parallel, and investigated the crystallization and
melting behavior in silica pores with different pore geometries by thermal analysis. We used
mesoporous silica with one-dimensional cylindrical pores and silica gel with three-dimensional
network pores, each with a different pore size.

DSC measurements showed that the melting point of TS in each pore decreased linearly with
increasing reciprocal the pore diameter, according to the Gibbs-Thomson equation. To
investigate the behavior of crystallization and melting in the pores, precise heat capacity
measurements were performed using an adiabatic calorimeter, and it was observed that the heat
capacity of the crystals present in the pores was almost the same as that of the o phase of a bulk
state, suggesting that ordering of semilattice struacture of TS in the a-phase procceds at low
temerature under nano-confinement. While TS confined in silica gel pores showed a large
degree of supercooling, TS confined in mesoporous silica showed almost no supercooling,
which is understood as a result of the similarity between geometries of the pores and the
semi-lattice structure.

Keywords : Tristearin ; Mesoporous Silica
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FFLIEAE DY 3nm LA ECIIh oWk & RO ZEFH N A 5D 23, 3nm LR Tlde A7
UV APNESL D Z ENBIEIN TS, AMFETIEI R AT T U > (TS) OEE
EEICHE R Z Y T, MANOIEIERE TS ICE 2, BIROMILEN B2 5 2 U I
FLIC TS ZEFA L 7B o 2 A L7,

DSC & &#4T - 7o f . 2L O TS 1TANFLELEE O Wi $k O B KA EARAIIZ @i s
BKFL, 7K FAY LRS-, = ORIFLN TORE S LI L OV ig o 2 8) % 3
X570, WEREES 2 W CREBERBRENEZITo7o & 2 A, MALNIZHFIET
DEEROBREN LT O o HHOBERELIFIEFR T TH Y LN T b BIFE &S D
BRFAL D R S iz, v U BV TIERSEE - BlfiE e 27 U S AR K E SR Een Al
THEIITRHSTZN, AVR—=F AV ATIE, 1FEAEWGBEILRNZ Lo
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© The Chemical Society of Japan - [PA]-1vn-15 -



[PA]-1vn-16 BAlLa H1055FE2 (2025)

FEERLOBEES / ROFEETICET SHRE
(BRBEIERE T) O b IR - Pl 36 - Bl K - A 17IK

Study on characterization of lipid nanomembranes on planar substrate (Graduate School of
Engineering Science, Osaka University) (O Chikara Inoue, Nozomi Watanabe, Hiroshi
Umakoshi, Yukihiro Okamoto

A Supported Lipid Bilayer (SLB) is an artificial membrane immobilized on a planar substrate.
Two-dimensional diffusion realized by the presence of a hydration layer between the lipid
membrane and the substrate can reproduce the dynamics of biological membranes. This
material can be applied in the study of heterogeneous lipid membranes and their use in sensors.
However, there are problems such as the risk of changes in membrane properties due to
immobilization on the substrate and the difficulty of analysis due to the small number of
molecules.

In this study, we attempted to evaluate the effect of substrate immobilization on lipid
membrane properties in comparison with SUV. For this purpose, the viscosity and phase
transition temperature of SLB were analyzed using the fluorescence anisotropy of DPH after
the spectrofluorometric method for SLB was developed. As a result, the anisotropy of the SLB
was higher than that of the SUV in all temperature regions. In addition, the transition
temperature of SLB (7 sig)was approximately 30°C, which was higher than that of the SUV
(Tm,suv=24°C). These results could be attributed to the higher order inside the membrane due
to immobilization on the substrate.

Keywords : supported lipid bilayer, fluorescence, viscosity, phase transition, vesicle fusion

Supported Lipid Bilayer (SLB) (%, iR EICEEL SN AN THZRETH Y,
NEE 5y 1~ HARE O KT JE DIFAEN B FEBL S D IR, Lo X A7
A BEBLARRIZT 2. TOICH & LT, RE—RIFEROMIERE v —~DISH A
WEINTND Y. UL, D150V EDLITNES T, B~ E
BIZ K0 BEER R 7V TR R D BENR D5, LWIOIRENET S.

Z T, WHNZ, SLBNTOT=DDHICIH M 0wl : . s ]
AT L L. §600C, 065 7 DPH #45F L Vomed,
FECERAMENEIC LY SLB ORMCRBEBIR 20T v, A

FE % fi##T L, small unilamellar vesicle (SUV)D % 41 % 020} .“- vq'."".“"
BERHE L DB AT 5T, FORE, R S T
SUV LML, TR TOREERCEVEZRL ol o

7o (Figd). £7-, MHEBIEE (Tn ss) (3 30°CAHF 5 0 20 % .4'0
JE'CJ?) D , SUV (Tm, SUV:24OC) & J:[Z@i L/, —'%—b \ﬂﬁ Temperature (°C)

o - . o Fig.1 Temperature-dependent changes
LTz, 2D ORfRITIBA~OEERIZ LY in fluorescence anisotropy of SLB (Red

AEE R e b U, BRF e B U722 L ITHE[R]  square plots) and SUV (Black circle

THLEZLNG. plots).
1) The application of SLBs to biosensors has been reported. A. Gorner, A. K. Marel, Biosensors. 2024, 14(6), 270.
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Construction of Coaggregation Structure Using a Perovskite Nanocrystal and a Perylene
Bisimide Derivative (Sch. of Bio. and Environ. Sci. Kwansei Gakuin Univ.) OZFErika Yoshida,
Naoki Kubo, Tetsuo Yamaguchi, Sadahiro Masuo

Semiconductor nanocrystals (NC) exhibit outstanding photoluminescence (PL) properties
such as high PL quantum yield. Coaggregation structures combining the NC and photo
functional organic dyes are expected to develop new functions through the interaction between
the NC and dye . However, it is difficult to construct an ordered coaggregation structure
because mixing NC with organic dyes easily induces phase separation. In this work, we
attempted to construct an ordered coaggregation structure composed of the CsPbBrs; perovskite
nanocrystals (NC, Fig. 1a) and a perylene bisimide derivative having pyridyl groups as
adsorption moieties to the NC (PBI,,, Fig. 1b) by using PBI,, aggregate as a template.
Transmission electron microscopic observation confirmed the formation of PBI,, aggregates
in low-polarity solvents. Upon mixing the PBI,, aggregates and the NC, a coaggregation
structure which having adsorbed NC along the PBI,y aggregates was constructed.

Keywords : Perovskite Nanocrystals; Perylene Bisimide, Molecular Assembly, Quantum Dot;
Self-Assembly

BT R 2 7R 8 R ) s (NC) & IR RENE A (038 2 LA A bH - 3t
HEOEETIE, WEOHMEERICE 2 BREOREAN TSNS Y, LarL, il
FHRRET D EMOBEE R Z 3720, BRFE o HESREEORBEIIR#ETH D, A
WFFECTlE, CsPbBrs v 7 A H A hF /#Egh (NC, Fig. 1a) ~OWEKL L2 DY UL
HABALLEARY LU EAA 2 RiBER (PBILy, Fig. 1b) # AR L, Z OEAIKZ
ELTHWS Z LT, NC & OFFIZ - Im HE G OS2 R AT, FERTE 11
TEEEIER L 0 | RS 2381 D PBlLy SE S IRDIE AR L1z, & 512, PBIy
HEHIRE NC ORBIZE Y . PBLy EAIKRIZH > T NC 235 L 7= ESHEE DN R
INTZDT, ZOFEMIONTHET 2,

(a) (b)

N'\/W\/\/\rrN X
o 0

m\\\)u“l
|
(AR )
N i N\
N N\
®©®
I
o
o)

RnLLovey

3

Ligands

Fig. 1 Chemical structures of NC (a) and PBI,y (b).

1) M. Yamauchi, S. Yamamoto, S. Masuo, Angew. Chem. Int. Ed. 2021, 60, 6473-6479.
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R
The control of lipid bilayer structure ‘Bicelles’ using Lysophospholipids
(! Kitasato University, School of Pharmacy, > Mandom Corporation) O Nanami Kiriyama!,
Mayuko Miyanishi', Toshihiro Mori'?, Katsunori Yoshida!

Bicelles, nanodisc structures formed from phospholipids, possess lipid bilayer structures and are
gaining attention as a novel drug delivery system technology with potential applications in
pharmaceuticals and cosmetics. This study aims to obtain bicelles which can control the
transdermal permeability of drugs. Phospholipids (PC) with two saturated acyl chains and
lysophospholipids (LPC) with a single acyl chain were used as lipid components to examine the
structural control of the molecular assemblies. The physical properties of samples prepared at
various ratios were summarized in a phase diagram to predict the regions for stable structure
formation. Morphological observations were conducted using transmission electron microscopy
(TEM). Additionally, the structural characteristics were evaluated using dynamic light scattering
(DLS) and nuclear magnetic resonance (NMR) spectroscopy. As a result, characteristic
morphological changes were observed when varying the amount of LPC added to 1 wt% PC. In
particular, the addition of 2.5 wt% LPC resulted in the formation of stable bicelles (Fig.1).
Furthermore, 3'P NMR measurements revealed unique peak shapes corresponding to the
molecular assemblies formed (Fig.2). These findings suggest that LPC, which forms micelles
independently, promotes the formation of disk-shaped bicelles when coexisting with PC at
specific ratios.

Keywords: Molecular Assembly, Lipid Bilayer Membrane, Bicelle

VUNREN SR END T /T 4 ATEEKRTHD 34 B)v) 1d, B EREE
AL, EERLALVESA~DISHANYRE SN D #7272 DDS Hilf & LTHEHE SN TWD,
Mﬁnf I3, AN ORBEIZBIEOHE %2 FJRE L T 531 VA FHEARES B E L,

B4y L LT 2 ﬂ;@ﬁﬁﬂrf UNVEEROU UIRE(PC) & 1 ADT UV EEOU Y
) IR (LPC) % FAV>, 4 S FEEAIROREERIE 2 Miat L, fix ORI Lz
7/»0)@5:%:1%! TFE O BEREEIRO AR E 2 Tl L B E T RS (TEM)

HIEBIE & FEi L 7=, £ 7=, BREHGEL (DLS) | EZREAIEIE (NMR) 45 0 T4

%h%@%dﬁﬁ%ﬁ%ﬁ;ﬂ L7z, ZDOREH, PC 1wt%IZxf LT LPC DR EE 2L =¥ 7=
BRI R 7R T RE AL iR S v, BRI LPC 2. bwt%ihnR Tl n:_foeﬂ/rtwmﬂﬁ;
R S vl (Fig 1), F72, P MR JIERER NS | BT 20 T+EE RIS Lz
FEOE— 7R ERT Z LR S Fig. 2), SRIOKREHER G, BATI &
NWETERT D LPCITRFEDRTPC LHGFTDH I LT, 7 4 AZRONA BV Z
{Eﬁ“ <‘:75>/Tﬂ*“é2rwio

(C)LPCSwt
(B)

(A)LPClwt

09 10 11 12 13 14 15 1§ 17 -18 -19

Fig.1 PC 1wt% +LPC @ TEM {4 157 + (opm)

(A)LPC 1wt% (B)LPC 2.5wt% (C)LPC 5wt% Fig.2 PC 1wt% +LPC ® 3'P NMR &
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Phase Behavior of Binary Bilayer Membranes of Partially Fluorinated and Non-fluorinated
Phosphatidylcholines (' Graduate School of Science and Technology, Gunma University, *AIST,
3Gunma University Initiative for Advanced Research (GIAR), Gunma University Center for

Food Science and Wellness (GUCFW)) O Takafumi Shimoaka,! Daiki Kojima,' Ai
Nakagawara,' Hiroshi Takahashi,! Toshiyuki Takagi,” Hideki Amii,! Masashi Sonoyama'-*

In recent years, a variety of phosphatidylcholines (PCs) with partially fluorinated
hydrophobic chains have been developed, and as a result of comprehensive studies of the
membrane properties, the relationship between the properties and their chemical structure is
becoming clear. In the present study, calorimetric measurements revealed that one of the
developed PCs exhibits interesting phase behavior by mixing with a non-fluorinated PC with
the same length of hydrophobic chains, and the molecular mechanism was discussed in terms
of two-dimensional aggregation structural information of the perfluoroalkyl and alkyl chains
revealed by X-ray diffraction technique.

Keywords : PFAS,; Perfluoroalkyl chain; Vesicle / Liposome; differential scanning calorimetry
(DSC),; X-ray diffraction (XRD)

Fx T E T, BKSERmZH D7 v L LTFH Y S NEE OBFRIZEY fH A,
BHKBEDOEREREAT B 3—T7 130T x L Ry, CFan) HORE S Z2E X -k~
RIEEREOAR, BLOZ o0 o REOBEYFHEi 217> C& 7= D, Zoft, IE
7 v FEROIEE L DORE o TIELGE L TR, BVIIEIC L » TEZMHER & X
[EHT BRI L - TR TEEGHEDERE b5 Z LT, IREDORMME, I5I
IREFIM: & RE B IRE D MO AEER 2B R H1T > TV 5 2, K
JETIE, ARNEAMEZETIESO R IZ LWy 7 vH#HL) VIRE L, ZDf
BLHAKHOEENFR LU THLIET v R VIRE (n=0) O o RICOVTRS
oI OFR B A T

TFFEOIEE DOIRA AR 2 TERL L 72 IR O R 22 E B BVER E 21T - T2 /63,
7 v FE) UIEBEDFEASR X A 0.125~0.750 & U D BE IRV R T, IRE LT
WRWVIEE (Xe=0 B L) (TIFHENRWHT7- 2B M S e, TR XORRE]
PrEBREAT S T-FE R, WIR CIX REOIFE SRS LTV D2, #i L Biniz
IR R A2 5 & Re HO BRAVRES DR /) & 72> T ZHEOAFE N ST 5 2
ENRDroTo, EHTIE, 29 W ot EBREWEEEINE Z 2 A W =X L EZFE S
MOMBEMERIZIER LT#ERT 5,

1) #1 %X K. Morita et al., Chem. Lett. 2019, 48, 1105.

2) H. Takahashi et al., Chem. Phys. Lett. 2013, 559, 107.
3) T. Hasegawa, Chem. Rec. 2017, 17, 903.
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Liquid Crystalline Properties and Gelation Ability of 4-Alkoxycinna-
mate with a Fluoroalkyl Group

(‘Faculty of Engineering, Yamaguchi University, *Graduate School of Sciences and Technology
for Innovation, Yamaguchi University, *Advanced Technology Institute, Yamaguchi University)
(OYudai Tahara', Kotaro Kanetada?, Yuki Morita®, Hiroaki Okamoto?

Keywords: Synthesis; Fluoroalkyl Group; Cinnamate Derivative; Thermotropic Liquid Crystal;

Low Molecular Gelators

. . H
In our previous works', it was found that some CnH2n+1o<@—wo

low molecular weight compounds having fluoroalkyl H OOSCZH4CGF13
groups can gelate various organic solvents. However,  Figure 1. Chemical structures of
the effect of molecular structures on liquid crystalline compounds 1-n (n=8, 9, 10).
and gelation properties is not elucidated.

In this work, 4-alkoxycinnamate with a fluoroalkyl
group were synthesized and their liquid crystalline
properties and gelation properties were evaluated.

Figure 2 shows an image of compound 1-8 in a bulk

state under polarized microscopy. It formed a typical

focal conic fan texture at 110 °C on a cooling process, Figure 2. A image of compound 1-8 at

so the liquid crystal phase can assign to be a smectic A 110 °C under polarized microscopy.

phase. . L
Table 1. Critical gel concentration in each

Critical gel concentrations of compounds 1-n, gglvent.

which is the results of gelation tests, are shown in

Solvent Concentration(wt%)
. . . . olven
Table 1. When its value is smaller, it can be said 1-8 1-9 1-10
that it behaves better gelator since it can gelate the PC P(5.0) 5(5.0) G(5.0)
. .. GBL P(5.0 S(5.0 G(5.0
solvents with smaller addition. Compounds 1-10 o .0) .0 (5.0
Acetonitrile P(5.0) S(5.0) G(4.0)
were able to gelate some polar solvents such as 5o P(5.0) $(5.0) G(4.0)
ethanol, acetonitrile, and propylene carbonate at Ethanol P(5.0) S(5.0) G(3.0)
additions of 5% or less whereas compounds 1-8 1-Octanol PGO) 860 G(2.0)
Toluene S(5.0) P(5.0) S(5.0)

and 1-9 did not form gels. It is suggested that the
n-Octane P(5.0) P(5.0) P(5.0)

G, S and P are gel, sol, precipitate states
hydrophobic interaction. respectively.

gelation with compounds 1-n may need a large

In this presentation, the effect of elongation of the terminal alkyl chain of compounds 1-n on
the liquid crystalline properties and thermodynamic behavior of gelation in organic solvents will
be reported.

1) T. Yoshida et al, Mol. Cryst. Liq. Cryst. 2017, 647, 299.
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Synthesis and Gelation Ability of Fluoroalkyl Benzoate with
Coumarin Skeleton

('Faculty of Engineering, Yamaguchi University, *Graduate School of Sciences and Technology
for Innovation, Yamaguchi University, >Advanced Technology Institute, Yamaguchi University)
OReira Okabayashi,! Yoshiki Oku,’> Kenta Matsumoto,” Yuki Morita,’ Hiroaki Okamoto?
Keywords: Synthesis; Coumarin Derivative; Fluoroalkyl Groups; Low Molecular Weight
Gelators; Physical Gel

In our previous work", it has been found that some fluorine and/or coumarin-containing

benzoates can gelate several organic solvents by o
heating and dissolving then cooling. While CGF13CQH4O>—®O o
correlation between the molecular structures and o 0

gelation ability is not elucidated. Compound 1

In this work, a semi-perfluoroalkyl benzoate and CoF 1ot @ o

a 4-(semi-perfluoroalkylthio)phenyl carboxylate 0

0 0
(Figure 1, compounds 1 and 2) containing coumarin Compound2 "=

skeleton were synthesized and their mesomorphic  Rjgyre 1. Chemical structure of
and gelation properties were evaluated. compounds 1 and 2

The image of compound 1 in bulk state under a o
polarized optical microscope (POM) observation is
shown in Figure 2. It formed a typical focal conic fan
texture under a homogeneous alignment and a
schlieren texture under a homeotropic alignment on a
cooling process. The mesophase can assign to be a ‘ : :
monotropic smectic C (SmC) phase. On the other hand, Figre 2. POM images of
compound 2 is non-mesogenic. compound 1 at 126°C.

Critical gel concentration of compounds 1 and

o i Table 1. Critical gel concentration.
2, which is one of the results of gelation tests, are

Compounds
shown in Table 1. compound 1 was able to gelate Solvents (Concentration, wt%)
l-octanol in added amount of 4wt% whereas 1 2
compound 2 was able to gelate propylene 1-0;):?1101 (S}((g(()))) g ((i (())))
carbonate (PC), and y-butyrolactone (GBL) in GBL S (5.0) G (4.0)

added amount of 4wt%. G = Gel, S = Sol, P = Precipitate
In this presentation, effect of the different PC = Propylene carbonate,

functional group which is connected between  GBL=y-Butyrolactone

phenylene and semi-perfluoroalkyl groups on the

mesomorphic and gelation propeties will be discussed.

1) B-P. Cao et al, Liquid Crystals 2023, 50, 1162
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Synthesis, Liquid Crystalline Properties and Gelation Ability of
Organogels Formed by Tricyclic Diesters Compounds with

Coumarin Skeleton

(!Faculty of Engineering, Yamaguchi University, °Graduate School of Sciences and Technology
for Innovation, Yamaguchi University, >Advanced Technology Institute, Yamaguchi University)
O Hiromu Haruki,' Yui Endo,?> Yuri Hatsuda,> Kenta Matsumoto,”> Yuki Morita,> Hiroaki

Okamoto?
Keywords: Low Molecular Weight Gelators;
Crystal; Synthesis; Physical Gels

In our previous work, it has been found that
some thermotropic liquid crystal compounds with
coumarin skeleton at a terminal position can form
solvents.

physical gel with several organic

However, correlation between  molecular
structures and gelation properties is not elucidated.

In this work, tricyclic diesters compounds with
coumarin skeleton with different lengths of the
terminal alkyl chain (Figure 1, Compounds 1-n) were
synthesized and their mesomorphic properties and
gelation ability were evaluated.

Figure 2 shows the images of compound 1-6 in a
bulk state under polarized microscopy. It formed a
Schlieren texture at 241 °C on a cooling process, so it
can assign to be a nematic (N) phase. On the other
hand, compound 1-12 formed a fan texture at 227 °C
on a cooling process, so it can assign to be a smectic
A (SmA) phase. Figure 3 shows Teei.so1 Of propylene
carbonate (PC) gels. The Teelsol increased with the
elongation of the terminal alkyl chain. It is thought
that large hydrophobic interaction improves thermal
stability of the gel.

In this presentation, effects of elongation of the
terminal alkyl chain on liquid crystalline properties

and gelation ability will be reported.

1) Y. Endo, et al., Chem. Lett. 2024, 52, 337.
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Coumarin Derivatives;

Thermotropic Liquid

Figure 1. Chemical structures of
compounds 1-n (n =6, 8, 10, 12)

K3y

Figure

2. A POM image of
compound 1-6 at 241°C.
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&
540 |
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Figure 3. Gel-sol transition

temperatures of PC gels.
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(B RAL /A T, 2BIPE K ORDIST) OfffE ¥, B H P& L2, flAf BESC !
Preparation of polymersome using amphiphilic block copolymer with zwitterionic
polymer for DDS carrier

('Faculty of Chemistry, Materials and Bioengineering, and *ORDIST, Kansai University,
akifumi(@kansai-u.ac.jp) ORaisei Inaba', Takashi Miyata'-2, Akifumi Kawamura!- >*

Polymersomes were prepared by a hydration method using amphiphilic poly(2-
methacryloyloxyethyl phosphorylcholine)-b-poly(butyl methacrylate) (PMPC-b-PBMA) as
the surfactant. The resulting PMPC-b-PBMA polymersomes were colloidally stable and had a
diameter of approximately 120 nm. PMPC-5-PBMA polymersomes were also prepared using
the inverted emulsion method as follows: a water-in-oil (W/O) emulsion was formed in a water-
toluene two-phase system in the presence of PMPC-5-PBMA. The W/O emulsion was added
to a water-toluene two-phase system containing PMPC-b-PBMA, followed by centrifugation
to obtain polymersomes. The resulting polymersomes were colloidally stable and had a
diameter of approximately 130 nm. The polymersome-like structure was confirmed by
transmission electron microscopy (TEM). The encapsulation efficiency of fluorescein-
conjugated dextran into polymersomes prepared using the inverted emulsion method was 57
times higher than that of polymersomes prepared using the hydration method.

Keywords: Polymersome; Inverted emulsion method; W/O emulsion; Amphiphilic block
copolymer, Zwitterionic polymer

TR TSN E ) DIRFF L BB RPN EER Y ~— Y — A, 2o
T2 HERPPRIN TS, —&IZ, N ~—Y—AFKMECL > THRE. SN
L3, FEMEARMENZ ERRETH D, £ I TARIIIETIEL, PMPC & PBMA &
MORDLMHENE T v >y 7 aR) v—%25 L, 2id O TWEE AR OEV W/O
Ty a rERH LRV 7 VIREYETH D inverted emulsion VEIZ L AR Y v —
— L O A AT,

Inverted emulsion {EIC K > TR SR Y =
— Y — NTEHEE TR CE B LT, B
WBELRIEIZ L W R Y ~— Y — A ORERITHI 130
nm ThHoH I ENbDI-oTz, Fig. 1121, inverted
emulsion EIC X > THBINTZRY ~— Y — A
DT T BMEEER 2 R Lz, KLV, kg
D39 110 nm DR 7 VARMEE R S BB RL L C
WBHZ ERbhoTo, ZAA Lt A AT A

KT v ER)I~w—Y—L~NEALZEZA,
inverted emulsion EIZ X DR Y ~— Y —L~DFE
TIVEYE AR IIKFNEDOZ N L g LT 57 %

THDHZ ENbnoT, Fig. 1. TEM image of PMPC-b-PBMA
RFFEIZLVFAB IR Y ~— Y —AILE polymersomes prepared by the inverted
W E AR R RBTAZ LRHSFTX S, emulsion method.
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Preparation of aqueous dispersible ZIF-L particle via polyacrylic acid addition ('National
Institute of Technology (KOSEN), Numazu College) Saki Murata,' Yumeno Yoshinaga,'
OSetsuko Yamane'

Zeolite imidazolate framework-L (ZIF-L) is one of the metal-organic frameworks and is
expected to be a drug carrier for biomedical applications. To use ZIF-L as a drug carrier, it is
important to prepare ZIF-L in nano to submicron sizes with aqueous colloidal dispersibility. In
this study, we succeeded in preparing aqueous colloidal dispersive ZIF-L in nano to submicron
sizes by hybrid formation of ZIF-L with polyacrylic acid (PAANa). By stirring an aqueous
solution of Zn(NOs3),-6H,0, 2-methylimidazole as organic ligand, and PAANa at 25°C for 24
hours, followed by removal of impurities, freeze-drying, and redispersion in water, relatively
monodisperse particles with sizes ranging from 80 to 120 nm were confirmed. The formation
of ZIF-L was verified by powder X-ray diffraction. In contrast, without the addition of PAANa
under the same conditions, ZIF-L precipitates were observed. The addition of PAANa enabled
the preparation of ZIF-L with colloidal dispersibility in the nano-to-submicron size range.
Keywords : ZIF-L; ZIF;, PCP; MOF, polyacrylic acid

BA T A MEA I XY L— MEER-L (ZIF-L)IZHighA A & 2-AF A I X —
JL(MIm) DA R A2 BT S 2 AR O SR -G BEER TH D . 9.4 X 7.0 X
53A ODRESDOZERER L D BRI T CHEMT 5720, pH ISENEO Iy L
KADISHABYRE SN TN D, TD7OIZiE, / ~% 7 I 7 a %A XD ZIF-L O
TR L K Toaa A RoBEMGERMNETH S, & 2 TARIFZETIE ZIF-L 245k S
AR 77 UVEEF N Y 7 APAANa)Z IR L, KFETOav A Rtz R
T ~H T I 7 vt A XD ZIF-L R % i % LTz, E/VE Zn(NO;s),-6H,0 : MIm :
PAANa (PAA == MER)=1:8: 100 T/AKH T 25°C T 24 R L. RS Al
UAMI) 2 BrE U, ORI L CRHEICKIZOB LI & 2 A, Kifk 80~120nm, %4y
BHEH0.11~0.25 O LR By B 720 hn 1 A Bh A BGELIE & 0 #e38 U 7o, Mook X#REIT

M ZIF-L ThHZ Ll Lz, — . Lot AR PAANa
T PAANa Z N L 72 W EIZIE ZIF-L OIRBRAE T 500 N2 S C00W
7o LEED . PAANaIIC LV F ) ~% T I 7 ay \=/ >

YA XDaa A RoyEtE2A4 5 ZIF-L ##il4% = Figure 1 Schematic diagram of
LRT X preparation of ZIF-L / PAANa.

1) A two-dimensional zeolitic imidazolate framework with a cushion-shaped cavity for CO2 adsorption.
R. Chen, J. Yao, Q. Gu, S. Smeets, C. Baerlocher, H. Gu, D. Zhu, W. Morris, O. M. Yaghi and H. Wang,
Chem. Commun., 2013, 49, 9500.
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Effects on Gelation Properties by Mixing Mesogenic Gelators and
Non-Mesogenic Glators Containing a Fluoroalkyl Chain

('Faculty of Engineering, Yamaguchi University, *Graduate School of Sciences and Technology
for Innovation, Yamaguchi University, *Advanced Technology Institute, Yamaguchi University)
OShintaro Abe!, Yuta Kaneshige?, Kenta Matsumoto?, Yuki Morita®, Hiroaki Okamoto?
Keywords: Fluoroalkyl Group; Thermotropic Liquid Crystal; Low-molecular Weight Gelator;
Gelation Properties; Thermal Properties

In our previous works', it was found that some low molecular weight compounds having
fluoroalkyl groups at terminal position can gelate several organic solvents and some of them
have mesogenic. While the correlation between mesogenic and gelation properties is not
elucidated.

In this work, compound 1, which shows
mesogenic, and compound 2 (Figure. 1),

CGF1302H4SOO
o}

which does not show mesogenic were mixed
at arbitrary molar ratios and the properties of
the gels were evaluated. Compound 1 shows

Compound 1

CBF13CZH4SOO
}-—( >~CF3
o}

enantiotropic smectic A (Sma) phase, where Compound 2
the Sma-Isotropic phase  transition  Figure 1. Chemical structures of
temperature is 95°C. On the other hand, the compounds 1 and 2.
melting point of compound 2 is 112-113°C.

Figure 2 shows phase transition
temperatures of the mixture for 120
compounds 1 and 2 at several
concentration and gel-sol transition 100 ¢ JAN
temperatures (7gel-sol) 0f SWt% propylene g 80 | ] mp. |
carbonate (PC) gels. Mixtures for % Tonaiso
compounds 1 and 2 were non-mesogenic £60 k
due to a high melting point. Melting =3 C)O'OOO—O‘OOOO{D
points is decreased with increasing =40 r O Tyetsor OF 5W% PC gel
concentration of compound 1 whereas 20 . . . .
Toersot  of  Swt% PC gels were 0 20 40 60 80 100

approximately same.
In this presentation, effect of molar

mol% of compound 1

Figure 2. Binary phase diagram in the
mixture for compound 1 and 2 in a bulk state
and 5wt% propylene carbonate (PC) gel.

ratio on rheological properties of 5wt%
PC gel will be reported.

1) T. Yoshida et al, Mol. Cryst. Liq. Cryst. 2017, 647, 299.
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Investigations on Uptake Ability of Substances in Coacervates by Mixing Tannic Acid
(‘Fuculty of Science and Technology, Keio University) O Nanami Inamoto,! Kenta
Kuboshima,' Kouichi Asakura,' Taisuke Banno'

Coacervates formed by liquid-liquid phase separation in aqueous solutions have attracted
attention as functional materials in the industrial fields of cosmetics and toiletry due to their
ability to efficiently uptake and release various compounds. Here, the incorporation of tannic
acid, a natural product, into coacervates composed of poly(diallyl dimethylammonium
chloride) (PDDA) and poly(acrylic acid) (PAA) was investigated to control the uptake ability
of substances. Coacervates were reproducibly formed under basic conditions with excess
PDDA. When tannic acid was added, calcein was hardly incorporated into the coacervates. On
the other hand, calcein was readily taken up into the coacervates in the absence of tannic acid.
No significant difference in zeta potential was observed by the presence and absence of tannic
acid. We therefore deduced that tannic acid was incorporated into the coacervates, resulting in
a more rigid network structure between the polymer chains and thereby reducing the substance
uptake ability.

Keywords : Coacervates; Tannic Acid; Poly(Diallyl Dimethylammonium Chloride);
Poly(Acrylic Acid); Intermolecular Interaction
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Responsivity of fumaric acid derivative-containing liposomes to pH and metal ion species
(‘Faculty of Science and Technology, Keio University, *Wamiles Holistic Beauty Research
Center) OTomohiro Uno,' Tomoya Kojima,' Ayumi Okayama, Toshifumi Shiroya,> Kouichi
Asakura,' Taisuke Banno'

The technology that creates artificial tissues by assembling many artificial cells triggered by
slight environmental changes is expected to contribute to the development of injectable
materials and regenerative medical materials. We have previously reported that liposome-type
artificial tissues were formed by salt bridges consisting of ionic and hydrogen bonds under
specific conditions when fatty acids or aliphatic amines were added to liposomes. Here, the
effect of divalent carboxylic acid derivatives with a thioalkyl group on the formation of
artificial tissues was investigated depending on pH and metal ion species. We observed that the
tissues formed under a pH range from 5.6 to 8.2. It was also found that the liposome-type
artificial tissue at pH 8.2 was stable to metal ion species, Ca*", Mg®* or Fe**, with no destruction.
Keywords : Liposome,; Prototissue; pH; Metal lon; Intermolecular Interaction

REEO DT R K0 N TS ZE w58 £ - 7o N Lk & BT 2 Bt
X, A Y= 7 T AMERCHAEERAMEIOBRRBICEIR T 2 L Hiff &S5, Fx
X NETIC, BIEED HVITIENIET 2 v 28T )V RY — Lk ZIRAaT5 &
BEEDRMTA A UFES EKRBREAEZADEEBICID VAR Y — LB TN
FERT 52 L adlE Lz, AR TIE, 7 VBICT AT VR HAE A LTz A
VR (SF) E~FHT o7 I (HA) % POPC o725 UR Y — AR S
L.pH B X O&EA A4 U FEIC L5 AN TR O RIZ DWW TRET 21T 2 T2, € ORGSR,
5.6~8.2 @ pH M THMSIEK TS Z E 2 RH L=, WIho pH &M TH SF 245
LRI NVOB—FENMNITA, HAZEDLOLDITIETH-72Z b, i OMICE)
HERBIZ X DDA "B iz, £7-, pH82IZBIT D U AR v — LM THHR
%, Ca¥', M@ b LT FPZIRM L CHRET 5 2 &3l &A1 A U HMicxt L
TRETHDHZ ENBIERINT,

pH44 pH5.6 pH 8.2 w/o FeCl, w/ FeCl,

,C1gH37

1) T. Kojima, Y. Noguchi, K. Terasaka, K. Asakura, T. Banno, Small 2024, 20, 2311255.
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Foam Characteristics in Mixed Aqueous Solutions of Sodium Dodecyl Sulfate and
Polyethylene Glycol (Faculty of Engineering, Tokyo University of Science) O Yusei Saito,
Yukishige Kondo, Shiho Yada

Foam in surfactants and polymer mixtures is used in personal care products such as facial
cleansers and shampoos. Foam properties, formed by sodium dodecyl sulfate and polyethylene
glycol mixtures, were investigated. In examining foam characteristics, the effects of average
molecular weight of PEG and PEG concentration were evaluated. Foam stability was
investigated by evaluating foam height in mixtures of SDS and PEG using a dynamic foam
analyzer. Foam stability was higher in the mixture of PEG 600, 4000, and 20000 than in the
SDS alone system. On the other hand, when PEG200000 was mixed in the system, the foam
stability was lower than that of SDS alone.

Keywords : Sodium Dodecyl Sulfate; Polyethylene Glycol;, Mixture System; Surface Tension,
Foam Characteristics

SETEMEA] & & o OREA RIS R DO 5 %fﬁﬁéhfk@d%
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AHReE D T OB, gL ORBRRIIWEE RSN S, & 2 TAFET
B ﬁ%%&?*ﬁyﬁﬁﬁiﬁf%éF?V»%@T%J?A(&B)&f)l%
L7 Y a—/ (PEG) DIRGRIZEHIT H1aIkFEL PEG O 5 1 EOIRE 228
Z_Tn}ﬁ’\f_o

7 +— L7 F 7 A FHIE L Y SDS (10 mmol dm3) / PEG (1.0, 0.10, 0.010 w/v%)
RBASRIZEBIT D1IKD @ & ORIFELZ RO Tz, PEG ON-¥)5r 18 M, 1% 600, 4000,
20000, 2000000 g mol ™" & L7z, SDS/PEG (10 mmol dm™>/0.010 w/v%) {R&RIZI T
DR D & & & R O BAfR % Fig. 1 127”7, SDS 100

/PEG (M, =600, 4000, 20000) IR DILIKE oo I

PEIX, SDS BUMRIZH~TH EL7z, —75, SDS w0l

/PEG (M, =2000000) JEEROIGIKRLEMEIZHM = -

%L AT R L7, %72, SDS/PEG (Mw=600) & '°f W
RO R ABRE  PEG IEORINC Atk £ F T
:MEW Lf:o PLEX Y, SDS/PEG (My=600) i “ 50t I Sos/pecsoo

ARITROICBIR /R < BN BIKRENE 2R 40 sos/recaon
TZEDBHLNERST, BHIZ, ZTHLHD AL 30 et

0 5 10 15 20 25 30
t/ min

ZALIZONWT, RERITHER EORR A

HE Tl s 2o Fig.1 Relationship between foam
1) J. Dey et al., RSC Adv. 2015, 5, 747441-74752., height and time for SDS / PEG

2) P. Dutta et al., Chem. Phys. Lett. 2002, 359, 15-21, ~ mixture.

© The Chemical Society of Japan - [PA]-1vn-28 -



[PA]-1vn-29 BAlLEa H1055FE2 (2025)

NFEEEREZFALEZEFFY FO—RTEIIEEDHEEL I
ILX—FEN D ETHiE

(BEPE AP RBeBE T 1 - PRV AP RAEMEREE 2) OACK 2 '+ APk B ' - 1hR ¥4
2R HAL 2

Constructing One-Dimensional Arrangement of Quantum Dots Using Molecular Assemblies
and Evaluation of Energy Transfer in the Arrangement ('Grad. Sch. of Sci. and Technol., *Sch.
of Bio. and Environ. Sci., Kwansei Gakuin Univ.) OMegumi Tomonaga', Naoki Kubo', Tetsuo
Yamaguchi?, Sadahiro Masuo?

Quantum dot (QD) aggregates can show novel photophysical properties derived from the
aggregated structures, such as long-range exciton diffusion. Previously, our research group
succeeded in observing energy transfer between QDs in one-dimensional (1D) arrangement of
QDs (Chol-QD) formed by using 1D aggregates of a cholesterol derivative (Chol, Fig. 1a) .
However, the energy transfer was evaluated in solution, in which their photoluminescence (PL)
behavior was averaged. In this work, we evaluated the PL behavior of isolated Chol-QD using
the single molecule spectroscopy technique. Transmission electron microscopic observation
revealed that the QDs arranged along the 1D aggregates of Chol (Fig. 1b). Furthermore, PL
decay curves revealed that isolated Chol-QD showed a shorter PL lifetime than that of dispersed
QDs, suggesting the energy transfer between QDs (Fig. 1¢).

Keywords : Quantum Dot; Self-Assembly; Molecular Assembly; Energy Transfer

L£ELZET Ny M QD) X, Bt +ORIERHLBUZR SR GMIEICHR LT 2
WAERE DI NI SN D, YRR T, = L AT 1 —/LikEK (Chol, Fig. 1a) D
—WILEA R EZFIH L, QD —RIckEFHEiE (Chol-QD) DAL, 35 LV QD W= >V

F—BEOBRNCKEHLIZD, Ll T DITRES CEEL I izt 8 %
I L7=b D Th D, £ TARIFSETIL, B ERIEZ VY, Chol-QD D —AEH
LUV TOFRIEEENZ OV TR L7, BB T IEMEssIc L v, QD O—&
JCELAIEIE DB A #ER8 L 72 (Fig. 1b), & 1T, Hi— Chol-QD D% i BRI X
V. QD M=/ —BENIEA L7z QD O¥3tFHMmoEEMLSEM S - (Fig.
lo) DT, ZDOFEMEHET 5,

—AQD
Chol-QD

Counts (a.u.)

0
Delay tlme (ns)

Fig. 1 (a) Molecular structure of Chol. (b) TEM image of Chol-QD. (c) PL decay curves of
QD (black line) and Chol-QD (red line).

1) M. Yamauchi, K. Nakatsukasa, N. Kubo, H. Yamada, S. Masuo, Angew. Chem. Int. Ed. 2024, 63, ¢202314329.
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Photoresponse of One-Dimensional Arrangement Structure of Quantum Dots by Azobenzene

Assemblies ('Grad. Sch. of Sci. and Technol., *Sch. of Bio. and Environ. Sci., Kwansei Gakuin
Univ.) OManato Kiriyama', Naoki Kubo!, Tetsuo Yamaguchi?, Sadahiro Masuo?

Quantum dots (QD) aggregates can show novel photophysical properties such as long-range
exciton diffusion which are not observed in sole QD. Previously, our research group reported
the construction of one-dimensional (1D) arrangement of QDs using template of self-
assembled organic molecules and the energy transfer among the arranged QDs V. However,
introduction of stimuli-responsive properties to the 1D QD arrangement structure has not been
demonstrated. In this study, an azobenzene derivative (Azo, Fig. 1a) with an adsorption site on
QDs and hydrogen bonding sites was synthesized as a template to achieve the stimuli-
responsivity. Transmission electron microscopy (TEM) images showed that the Azo formed 1D
assemblies in an apolar solvent (Fig. 1b). In addition, by mixing QD with the Azo assemblies
(Az0-QD), a 1D QD arrangement structure was successfully constructed (Fig. 1¢). Furthermore,
structural changes in the 1D QD arrangement structure by photoisomerization of Azo was
investigated.

Keywords : Quantum Dot, Molecular Assembly, Photoresponsivity, Azobenzene

H£ELIZET Ry QD) X, Bl +OREREHLHEZ: & QD HRTIIR & 720 btk
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THRA ORBSEM 279 QD —RTESIEE X, MR I TR, AR T,
QD ~DOWFETNLZ AT 2T VR UFHER (Azo, Fig. 1a) D—IRTTES IR Z #55 &
L. BN E R T QD —RICELSINGE DREEL 2 3 A 7o, RIS T S B 7
Azo £ 5K (Fig. 1b) & QD DIRAIZE VD . QD — Rtk sItEiE (Azo-QD, Fig. 1c) D
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Fig. 1 (a) Molecular structure of Azo. (b,c) TEM images of Azo assemblies (b) and Azo-QD (c).
1) M. Yamauchi, K. Nakatsukasa, N. Kubo, H. Yamada, S. Masuo, Angew. Chem. Int. Ed. 2024, 63,
€202314329.
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Solubilization Properties of Polyoxyethylene-Type Surfactant with Multi-Branched Chains
(‘Nara Women’s University, *National Institute of Technology, Suzuka College, *Nissan
Chemical Corporation) ORisa Kawai,' Yousuke Okuyama,2 Masashi Ohno,* Toshinari Koda,?
Tomokazu Yoshimura'

The solubilization behavior of polyoxyethylene (EO)-type surfactant with multi-branched
chains (bC7bC9EQ;55) using oleic acid, limonene, and trans-anethole as solubilizate was
investigated by using UV-vis, dynamic light scattering, small-angle X-ray scattering, and
NOESY. EO-type surfactants with two linear alkyl chains and one linear alkyl chain
(C3C3EO162, Ci63EO155) were also used as a comparison. The effects of the structure of
hydrophobic group of nonionic surfactants and the structure of the solubilizates on the
solubilization properties were investigated. bC;6CyoEQs s solubilized limonene in the micelle
core more efficiently than CgCsEQOj6, and Ci63EQO;5.5. The micelles of the bC;6CoEQO5 5 swelled
by the addition of solubilizate, and became larger than those of surfactant without solubilizate.
Keywords : Nonionic Surfactant; Polyoxyethylene; Multi-Branched Chain, Solubilization;
Small-Angle X-ray Scattering
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Energy dissipation from quartz oscillator to alkane fluid through self-assembled monolayer
(School of Engineering, University of Fukui) O Shunya Shimada, Daisuke Yoshida, Yukito
Tsuchihata, Toyoaki Hirata, Kenji Hisada

The molecular layer formed by additives in lubricating oil on metal surfaces improves
tribological properties. This study aims to elucidate the relationship between molecular layer
structure and interfacial slip at the interface between the molecular layer and the fluid, based on
the amount of kinetic energy dissipation from the solid to the liquid phase via the adsorbed
molecular layer. The frequency spectra of the complex admittance of quartz oscillators modified
with alkanethiol self-assembled monolayers (SAMs) were measured in n-hexadecane (C16), and
the dissipation of the kinetic energy of the quartz oscillators were evaluated. The dissipation factor
(D) exceeded the critical value for cases without energy dissipation (2 x10°)V. This suggests that
the kinetic energy of the quartz oscillator dissipated into the C16 phase through interactions
between the constituent molecules of the SAM and the fluid molecules. In the case of
hexadecanethiol (C16SH), energy dissipation was suppressed as the formation of the SAM
progressed. It was inferred that interfacial slippage becomes more likely when the SAM was in a
highly ordered condensed phase.

Keywords: Self-assembled Monolayer; Energy Dissipation; Quartz Oscillator;, Complex
Admittance; Interfacial Slip
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1) B.D. Vogt, E.K. Lin, W.I. Wu, C.C. White, J. Phys. Chem. B, 2004, 108, 12685-12690.
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Thiourea-induced phase transition from the lamellar gel to the interdigitated phases of
phospholipid bilayers. ( Tokyo University of Science) OAoi Miyazaki, Mafumi Hishida

Effects of thiourea, which is an analogue of urea, on phospholipid bilayers (DPPC) was
investigated. The lamellar repeat distance was decreased, and the phase transition temperature was
decreased by addition of thiourea, suggesting the exhibition of the phase transition from the
lamellar gel to the interdigitated gel phases.

Keywords :Phospholipid bilayers, Thiourea, interdigitated bilayer
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1) Shakhman, Y.; Shumilin, I.; Harries, D. J. Colloid Interface Sci. 2023, 629, 165-172.
2) Okayama, A.; Hoshino, T.; Wada, K.; Takahashi, H. Chem. Phys. Lipids 2024, 259,
105376
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Preparation and pH monitoring of Giant Unilamellar Vesicles based Multi-compartmentalized
Reaction System ('Graduate School of Engineering and Science, Shibaura Institute of
Technology) Kazunari Matsumura, O Satoshi Inui, Motoharu Ogata, Tatsuru Watanabe

Liposomes have been used as model systems as ‘synthetic cell” to achieve biological
functions. The preparation of artificial multicellular systems by using liposomes is an attractive
challenge but has not ever been achieved. The reason is because liposome membrane is so
fusogenic and fragile that it is difficult to prepare liposome aggregates that mimic intercellular
adhesion.

In this study, giant unilamellar vesicles (GUVs) were prepared by the emulsion phase
transfer method and they were assembled into PDMS microcells or honeycomb porous polymer
films by sedimentation. The microscopic study indicates the pH change in each compartment
of the aggregates corresponds to the ion permeability of membrane caused by the ionophore.
In the presentation, we will also discuss preparation and monitoring of a pH self-oscillation
system driven by enzymatic hydrolysis of peptides.

Keywords : Liposome; Self Assembly, Lipid Membrane; Multi-compartment; Multi-cellular
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T2 2 LR T TH D, A TIZILE T5um O
U a3 AN 10um D& N= T A
WEHE T 4NV 2% )R —L2OKFERE LTHY, VU
RY —LZEERTHEEBIT, VRY — LRI
L 7o ERI TR SR FEIR ARG L 72,

URY — AOF#E E U mimimiE a2l thpES
5 2L THRMINICERHEERY R Y —AGUV)ZH
ALTee £, 7733 P RA Y F &2 TGUY O fig. Confocal fluorescence
RIS A A BB 2R o2& 24 BRI D microscopy image of GUVs
GUV WD pH Zlb N FEiEMEO A T3S L TWAHD Z & 2% in honeycomb-porous film.
HOCBEMER B D B S 7z, GUV WEERUGIZFE S The GUV membrane was
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Surface chemical and infrared spectroscopic analysis of two-dimensional aggregation property
of partially fluorinated palmitic acids (' Grad. Sch. Sci. Tech., Gunma Univ., ’ICR, Kyoto Univ.,
SAIST, *GIAR, Gunma Univ., *GUCFW, Gunma Univ.) O Ryuto Watanabe', Taizo Mori?,

Nobutaka Shioyaz, Takeshi Hasegawaz, Sayaka Takahashi', Toshiyuki Takagi3, Hideki Amii',
Masashi Sonoyama'*?, Takafumi Shimoaka'

Two-dimensional (2D) aggregation property of partially fluorinated palmitic acids (Fn-PAs)
having perfluoroalkyl chains (C,F2:+1 ; n =4, 6, 8, 10) were investigated by surface chemical
methods and infrared spectroscopy. Fn-PAs with » = 8§ and 10 were spontaneously aggregated
in a 2D manner with a standing molecular orientation, which is similar to fluorinated myristic
acids (Fn-MAs), whose number of methylene groups is two fewer than PAs. On the other hand,
n =4 and 6 were found to be aggregated to form a closer packing than those of Fn-MAs.
Keywords : Langmuir monolayer, Langmuir-Blodgett monolayer, Surface pressure-surface area
isotherm measurement, Infrared reflection absorption spectroscopy, Stratified Dipole-Arrays
(SDA) model

FxixonEzT, VIVARAMMAKRRTZyFUalr (DMPC) OBUKEERIRT
=T NFaT NI Ry, CiFaner) EABALY VIBEHAHBEL, TNOHO 5T
FROREGEZ R TE 72D, ill, ReEEZE T R BUKEHEROR S LIROME 2L 2 %
BERKFTHDZ ERND0-> TE122, ZOMWEOEWITBUKEEE Y O —RTEAMED
EWVZERT D E AL, AFETIHREICRE LTS 7 vH#ELI Y AF U (Fu-
MA)) (2R, AF LR 2 DLWV F U (Fr-PA) O/KE EHS FIEIZ DN T,
R LR TR L0V EEIC L 0 T L, RGeS EEOE WA i LT,

F8-PA & F10-PA DOF [/ F-K EAESIEMBIL Fn-MA EHEOIREZ R L Y, R0k
THEAMETRTZ ENbhoTo, —J7, Re$ABOREE I M TIU F4-PA 1 LN F6-PA (1Y,
XU DI Fa-MA & [RIER, Kili BICHE7= Do 2R CH > 7203, Fa-MA IZIZR. 5 7en
RO NEZ Y, DTBEOEWIE~EEL LT, ATFLUEN2 2% W2 L T Fn-
PA T TGN ELTWD Z L ARIE ST, F4-PA & F6-PA OFEEEFE R O By
FHE% Langmuir-Blodgett 15 CE&EEMITHIZT L, RN WIE CHIE L7c A7 RLh
B, MHIEBIZ X D ReHD ZRICH 72 173y 2 7 Oa EREAT B4, RFIZ F6-PA 1
Re A3 LT ER LB bSO, ZIRCEAYED M EiX Fn-PA O 7 L%
WISy DOFARME S — R & & 2 T\ D,

1) K. Morita et al., Chem. Lett., 2019, 48, 1105-1108, 2) T. Yanagi et al., Biophys. Rev., 2019,
11, 395-398, 3) T. Hasegawa, Chem. Rec., 2017, 17, 903-917
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Electronic State of Water at the Interface of Self-Assembled Monolayers Using in-situ Soft X-
ray Spectroscopy (' Graduate School of Frontier Sciences, The University of Tokyo, *Innovative
Technology Laboratories, AGC Inc., *Institute for Solid State Physics, The University of Tokyo,
*National Institutes for Quantum Science and Technology, National Institute of Advanced
Industrial Science and Technology, °AIST-UTokyo Advanced Operando-Measurement
Technology Open Innovation Laboratory) O Yusuke Tomiyori,'* Hisao Kiuchi,'* Miho
Kitamura,* Daisuke Asakura,> Eiji Hosono,*® Yoshihisa Harada '3

Self-assembled monolayers (SAMs) are
nanostructured soft materials that can easily
impart various functions by bonding to a
substrate. In this study, we employed soft X-ray
spectroscopy to acquire a deeper understanding
of water adsorption behavior on SAMs with
different water repellency and chain structures.
We conducted soft X-ray emission spectroscopy
on those SAMs by using a setup developed by ~ Soft X-ray : SiN/SiC membrane
our research group that enables in-situ soft X-ray e P with SAMs
measurements under precise humidity control ~ Fig. 1. Schematic of experimental setup for
(Fig. 1). Based on the results of soft X-ray in-situ soft X-ray emission spectroscopy.
emission spectroscopy and molecular dynamics simulations, we discuss in detail the behavior
of water adsorption on molecular chains with different water repellency.

Keywords: Self-Assembled Monolayers, Water Repellency, Organic Fluorine Membrane, Soft
X-ray Emission Spectroscopy, Molecular Dynamics Simulation
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1%, YAFGE S L —F BT LTz in-situ TOH X B 6o 2 alRe &+ 5B D& v

N7 w7 (Fig. DEFIA LT, #AKEORLL D THEAT 20 FICE VRIS
SAMs ESRHEZx LT, MBI S 2R T TORRE O 1s PakhiE Ok X ##
IS EAT, MBI T 2 KO EIRREZ MNT LT, AL TIE, Ald
DRERICDTENF T I 2 b—2a v ROBONTEBREZMA T, 5 FHITHT 5K
DWW EFBOFEMZ WS T 5,

1) Love, J. C. et al., Chem. Rev., 2005, 105, 1103-1170.
2) Sidharam, P. P. et al., Langmuir, 2012, 28, 17690-17700.
3) Yamazoe, K. et al., Langmuir, 2017, 33, 3954-3959.
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CO; Capture and Conversion on Lysine Modified Surfaces (' National Institute of Technology,
Tokyo College, *National Institute for Materials Science, *Hokkaido University) OMomoka
Toriumi,' Hidenori Noguchi,>* Mikio Ito'-

Molecular modification of solid surfaces with self-assembled monolayers (SAM) has been provided
functional surfaces whose structure can be controlled at the molecular level. Recently, CO, capture
technology using natural basic amino acids has attracted attention because of its superiority over a
common amine-based CO, capture technology.” In this study, L-lysine (Lys), a basic amino acid, is
adsorbed on Au substrate surfaces via SAMs, and its CO; capture and conversion functions is examined.

Mixed SAMs composed of two thiol molecules, 11-amino-1-undecanethiol (AUDT) as a linker for
Lys and 1-octanethiol as a spacer, were prepared on the Au surfaces. Lys was introduced onto the Au
surfaces by forming a chemical bond between the amino group of AUDT and the carboxy group of Lys
by applying the peptide solid-phase synthesis method. The reaction products at the Lys / CO» solution
interface were observed in sifu by attenuated total reflection surface-enhanced infrared absorption
spectroscopy (ATR-SEIRAS).

The SEIRAS spectra showed an absorption peak at 1690 cm’!, indicating that CO, reacted with Lys
on the Au surface and was trapped as carbamate according to a). The carbamate formation reaction
reached equilibrium in 15 min, with an apparent formation rate constant of 2.5 x 107 s,

Keywords : Self-Assembled Monolayers, surface modification, CO; Capture, L-Lysine,
Attenuated Total Reflection Surface-Enhanced Infrared Absorption Spectroscopy
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“Cb\Zo D, RBFZECIE, SAM 20 L CTHERMT X VR Th D L-VU v (Lys)x Au %
EmIZER L, Au R ETO CO, RIS I OV HEEE O FEAN & 3 7 72

Au R EIC Lys DV o —E 725 11-7 2/ -1-U T I o F F—/L(AUDT) & A~
—V—HO 1427 2o FA—1o 2 FEE W TRA SAM ZER-L L7, X7'F R[E
FIARIEICE D, AUDT O7 2 /35 E Lys OOV RFVELZFEA S Au Fiim b2
Lys Z#38 A L7z, Lys (Effi Au/ CO2 ZKEEHR S O SO AR % 4 S5t 2 1 S R IR
I 45 Y 3E(ATR-SEIRAS)Z L V) in situ JIE L7=.

COy X Au i ED Lys EULGL, a)ll kW D" A— FaEARk L Chifi sz
2: 2% SEIRAS A7 kL 1690 cm™ @ C=0 fEIRENC L VB S E o7z, AN
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H\ R (/ | H  OH
a) CO, + 2 /NAH \< N;H
H H H R O

1) G. Hu, et al. Chin. J. Chem. Eng. 2010, 26, 2229.
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Structure Characterization of Alkyl Chains of Self-assembled
Monolayers Changing Orientation Depending on the Polarity at
Interfaces and Their Application to the Probe of the Polarity

(\National Institute of Technology, Tokyo College) Yuto Tashiro,' Nanaki Maruyama,! OMikio Ito!
Keywords: Self-assembled Monolayers, Molecular Structure, Polarity, Raman Spectroscopy

Self-assembled monolayers (SAMs) are two-dimensionally ordered structures made of
organic molecules with functional groups that bind specifically to solid surface atoms. The
structure of SAMs is affected by environment such as the polarity of the surrounding
medium and surface charge. Therefore, information on the structure of SAMs gives us
information on the environment around the SAMs. In our previous studies, n-alkanethiol
SAMs adsorbed on silver substrates were investigated by surface—enhanced Raman
scattering (SERS) in various solvents? and solvent vapors.? These studies revealed that the
ratio of two isomers in the C-C bond next to the S atom is correlated with the polarity of the
surrounding medium. This result indicates that SAM structure can be a probe of the polarity
of the medium. Based on the above findings, this study investigates whether the structure of
SAMs change with the moisture content of the solids in contact with them and whether
SAMs can be used as non-destructive sensors of the moisture content of solids.

A silver thin film was prepared on glass slides by magnetron sputtering. The silver
substrate was immersed in an ethanol solution of 1 mM 2-phenylethylmercaptan (PEM) for
2 h to prepare PEM SAM on the silver substrate. A 20 % Nafion (DE2020) dispersion
solution (FUJIFILM Wako Pure Chemical) was dropped onto the PEM SAM and dried in
air to form a 7.8 nm of Nafion film on the PEM SAM. SERS measurements of the PEM
SAM were performed in the Kretschmann Configuration under conditions of 0 to 100 %
relative humidity (RH).

In the Raman spectra of Nafion coated PEM SAM, a Raman signal assigned to the C-S
stretching vibration in the frans-configuration (vcs<) was observed at 700 cm™'. Figure

shows the intensity of the vcs« mode versus RH, 030 T o0tix+ 0.13%
showing that the intensity increases with increasing 025 R2=0.8638 o
RH. This result implies that the higher the RH, the ; 0.20
more hydrophilic Nafion becomes with more water z
molecules, thereby the more the alkyl chains in the — § 919 ¢
PEM SAM become structured by hydrophobic _§ 0.10 |
interactions. This result indicates that the SAM’s 8: 005 |
structure can be a probe of the polarity of the R4
0

medium in contact with them. o 20 40 60 80 100

RH / %
1) S. Otake et al., SCEJ 84th Annual Meeting, PC212, Figure Rerationship between the ves,
2019. peak intensity of the PEM SAM and
2) N. Maruyama et al., Japan Research Institute of relative humidity.

Material Technology Annual Meeting, 1B-14, 2023.

© The Chemical Society of Japan - [PA]-1vn-38 -



[PA]-1vn-39 BAlLEa H1055FE2 (2025)

MCM-41 A VARIZE T EH L AT H UREEEAERDERESF 1 F =
7R

(BoREE) Ok 1Bz, EH &I
Ring inversion dynamics of cyclohexane conformers confined in MCM-41 mesopore
(Faculty of Science, Department of Chemistry, The University of Osaka) OMasayoshi Takagi,
Takahiro Ueda

Ring inversion of cyclohexane is one of the important fundamental processes controlling the
structural isomers. Controlling of the processes provide new approach separating certain
structural isomers. Some studies have been directed at controlling the ring inversion, such as
pressure dependence and restriction of the molecular orientation using liquid crystals and so
on. On the other hand, spatial restriction in the nanometer-sized space are expected to result in
physical properties different from those in the bulk. In the present study, cyclohexane was
adsorbed on MCM-41, a kind of mesoporous material, to investigate the influence of the
confinement effect in mesopores on the ring inversion of cyclohexane. For an acetone-d6
solution of cyclohexane saturated in the mesopores, the rate of ring inversion were determined
from the temperature dependence of the 'H-magic angle sample spinning (MAS) NMR spectra.
As a result, it was found that the ring inversion became slower than for the bulk solution and
also gave a larger activation enthalpy and entropy. These results suggest that the confinement
effect of mesopores suppresses the ring inversion of cyclohexane.

Key words: Confinement effect; Physisorption,; Structural isomer, Ring inversion, MCM-41
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Ring inversion dynamics of six-membered alicyclic hydrocarbon conformers in the MCM-
41 mesopore. (1. Faculty of science, Department of Chemistry, The Univ. ersity of Osaka)
O Sota Ishigaki', Takahiro Ueda'

Ring inversion of six-membered alicyclic hydrocarbons is one of the fundamental processes
governing stereoisomer selectivity, for example in the E2 reaction, and its control is important
in the chemistry of structural isomers. In the past, attempts to control the ring inversion reaction
have included the application of pressure and changes in the viscosity of solvents. On the other
hand, the effect of confinement by nanometer-sized spaces leads to pseudo pressure and
pseudo-cooling effects, and is expected to produce unique structures and properties different
from those in the bulk. In this study, we attempted to control the ring inversion dynamics by
the confinement effect in mesopores by adsorbing six-membered alicyclic hydrocarbons on
MCM-41, a kind of mesoporous material. Variable temperature 'H-NMR spectra of
methylcyclohexane (1), cis-1,2-dimethylcyclohexane (2) and cyclohexene (3 ) in liquid state
(1 and 2 in neat, 3 in acetone-ds solution) and samples saturated with MCM-41. For the liquid,
the spectrum of compound 1 was varied above 60°C, whereas no clear temperature change was
observed in the same temperature range when adsorbed on MCM-41. This suggests that the
confinement effect on MCM-41 delayed the ring inversion of compound 1.

Keywords : Ring inversion ; MCM-41 ; Physisorption ; NMR ; Confinement effect
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T 5 FMEDO—2>TH Y | ZDOFUSHIHHIIREE BRI FIZB W TEHETH
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Fabrication and Characterization of Polymer Interfaces Carrying Catalysts for Regulating
polypeptide folding (' Graduate School of Engineering, Tokai University, > Graduate School of
Science and Technology, Tokai University, > Micro/Nano Technology Center, Tokai University,
* Graduate School of Science, Tokai University) O Sara Suzuki,! Hayato Yokose,>* Yuya
Nishizawa*, Kenta Arai,* Yosuke Okamura,'-

Selenide compounds act as catalysts for regulating disulfide cross-linking (folding) of
polypeptides”. Currently, the catalyst is conjugated on the surface of the resin. If the catalyst
can be conjugated to the inner surface of a plastic tube or microplate, it could be used as a
polypeptide folding kit. We have developed the fragmented nanosheets, which can be simply
coated to the various interfaces by dropping the dispersion?. In this study, we propose the
fragmented nanosheets composed of copolymers containing carboxy groups and evaluate their
function as catalyst carriers that can be easily used to coat the inner surface of the tubes etc.

Copolymers composed of styrene and methacrylic acid were synthesized by solution
polymerization. The copolymer solution was spin-coated and obtained in freestanding
nanosheet with a film thickness of 76.9 + 6.8 nm. When a fluorescent dye with an amino group
as a model catalyst was added to the nanosheet in the presence of the condensation agents, the
dye was indeed conjugated via the carboxy groups on the surface of the nanosheet. The detailed
results of fragmentation of the nanosheets and coating of inner surface will be released on the
105th CSJ Annual Meeting.

Keywords: Polymer interface; Catalyst bonding,; Surface modification
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1) Nishizawa Y. et al. New J. Chem. 2023, 47, 18537-18546. 2) Okamura Y. et al. Adv. Mater. 2013, 25,
545-551.
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Study of magnetism of porous silicon electrochemically doped with iron
(*Graduate School of Science and Engineering, Chiba University; >Graduate School of Science,
Chiba University) OYakuto Ozasa', Hirofumi Kanoh?

Porous silicon (P-Si) has a peculiar magnetic property derived from its fine pore structure
and dangling bonds on the surface, which is different from that of bulk silicon. In this study, in
order to investigate the effect of iron deposited on P-Si on the magnetism, samples were
prepared by varying the time of electrodeposition. The magnetization curves of the samples
show that P-Si(e) is ferromagnetic and that the magnetic susceptibility consistently increases
with the increase of the electrodeposition time, especially the rate of increase accelerates with
time. This behavior may be attributed to the fact that the interaction between P-Si and iron is
dominant when the electrodeposition time is short, whereas the interaction between iron and
P-Si is dominant when the electrodeposition time is long.

Keywords - Porous silicon; Magnetism, Iron; Solid Surfaces & Interfaces; Nanoparticle

R—Z XU a2 (P-Si) il A meLBE & &

EOK> 7Yy 7Ry FICERY 2RABHEE | —Piowo éﬁyf“w
BH, /g Ay RRABHEERT. B 2 _ggi;g;;gg; f’/’/
MRETIE, FHMELT Iy 7R TV LR S OB P
SRF 2T TPSi AHIYESBRIC, ZNENEH § | w0
B L UBRBMEN KR 5 L ERELTLD 2 y,
D, AHFR TlE. P-Si (CEH L= skn BEEIC 5 2 B s
LEBEAND 0, BEEE XD LTy [T .

ield (0e

7=k} P-Si(e) X)E{EEL L 7=,

Fig.1 I 5K TO® L EI#RZ 9, P-Si(e)ld L g
nHBEEZE R L, BEERITETREROEIMICHE
W—E L TEML, FICEMIRAET 212872 0EMEIMERT 28 %Rz,
D& D HBEEE, BEREFEIEWIEEICIE P-Si EHROBEERIXENTH D DI
XL, BTEEANRLS A2 EHKATOEEERANMER L G2 I EICERT S EEFZH
ns,

HHIFINDICMZ, XRD, XPSHIEZEDHERZ/RL, FMlLEREHEKT 5,

Fig. 1 5K TR

1) H. Sebata, H. Kanoh, 74th Divisional Meeting of Division of Colloid and Surface Chemistry, IH15
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Evaluation of optical properties of phthalocyanine metal-organic structure/nanogap plasmon
structure composite systems (College of Science and Technology, Nihon University) O Shuta
Seto, Kosuke Sugawa, Joe Otsuki

Recently, metal/insulator/metal (MIM) structures, in which two metal layers are stacked via
an insulator layer, have attracted considerable attention. It has been reported that the optical
properties of molecules incorporated in the insulator layer are significantly changed due to the
generation of significant strong electric fields in the nanogap space between the two metal
layers.! In this study, the metal-organic frameworks (MOFs) of phthalocyanine (SiPc) were
incorporated as photofunctional molecules into the insulator layer of the MIM structure using
the Layer-by-layer (LbL) method, and their optical properties were evaluated using some
spectroscopic measurements. It was confirmed that the fluorescence intensity was enhanced by
a factor of 38 and 142 for the MOFs prepared by spin-coating times of 3 and 10, respectively.
Keywords :Metal-organic frameworks, Localized surface plasmon resonance; Metal-insulator-
metal structure; Phthalocyanine
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[ k] 1) R. Haldar et al., Chem. Sci., 2020, 11, 7972.
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Characterization of Inorganic Nanoparticles Treated with Silane Coupling Agents by Dry
Milling (Nagaoka University of Technology) OYudai Nakamura, Yukiko Takahashi

Silane modification of inorganic nanoparticles was reported to be achieved by dry milling for
5 minutes. In this study, inorganic nanoparticles (SiO», TiO,, Al,O3) were treated with silanes
(DTMS, DTES, GPTMS, APTES, TAPMS) having different functional groups by dry milling.
The weight loss rates on milling time by TGA show that the modification rates depend on the
functional groups. Silane modification was confirmed by alkyl chain peak by FT-IR. The
contact angles of DTMS-modified SiO, and AlOs; nanoparticles were 87.54° and 153°,
respectively, and these values were related to the surface hydroxyl densities and silane
modification ratios. Adding P»Os during dry milling significantly increased the weight loss in
TGA compared to no addition. TEM and MALDITOF-MS showed the presence of polymers,
suggesting multilayer adsorption of silanes.

Keywords : Silane Coupling Agent, Dry Milling; Nanoparticle

Amrute 5%, HEEEDD 5 GHIOI Y T OB TEM S b2 T BT 5
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RATOWCEHI L7z, F72iziI U & VW POs MR ORI & 3R A 72,
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392 m?g™t) ZH Wi, ¥ 7 > & L T Dodecyltrimethoxysilane (DTMS) ,
Dodecyltriethoxysilane (DTES), 3-Glycidyloxypropyltrimethoxysilane (GPTMS), 3-
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NWEMER LIz, ¥ 7 AMEMKFIIKBIOT & i & D el L7z,
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k9% 400CU LD EERAD KD I Y > I RHEAF éfa:r LTw%, DTMS, GPTMS
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7, WETTD Y T U L AR T % 23R MIK S i) %@1&573 5, V7 AL
FIlED DTMS O &) 4 8.5 % & e~ DTES Ti% 6.7% &K F L7z, APTES (Z/7K
RN ERLT LAY A~ —%2 R LT 0
D, SOSHEMET L7z L& 27, FT-R 2642 T
DT AEMT KA TT LXK D E—
7 DBl S 7z, DTMS (EAi o U 1 O8efil 13
87.54 ° L7210, Fig. 1 O TEM GO X S 12 b
LT T WKLY £ T LTz, DTMS &
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valte ot D EEfl A OEVE TGA 2 HRD T
DTMS S PR 1 B LOK 3 il nm™2 (25D
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):'ODEEEJZ & Iﬂ% %ﬁﬁ;ﬂ L/f\_o P05 127 53 >t Fig.l Dependence of weight loss on milling time
F‘ﬂk ig U\;{‘J%?&‘ﬁ/\ O)fﬂ“ﬁ/\ ;"K{E@ L& % Z 6 and TEM image of DTMS modified silica

1) A. Amrute, et al, Chem. Mater. 2020, 32, 4699; 2) M. Brochier Salon, et al, Colloids and Surfaces A: Physicochem. Eng. Aspects. 2008, 312, 83;
3) S. Ito. Aluminum finishing society of Kinki. 1982, 97, 8.; 4). H. Tamura. Resource Process. 1991, 45, 4, 635.
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Plasmon-Induced Emission Enhancement of Photofunctional Molecules Immobilized on Clay
Nanosheets ('College of Science and Technology, Nihon University) OShoma Hatayama,'
Kosuke Sugawa,' Joe Otsuki!

Thermally-activated delayed fluorescence (TADF) molecules have attracted for light-
emitting diode applications due to their high luminescence yield. However, their development
has traditionally focused on molecular structure studies. In this study, we propose a novel
approach to enhance the reverse intersystem crossing (RISC) yield of TADF molecules using
localized heat generated through the plasmothermal effect of localized surface plasmon
resonance (LSPR). Simultaneously, the nonradiative deactivation rate suppressed by
immobilizing TADF molecules on clay nanosheets. We prepared substrates with
PdTMPyP/AgPRs or PATMPyP/SSA/AgPRs and measured their photoluminescence (Aex = 532
nm). As the excitation power increased, the fluorescence/phosphorescence ratio of
PdTMPyP/AgPRs decreased, whereas that of PATMPyP/SSA/AgPRs increased. For samples
immobilized on SSA, it is suggested that localized heat generated by AgPRs under higher
excitation power enhanced RISC.

Keywords : Thermally-activated delayed fluorescence; Localized Surface Plasmon Resonance;
Plasmothermal Effect; Clay Nanosheets; Palladium porphyrin
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[Z%& k] 1) M. Fedoruk et al., ACS Nano, 2013, 7, 7648.
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Formation and Characterization of Uniform Spherical Colloidal Clusters via Microfluidic
Devices (Faculty of Science and Technology, Tokyo University of Science, >Graduate School
of Engineering, Nagoya University) O Ryosuke Ohnuki,' Yukikazu Takeoka,> Yoshioka
Shinya'

Spherical colloidal clusters (Fig. (a)) can be easily fabricated by evaporating water-in-
oil (W/O) emulsions, where colloidal particles are dispersed within droplets. It has been
reported that spherical colloidal clusters form an icosahedral structure when the evaporation
rate is slow and the number of constituent particles is fewer than 10,000 [1-2]. However, among
the clusters we prepared, we discovered large icosahedral structures with more than 100,000
particles (Fig. (b)) [3-4].

In this study, we utilized a microfluidic device to produce spherical colloidal clusters
with uniform sizes. We then evaluated the structural distribution of clusters containing more
than 10,000 particles relative to the number of constituent particles. The findings of this
research are expected to provide insights into the (@)
formation mechanisms of spherical colloidal clusters. I Cp = _
Keywords : Colloidal Cluster; Structural Color, BRARAF 7525
Colloidal Crystal; Photonic Ball; Icosahedron
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% BRI A m A IE 2358 L S 7= ((b))[3-4],

TR T, A 7 afifkT A A& H
WTH =Y A DR am A F7 T2 Z—%AF
U, MERORL P50 1 TEEL B Y T A% — %%t
BT, AR T T & OREIEEIG 23T 5, A
HORRIFERK T A R TAZ =DM A T = - o
ADOFEBH L1252 EHES D, e s

TELL O TE Z A iR E & 2

1) J. Wang et al., Adv. Funct. Mater., 30, 1907730, (2020). 7 Z AKX —O SEM 4,
2) J. Wang et al., Nat. Commun., 9, 5259, (2018).

3) R. Ohnuki et al., ACS Appl. Nano Mater., 6, 1313713147, (2023).
4) R. Ohnuki et al., Part. Part. Syst. Charact., 39, 2100257, (2022).
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Fluorescence sensing using metal cation probe molecule monolayers prepared by the LB
method (' Graduate School of Science and Engineering, Kansai University, *Osaka Research
Institute of Industrial Science and Technology, *Osaka Kyoiku University, *Graduate School of
Natural Science and Engineering, Okayama University) OKoki Oishi,' Yuta Yamamoto,'
Yukiyasu Kashiwagi,” Koji Kubono,® Koichi Mitsudo,* Masafumi Yano,'

In general, fluorescent probes responsive to metal ions are used in trace analyses. In this study,
the fluorescence sensing of metal ions at the solid-liquid interface was investigated. 2,2":6',2"-
terpyridine or 2,6-bis(2-pyrazinyl)pyridine linked alkynylated triphenylamine derivatives were
designed and synthesized as fluorescent probes 1 or 2 for formation of the monolayers (Fig. 1).
The monolayers of 1 or 2 were successfully formed and transferred to a glass substrate using
the LB method. Then, a droplet of water containing metal ions was placed on the monolayers
and dried, irradiated with a UV lamp (365 nm). As a result, the colors of emission from
monolayers was changed or quenched depending on the types of metal ions (Fig. 2).
Keywords : Langmuir-Blodgett film; Fluorescence probe; Triphenylamine, Terpyridine
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