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Development of a-Substituted Nickel Phthalocyanine Precursors as PAI Contrast Agents
(Graduate School of Engineering, Kyoto University) O Taichi Sawamura, Kohei Nogita,
Yusuke Kataoka, Huiying Mu, Koji Miki, Kouichi Ohe

We reported that the 5,19-dialkoxylated nickel phthalocyanine derivatives (oxNiPc) are
converted into nickel phthalocyanine (NiPc) by glutathione (GSH), which is overexpressed in
cancer cells. The resulting NiPc forms aggregates and generates a strong photoacoustic (PA)
signal, which is applicable to a turn-on type PA imaging.! However, due to the aggregation of
NiPc, its absorption wavelength shifts to 606 nm, making it less suitable for near-infrared PA
imaging. In this study, we have developed oxNiPc derivative bearing phenylthio groups at an
a-position (oxNiPc-aSPh, Figure la). Reductive conversion of oxNiPc-aSPh to the
corresponding NiPc, which exhibits near-infrared absorption, smoothly proceeded upon
treatment with GSH in water (Figure 1b).

Keywords : phthalocyanine; photoacoustic; glutathione, near-infrared dyes
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Figure 1. (a) Reductive conversion of oxNiPc-aSPh to the corresponding NiPc. (b) Time-dependent UV-vis
absorption changes of 0xNiPc-aSPh (100 uM) treated with GSH (5 mM) in water at room temperature.

1) Nogita, K.; Sugahara, T.; Miki, K.; Mu, H.; Kobayashi, M.; Harada, H.; Ohe, K. Chem. Commun. 2024, 60, 1472—1475.
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Development of Surface Modification Techniques for Nano Quantum Sensors Targeting
Specific Delivery to Cell Membranes (" Institute for Quantum Life Science, National Institutes
for Quantum Science and Technology (OST), *Otsuka Electronics Co., Ltd., >Chiba University,
*Institutes of Innovation for Future Society, Nagoya University) oYasuyuki Ueda', Taisuke

Shimada', Shimon Matsumoto’, Juneseok Yang”, Taisei Okuda’, Daisuke Fujikural'j, Hiroshi
Yukawa">*

Keywords : Nano Quantum Sensors, Cell membrane delivery

The cell membrane is essential for material exchange and signal transduction, playing a vital
role in sustaining biological activity. Real-time observation of its functions is a key focus in
medicine and pharmacology. However, existing fluorescent probes face challenges such as poor
membrane selectivity and limited fluorescence stability. Our lab explores fluorescent
nanodiamonds (FND) as nano-sensors due to their excellent photostability and biocompatibility,
aiming to measure nanoscale temperature and pH in real time. In this study, we chemically
modified FNDs for specific adhesion to the cell membrane, yielding interesting results, which
are reported here.
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[1] Yukawa, H., et al. Nanoscale Adv., 2020, 2, 1859.
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Development of porphyrin-conjugated Ormosil nanoparticles with dispersion stability under
physiological conditions ('Department of Materials Science and Engineering, Science Tokyo,
2 School of Engineering, The University of Tokyo) OYu Sakaidani,! Hayato L Mizuno,!
Makoto Nakakido,? Kohei Tsumoto, 2 Toshiyuki Ikoma, ! Yasutaka Anraku!

Photodynamic therapy is a minimally invasive treatment that has attracted attention as a
treatment for pediatric brain tumors, but it has side effects due to photosensitivity. In this study,
organically modified silica nanoparticles (Ormosil NPs) composed of porphyrin (PP) and silica
were constructed to selectively deliver photosensitizers to the affected area.

The prepared nanoparticles composed of PP and silica (PP@SiNPs) showed high
dispersibility in water, but aggregation was observed in PBS. This is thought to be due to the
silanol groups on the particle surface, which were negatively charged and dispersed by
electrostatic repulsion in water, but in PBS, the surface charges were canceled by the cations
in the solution. On the other hand, PEGylated particles maintained high dispersibility even in
PBS. It is considered that with the PEGylated sample, the steric hindrance of the PEG chains
suppressed aggregation of particles, allowing them to disperse even in PBS. In this study,
surface modification of PP@SiNPs was conducted to suppress aggregation.

Keywords : Organically Modified Silica Nanoparticles; Drug Delivery System;
Photodynamic Therapy, Pediatric Brain Tumor
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[1] Kwiatkowski S, et al., Biomed. Pharmacother., 106, 1098-1107(2018).
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Antibacterial Action of Ag" Supported Woody Biomass ('College of Engineering, Chubu
University, >Graduate School of Engineering, Chubu University, 3Graduate School of
Bioscience and Biotechnology, Chubu University) O Masaki Tsujimoto,' Sumire Tanabe,’
Kosuke Sato,’ Shigeru Miyata,® Yuko Shikami,' Toshiyuki Miyauchi'

Many silver-based antibacterial agents adsorb Ag" onto cation exchangers, and their
characteristics vary depending on the carrier. In this study, cedar sawdust, a type of woody
biomass, was chemically modified to prepare it as a carrier for an antibacterial agent. Ag* was
adsorbed onto the carrier to develop an antibacterial agent with low environmental impact.
Surface analysis using EDS confirmed that 2.9% of Ag" was loaded onto the surface. The
maximum adsorption capacity, determined by the column method, was 49.3 mg g
Furthermore, in an antibacterial test against Escherichia coli, 50 mg of the material was
effective inhibited overnight culture, with an MIC of 49.3 ppb, demonstrating its antibacterial
activity.

Keywords : Woody Biomass, Cedar, Antibacterial agent, Silver ion, Escherichia coli
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Examination of electrochemical capacitors using polymer hydrogelator as a binder (' Graduate

School of Human Centered Engineering, Nara Women's University, *Faculty of Engineering,
Nara Women's University) OMai Hirukawa,' Yutaka Ohsedo?

b

Electric double-layer capacitors (EDLCs) are energy storage devices that charge and
discharge rapidly. Binders, one of the materials used in EDLCs, are usually liquid in the device
fabrication process. In this study, we prepared EDLCs using NaPPDT hydrogelator as a gel-
like binder. We evaluated their electrochemical properties compared with Nafion, a typical
polymeric liquid binder. The gel-like binder can uniformly disperse carbon materials powders
and is expected to be more advantageous for dispersion and adhesion than liquid binders. As a
result, EDLCs using a polymer hydrogel as a binder showed good charge-discharge behavior.
This result indicates that the polymer hydrogelator functions as a binder and is useful for
EDLCs.

Keywords : Carbon materials;, Composite hydrogel materials;, Molecular gel; Electric double-
layer capacitors
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Figure 1 Chemical structure of NaPPDT and schematic illustration of composite process of EDCLSs.

1) K. K. R. Reddygunta et al., RSC Adv., 2024, 14,12781.2) Y. Ohsedo et al., RSC Adv., 2015, 5, 82772-
82776. 3) Chie Nitta and Y. Ohsedo, Chem. Eur. J., 2024, 30(40), €202401469. 4) M. Hirukawa and Y.
Ohsedo, New J. Chem., 2024, 48, 14321-14326
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Creation of Low-Molecular-Weight Organogelator/Polymer Composite Materials ('Faculty of
Engineering, Nara Women’s University, “Faculty of Human Life and Environment, Nara
Women’s University) O Yutaka Ohsedo,! Chinatsu Takagi?

For the purpose of creating a new polymer composite material, a low-molecular-weight
organogelator (LMWG)/polymer composite material was created through a gelation process in
which the swelling (gelation) of the polymer material and the formation of self-assembled
crystals of LMWG in the polymer are simultaneously carried out. The results showed that the
mechanical properties of the composite materials were enhanced by the presence of sheet-like
crystalline fillers composed of LMWGs.

Keywords : Low-molecular-weight organogelators, Polymer composite materials; Gelation;
Filler materials
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Scheme 1. Schematic illustration of Low-Molecular-Weight Organogelator/Polymer Composite Materials.
1) (a) Y. Ohsedo, H. Watanabe, M. Oono, A. Tanaka, Chem. Lett., 2013, 42, 363; (b) Y. Ohsedo, Gels, 2023, 9,

717.
2) C. Takagi, Y. Ohsedo, Gels, 2024, 10(5), 298.
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