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Synthesis of TiO,-Coated Silica Nanoparticles with Aqueous Dispersibility by Liquid Phase
Deposition and Immobilization of Near-Infrared Fluorescent Dyes ('Faculty of Systems
Engineering, Wakayama University, *Osaka Research Institute of Industrial Science and
Technology) OKirara Ishitobi,! Yoshio Nakahara,' Mitsuru Watanabe,? Toshiyuki Tamai?, Setsuko
Yajima'

Although the liquid phase deposition involving the generation of HF is reported as an effective
coating method for nanoparticles (NPs), solvent dispersibility of the resulting core-shell NPs has
been hardly discussed so far. In this study, TiOz-coated silica NPs with aqueous dispersibility were
synthesized by this liquid phase deposition method using about 50 nm of silica NPs as a starting
material. An overview of the synthesis is shown in Fig. 1. First, ammonium hexafluorotitanate was
added to an aqueous dispersion of silica NPs in the presence of NH3 as a scavenger of HF and they
were finely mixed at room temperature. After purification with centrifugation, water-soluble ligands
such as Tiron were chemically adsorbed on the newly-formed TiO, layer. The high aqueous
dispersibility of the obtained core-shell NPs was confirmed by dynamic light scattering. In addition,
as these NPs were strongly negative-charged, cationic near-infrared fluorescent dyes could be stably
immobilized on the NP surface.

Keywords : Silica Nanoparticle, Titanium Oxide; Aqueous Dispersibility; Liquid Phase Deposition;
Near-Infrared Fluorescent Dye
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Fig.1 Synthesis of TiO-coated silica NPs with aqueous dispersibility.
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Fabrication of Disc-Shaped Hollow Mesoporous Silica Dispersion and Their Characterization
for Improving Interfacial Adhesion Ability ('Graduate School of Engineering, Tokai University,
2 Graduate School of Science and Technology, Tokai University, *Micro/Nano Technology Center,
Tokai university) O Noriko Yokemura!, Hayato Yokose'?, Masashi Higuchi'3, Yosuke
Okamura'

Mesoporous silica is a porous material with pores ranging from 2 to 50 nm and is expected
to be used for various applications such as catalyst carriers and adsorbents?. Due to the large
contact surface area in geometry, disc-shaped particles improve interfacial adhesion ability
compared to spherical particles . In this study, we propose fabrication procedures of the disc-
shaped hollow mesoporous silica dispersion as porous materials with high interfacial adhesion
ability using polymer discs.

Disc-shaped polystyrene (PS) particles were prepared by seeded dispersion polymerization,
referring to a previous report¥. Silica-coated PS discs were prepared by adding
cetyltrimethylammonium bromide (CTAB) as a mesopore template, aqueous ammonia solution
as a basic catalyst and tetraethyl orthosilicate as a silica source in ethanol. The silica-coated PS
discs were calcined to remove the PS template and CTAB?. In fact, the obtained silica discs
possessed a hollow structure and retained the shape of the PS template by electron microscopic
observation. The detailed results of hollow mesoporous silica dispersion as porous materials
with high interfacial adhesion ability on the 105th CSJ Annual Meeting.

Keywords : Disc-shaped particles; Mesoporous silica particles;, Hollow silica particles; Seeded
dispersion polymerization
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1) AEwE fth, [ /2R RT w2 ], SCHEHTR, 2016, pp.70-71. 2) H. Zhang et al. ACS
Appl. Polym. Mater. 2020, 2, 3355-3364. 3) H. Minami et al. J. Jpn. Soc. Colour Mater. 2014, 87, 356-
360.4) W. Huang et al. J. Mater. Chem. A 2014, 2, 8839-8848.
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(College of Science and Technology, Nihon University) O Tamaki Amemiya, Kosuke Sugawa,
Joe Otsuki

Photothermal therapy (PTT) has recently garnered attention as a non-invasive approach to
cancer therapy. While Au nanoparticles exhibiting localized surface plasmon resonance (LSPR)
are widely recognized as effective photothermal converters, we explored the potential of Al as
a novel photothermal converter. Al metal is a low-cost material with an LSPR wavelength
tunable from deep ultraviolet to infrared region. Furthermore, its dielectric properties enable
higher LSPR excitation efficiency and more efficient photothermal conversion compared to Au
nanomaterials. In this study, we focused on developing symmetry-breaking structure Al
nanoshell structures (AIOSNPs) and investigated their photothermal conversion properties in
the second biological transparency window (1000-1300 nm), where enhanced therapeutic
efficacy is expected.

Keywords : Photothermal therapy;, Localized surface plasmon resonance; Biological
transparency window, Aluminum; Cancer therapy
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Plasmonic refractive index sensors based on ITO nanoparticles synthesized by laser ablation
(The Univ of Tokyo, Nippon Paint Co., Ltd. *) OHirotaka Ogawa,'? Seung Hyuk Lee,' Tetsu
Tatsuma'

Refractive index sensors based on localized surface plasmon resonance (LSPR) can be used
for solid surface characterization and chemical sensing.” The sensitivity of the refractive index
sensing is known to increase as the resonance wavelength red-shifts. Since tin-doped indium
oxide nanoparticles (ITO NPs), which are cost-effective and stable, exhibit LSPR in the near-
infrared region, ITO NPs are suitable for refractive index sensors. However, ITO NPs have
been synthesized in solutions in general,” and therefore ligands on their surfaces tend to inhibit
the sensing. In the present study, ligand-free ITO NPs were synthesized and simultaneously
deposited on a solid substrate by laser ablation,® and applied to refractive index sensing (Figure
1). Different types of ITO NPs were prepared under different conditions, and the refractive
index sensitivity and figure of merit (FOM) were studied for evaluating sensor performances.
Keywords: Localized surface plasmon resonance; Plasmonic sensor, ITO nanoparticle
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Figure 1. Preparation of ITO NPs and application to refractive index sensing.
1) Y. Xu, P. Bai, X. Zhou, Y. Akimov, C. E. Png, L.-K. Ang, W. Knoll, and L. Wu, 4dv. Opt. Mater.,2019,
7, 1801433.
2) M. Kanehara, H. Koike, T. Yoshinaga, and T. Teranishi, J. Am. Chem. Soc., 2009, 131, 17736.
3) S. H. Lee, M. Yin, and T. Tatsuma, Appl. Phys. Lett., in press.
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Optical Resonance Expression and Properties in C7 Fullerene Assembling Particles (College
of Science and Technology, Nihon University) OKoki Aida, Kosuke Sugawa, Joe Otsuki

As typified by surface plasmon resonance, the optical properties of materials are significantly
altered through interactions with nearby optical resonance materials, leading to the
development of high-performance optical devices."” On the other hand, we have concentrated
on the development of functional materials with inherent optical resonance properties, designed
to enable stronger interactions with light.? In this study, we developed particles consisting of
Cro fullerene assemblies that combine strong optical resonance capability (i.e., Mie resonance)
and optical functionality. In the extinction spectrum of colloidal C7 assembling particles (Fig.
1(a)), a prominent peak red-shifted with increasing average edge length. A plot of the maximum
wavelength of extinction versus the average edge length (Fig. 1(b)) confirmed a linear
relationship, in qualitative agreement with the particle size dependence of Mie resonance.?
Keywords : Cy fullerene; Self-assembly; Mie resonance; Surface plasmon resonance
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. . B . Fig. 1 (a) Extinction spectra of C79 assembling particle
LIS %\é Vo5, Fx solution and (b) the edge length dependence of extinction
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1) J. Schuller et al., Nature Mater, 2010, 9, 193. 2) K. Sugawa et al., ACS Appl. Energy Mater,
2019, 2, 6474. 3) C. Park et al., Angew. Chem. Int. Ed, 2010, 49, 9670.
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Preparation of 10,12-nonacosadiynoic acid nanocrystals for histamine detection

('Tokyo University of Agriculture and Technology, *Hiroshima University, JST PRESTO,
“Tohoku University, Hokkaido University, The University of Tokyo) O Yuriko Nambu,'
Sadafumi Nishihara,>* Tomoyuki Akutagawa,* Takayoshi Nakamura,>® Tsuyoshi Minami,®
Yoko Tatewaki'

Polydiacetylene (PDA) is a 7 -conjugated polymer with photochromic properties based on
physical stimuli such as UV light irradiation and/or heating, which can be often used for various
sensing applications. In this study, poly(10,12-nonacosazinic acid) (PNDA) nanocrystals were
employed for the detection of histamine and ammonia produced by food decomposition To
obtain PNDA nanocrystals, 10,12-nonacosaziinic acid (NDA) nanocrystals were prepared by
reprecipitation, followed by solid-phase polymerization through UV irradiation. SEM images
showed that nanocrystals formed rectangular crystals with a major axis of 400 nm and a minor
axis of 200 nm. Furthermore, the absorption at 650 nm originated from the polydiacetylene
main chain backbone increased in the case of NDA nanocrystals at the long-time UV irradiation
(at 254 nm for 30 min). As a chemical sensing application, histamine was added to a dispersed
solution of PNDA nanocrystals, resulting in color changes of nanocrystals from blue to red.
This color change suggested changes in the n-conjugation system of the polymer backbone
stemming from intermolecular interactions between the carboxylate PNDA and histamine.
Keywords:  Organic Nanocrystals;  Colorimetric Sensor; Histamine
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Controlling structural color of graphene oxide nanosheets by tuning the ionic environment
(‘Faculty of Textile Science and Technology, Shinshu University, *RIIS, Okayama University)
ORyota Oyama,' Daisuke Ogawa,' Yuta Nishina,” Koki Sano'

Graphene oxide (GO) nanosheets are two-dimensional nanocarbon materials obtained by
oxidizing and exfoliating graphite. Due to their excellent properties, GO nanosheets are
expected to find various applications. Recently, we found that excess ions in an aqueous
dispersion of GO nanosheets can be readily removed by adding ion-exchange resin,
maximizing the electrostatic repulsion between the nanosheets. This process increases the
distance between GO nanosheets, leading to the emergence of a vivid structural color. In this
study, we aim to precisely and reversibly control the structural color of the GO dispersion by
tuning the electrostatic repulsion through both ion addition and removal.

Keywords - Graphene Oxide; Nanosheet,; Self-assembly, Structural Color; Photonic Crystal
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1] N. Morimoto, Y. Nishina et. al. Chem. Mater. 2017, 29, 2150-2156.

2] S. Kondo, T. Nishimura, Y. Nishina, K. Sano, ACS Appl. Mater. Interfaces 2023, 15, 37837-37844.
3] D. Ogawa, T. Nishimura, Y. Nishina, K. Sano, Nanoscale 2024, 16, 7908-7915.
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[4] D. Ogawa, Y. Nishina, K. Sano, ChemPlusChem 2024, 89, €¢202400449.
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Effect of average sheet size and size distribution on structural color of titanate nanosheet
dispersion (! Graduate School of Advanced Science and Engineering, Waseda University, *
National Institute for Materials Science)OTakayuki Kikuchi,!? Yasuo Ebina,?
Nobuyuki Sakai,? Yoshiyuki Sugahara,' Renzhi Ma,!-> Takayoshi Sasaki?

Recently, it has been reported that when the ionic strength in a titanate nanosheet (Tios702)
suspension is substantially decreased, the nanosheets tend to align periodically at a huge
spacing, inducing structural coloration.! In addition, lateral sheet size is an important parameter
affecting the orientation and alignment of the nanosheets,> which may impact the dispersion
behavior and structure color of two-dimensional colloids. In this study, to clarify the influence
of lateral size, we compared the structural colors of titanate nanosheets with a different lateral
size distribution. To control the lateral size distribution, microfiltration was employed to
remove nanosheets of relatively smaller size from the suspension (Fig. 1). It was found that,
after the microfiltration, the suspension showed a decrease in reflection wavelength and
intersheet spacing with the same volume fraction of nanosheets (Fig. 2), suggesting the
formation of defects/voids in the ultralong periodic structure.

Keywords : Nanosheet,; Structural color, Microfiltration, Titanium oxide
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Conversion of nanosheets into nanotubes through ionic tuning and magnetic control of their
orientation (' Faculty of Textile Science and Technology, Shinshu University, *MANA, NIMS)
(OKobhei Yagi,' Yasuo Ebina,” Takayoshi Sasaki,” Koki Sano'

Nanosheets can be transformed into one-dimensional nanotubes through a rolling up process.
The resultant nanotubes exhibit characteristics derived from both the properties of the two-
dimensional nature of the original nanosheets and the one-dimensional nature of the nanotubes,
making them promising for various applications. In this study, we aim to convert inorganic
nanosheets with different magnetic responsiveness into nanotubes by controlling the ionic
environment and to systematically investigate their magnetic behaviors.

Keywords - Nanosheet;, Nanotube, Self-assembly; Magnetic orientation
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Induced circular and linear dichroism of achiral cationic dye molecule adsorbed on cellulose
nanofiber (R® Institute for Newly-Emerging Science Design, Osaka University) OHitoshi
Watarai

Polarization spectroscopic measurements are thought to be useful for investigating the
surface chiral reactivity of cellulose nanofibers (CNF). When achiral and positively charged
dye molecules such as thioflavin T (ThT) and toluidine blue O (TBO) were adsorbed on the
surface of TEMO oxidized CNF, the generation of the circular dichroism (CD) of the dyes
were observed as well as the blue shift of the absorption spectra. The CD intensity was
proportional to the concentration of the bound dye molecules. Therefore, it could be used to
titrate the surface carboxylate groups. The adsorption reaction was analyzed by using
Langmuir isotherm. The shape of CD spectra showed the positive exciton coupling,
suggesting the effect of the right-handed twisted structure of the single fiber. Furthermore, it
was discovered that a sweeping of the aqueous suspension of the dye-adsorbed CNF by a Cu
wire in a 1 mm optical cell induced the positive and negative linear dichroism (LD) spectra of
the dye molecules, depending on the vertical and horizontal sweeping directions, respectively.
This sweeping treatment did not affect the CD spectra. From these results, it was concluded
that the induced CD spectra were generated by the individual interaction between the dye and
cellulose fiber, and the angle, 0, between the transition moment of the dye and the long axis
of the fiber is 45° <6 <90°.

Keywords . Cellulose Nanofiber; Circular Dichroism; Linear Dichroism; Thioflavin T;
Toluidine Blue O
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Stability of lipid membranes of Hemoglobin-vesicles (Hb-V) dispersions over long-term
storage periods ('Nara Medical University, *Shimadzu Techno-Research, Inc.) O Tomoko
Kure,' Ryosuke Ochiai,2 Hiromi Sakai'

Hemoglobin-vesicles (Hb-V) are artificial oxygen carriers that encapsulate purified and
concentrated Hb in liposomes. Hb-V contain no blood types or infection sources, so it is
expected to be used as a blood substitute that can be stored for long-term. Encapsulated Hb
(deoxy-Hb, Fe”") is stable for 2 years under N,. On the other hand, the lipid components raise
concerns about hydrolysis because Hb-V is dispersed in saline. In this study, we investigated
the influences of long-term storage on the lipid components of Hb-V using HPLC and LC- MS
analyses. As a result, the main degradation products were estimated to be lyso-PC and palmitic
acid, which hydrolyzed at the ester bond of DPPC. However, lipid degradation was maintained
at a low-level due to the buffer effect of Hb and anaerobic conditions.

Keywords : Artificial Red Blood Cells; Oxygen Carriers; Lipid Membranes; Long-term
Storage,; Liposomes
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1) Stability of Liposomal Membrane of Hemoglobin-Vesicles (Artificial Red Cells) for Over
Years of Storage Evaluated Using Liquid Chromatography-Mass Spectrometry. T. Kure, R.
Ochiai, H. Sakai. Langmuir, 2024, 40(23), 12264.
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Fabrication of Biodegradable Microspheres for Containing Crustacean Peptide Hormone and
Their Characterizations (! Graduate School of Engineering, Tokai University, *Graduate School
of Science and Technology. Tokai University, *Micro/Nano Technology Center, Tokai University,
4School of Engineering, Tokai University, *Faculty of Science, Kanagawa University, °Libeal
Arts Center, Teikyo University) O Sadako Fukuda,' Rintaro Suwa,' Hayato Yokose,>* Toru
Kutami,* Hana Saito,* Tsuyoshi Ohira,’ Hidekazu Katayama,® Yosuke Okamura'*

Decapod crustaceans such as shrimps and crabs undergo sexual differentiation into males in
the presence of androgenic gland hormone (AGH). However, changing the sex to male requires
large amounts of AGH, due to its rapid metabolism and degradation. In this study, we propose
a fabrication procedure of biodegradable polymeric microspheres encapsulating peptide
hormones via a Water-in-Oil-in-Water (W/O/W) emulsification process. Poly (D,L-lactic-acid)
(PLA) and Sunsoft No.818H as a surfactant were dissolved in dichloromethane and stirred with
an aqueous solution of insulin as a model peptide to form a W/O emulsion using a homogenizer.
W/O/W emulsion was next carried out with Shirasu Porous Glass (SPG) membrane
emulsification system to prepare PLA microspheres?. The encapsulation efficiency of the
insulin into the microspheres was calculated to be more than 90%. Thus, we succeeded in
preparing Insulin-encapsulated PLA microspheres.

Keywords: Biodegradable Microspheres; W/O/W Emulsification; Crustacean Peptide
Hormone
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