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Synthesis and characterization of Ni-Cu nanoclusters using hydrogen boride (HB) sheets
(!School of Science and Engineering, University of Tsukuba, *Graduate School of Pure and
Applied Sciences, University of Tsukuba, *National Institute for Materials Science,
‘Department of Materials Science, Institute of Pure and Applied Sciences, University of
Tsukuba) OMyu Kawase', Natsumi Noguchi?, Shraddha Gupta®, Shin-ich Ito*, Miwa Hikichi?,
Ryuki Tsuji*, Osamu Oki*, Ken Sakaushi®*, Takahiro Kondo*)

Hydrogen boride nano-sheet (HB) is a two-dimensional material composed by boron and
hydrogen with 1:1 atomic ratio". HB reduces specific metal ions, and the reduced metals are
supported on HB as nanoparticles with a highly dispersed state*®. The objective of this work
is to prepare the nanoclusters composed of Ni and Cu on HB by using Ni(Il) and Cu(Il)
acetylacetonate complexes. Based on the ultra-violet visible absorption spectroscopy (UV-Vis)
during synthesis, and analysis of the X-ray diffraction, the transmission electron microscopy
(TEM), and the energy dispersive X-ray spectroscopy (EDS) for the products (Fig. 1), we will
discuss the mechanism of the metal ions reduction followed by the formation of nanoparticles,
Keywords : Hydrogen boride nano-sheets (HB) ; Metal nanoparticles
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o Fig. 1 (a) TEM images and EDS
[1] H. Nishino, et al., J. Am. Chem. Soc. 2017, 139, mappings of (b) Ni and (c) Cu for the

13761. sample after mixing and drying Ni(II)
[2] S. Ito, et al., Chem. Lett. 2020, 789, 49. acetylacetonate with HB in acetonitrile

[3] N. Noguchi, et al., Molecules, 2022, 8261, 27.  and then mixing and drying with
Cu(II) acetylacetonate in acetonitrile.
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(Graduate of Science and Technology, Nihon University) O Keiichi Yamanaka, Kosuke
Sugawa, Joe Otsuki

Triplet—triplet annihilation-based upconversion (TTA-UC) is a promising approach to extend
the usable wavelength range of solar devices. However, the solidification of these systems
reduces the UC emission intensity. Our previous studies demonstrated that the strong local
electromagnetic fields generated by localized surface plasmon (LSP) resonance significantly
enhance the emission intensity. However, achieving this enhancement required high-cost
metallic nanostructures composed of Au and Ag. In this study, we aimed to enhance UC
emission using plasmonic nanostructures of low-cost aluminum (Al). We fabricated plasmonic
TTA-UC systems based on Al nanoprisms/insulator/mirror (Al-MIM) with sensitizer and
emitter molecules embedded in PMMA layers. These systems showed a 39-fold enhancement
in UC emission compared to the reference, due to the LSP resonance modes of Al

Keywords : Aluminum, localized surface plasmon resonance; Triplet-Triplet Annihilation Up
conversion,; metal-insulator-metal
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Wavelength/nm 1) S. Jin et al., ACS Photonics 2018, 5, 12,
Fig. 1 UC emission spectra. 5025-5037.
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(College of Science and Technology, Nihon University) OYuya Fujii, Kosuke Sugawa, Joe
Otsuki

Triplet-triplet annihilation-based upconversion (TTA-UC), a light wavelength conversion
technology, has attracted much attention in terms of its application to photovoltaic devices.
However, a significant energy loss associated with the intersystem crossing (ISC) of the
sensitizer leads to a narrowing of the anti-Stokes shift in the TTA-UC systems. The formation
of the triplet excitons without ISC (i.e., So-T; transition) will improve the anti-Stokes shifts. In
this study, plasmonic metal-insulator-metal structures (MIM), which is expected to exhibit
strong local electromagnetic fields, was used to realize TTA-UC at the excitation with the
wavelength corresponding to the So-T transition of Pt-porphyrin sensitizer. The upconverted
emission of the TTA-UC incorporated in MIM was significantly enhanced, compared with the
reference system (without MIM), suggesting that the enhancement can be derived from the
strong electromagnetic fields of MIM.

Keywords: Nano gap plasmon; Triplet-Triplet annihilation up conversion; Located surface
plasmon resonance; Metal-insulator-metal structure; Porphyrin
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[%% k] S. Duan et al., J. Am. Chem. Soc. 2019, 141, 0 |
400 420 440 460 480 500

35, 13795. Wavelength/nm

[3&E] AWFgTiX JISPS BHifrdy  (BkEkAImFZe (B4 Fig. 1 Upconverted emission

3F), 23K17961) OB %32 1F 7% DT, spectra (1 =635 nm)

© The Chemical Society of Japan - [C]C506-3am-03 -



[C]C506-3am-04 BALES H1055FE2 (2025)

CuKE LOFEL 4 ¥ —HEICHE S COLETTHEEM
EDA =X L

UEREET » INRBESEHER T ) ORI 28 1 - AR B8 2 Ak fIZE 2. KH 2 AK &
%2

Electrochemical CO; reduction using Cu can produce C,; products such as ethylene or

|

ethanol, however, there are still challenges in selectivity and energy efficiency. We recently
reported organic modification of electrodeposited CuzO via click chemistry, which resulted in
improvement in C,. products selectivity. Here we report further electrochemical analysis of
modified electrode, revealing that proton transport and mobility of CO intermediate are
facilitated by the organic layer on Cu, thereby improving the selectivity of the Cs; product.
Long-term deterioration of activity was also monitored, and the effect of the organic film on
the copper atom reconstruction will be also discussed.

Keywords : CO; reduction, Cuprous oxide, Organic modification, Proton transport, Durability
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Effect of Organic Modification on Cu,O Electrodes with Different Morphology ('Hiroshima

Univ., 2Grad. Sch. Adv. Sci. Eng., Hiroshima Univ.) ONoberi Matsumoto', Atsuki Isobe!,
Ayumu Sakamoto?, Kazuyuki Kubo?, Tsutomu Mizuta?, Shoko Kume?

Product selectivity is one of the major challenges in CO, electroreduction on Cu
electrocatalysts. We have developed a method of growing organic films on copper materials,
which can replicate various surface morphology. In this study, we applied the modification on
electrodeposited CuxO on copper electrodes and chemically prepared Cu,O nanocube crystals,
incorporating tertiary amine moiety in the organic film.

Modification of electrodeposited Cu,O on copper electrodes showed improved C, products
selectivity such as ethylene and ethanol while Cu,O nanocubes exhibited significantly larger
methane production upon modification. Durability tests on Cu,O nanocubes showed rapid
deactivation in ethylene production while methane production from modified nanocubes lasted
much longer. This effect will be discussed with the stabilization of labile surface copper by
modified film.

Keywords : COsreduction, Cuprous oxide, Organic modification, Morphology, Durability
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Suppressing the precipitation of poorly soluble drugs dissolved in zwitterion solutions
(Faculty of Biological Science and Technology, Institute of Science and Engineering,
Kanazawa University) o Ayame Matsumoto, Yuya Matsuda, Takeru Ishizaki, Kosuke Kuroda)

The evaluation of the activity of the drug is often dissolved in dimethyl sulfoxide (DMSO) and
diluted in the culture medium. However, due to the dilution, the precipitation of poorly soluble
drugs occurs. To suppress the precipitation, zwitterions can be good candidates due to their
unique interactions with drug compounds and their low cytotoxicity. In this study, we utilized
11 types of zwitterions to evaluate the precipitation of an poorly soluble drug (ezetimibe). Our
results demonstrated that some zwitterions significantly suppressed the precipitation of
ezetimibe. A correlation was observed between the ClogP values of zwitterions and their
suppression efficiency, suggesting that the hydrophobicity of zwitterions plays a key role in the
inhibition of precipitation.

Keywords : Zwitterion; Precipitation; Poorly soluble drug; lonic liquid
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1) J.Galvao et al., FASEB J. 2014, 3, 1317-1330 et ! zetimt

2) K. Kuroda et al., Commun. Chem., 2020, 3, 163
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Bone Differentiation Behavior of Mesenchymal Stem Cells on Films of Amino Acid-Derived

Vinyl Polymers (!Dept. of Molec. Chem. & Biochem., Doshisha University)
(OSayaka Morita,' Shin-nosuke Nishimura,' Tomoyuki Koga'

The differentiation behavior of cells is influenced by hydrophilicity and hydrophobicity of
material surfaces. Amino acids, which are building blocks of proteins, possess high
biocompatibility and show various hydrophobicities depending on their side chain structures,
making them useful for designing cell scaffold materials. In this study, six types of water-
insoluble amino acid-derived vinyl polymers with different hydrophobicities (PNAXMe (X =
A,HA, V,F, I, L)) were synthesized. Thin films prepared from these polymers exhibited smooth
surfaces in nanometer scale, and their wettability corresponded to the hydrophobicity of the
polymers. The adhesion and bone differentiation behavior of D1 cells on these polymer films
were investigated.

Keywords : Amino Acid-Derived Vinyl Polymers / Polymer Film / Cell Adhesion / Bone
Differentiation Behavior / Artificial Scaffold
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Fig. 1 Chemical structures of PNAXMes with different hydrophobicities.
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Effects of Solvents on Preparation of Calcium Phosphate Micropatterns on Solid Substrates
(Tokyo University of Science) OSatoshi Kuroiwa, Takuya Sagawa, Mineo Hashizume

Micropatterns are utilized to control the shape and distribution of cell-accumulated structures
in cell culture. Calcium phosphates (CaPs) including hydroxyapatite (HAp) are a bioactive
material and used as a component of various cell scaffolds. Although the fabrication CaP
micropatterns on solid substrates in aqueous solutions has been reported, effect of solvent
conditions has not been focused on. In this study, we investigated the preparation of CaP
micropatterns on solid substrates and the effect of solvents on their formation. Glass substrates
were hydrophobized with trimethoxy-n-octylsilane, followed by partial hydrophilization by
light irradiation through a photomask (aperture diameter: 1000 um). CaP micropatterns were
then prepared on the treated surfaces by the alternate soaking process using calcium and
phosphate source solutions. The sizes of the CaP micropatterns prepared in aqueous solution
systems were closed to the pore size of the photomask, and scanning electron microscopy
revealed that the micropatterns contained deposits with plate-like structures characteristic to
HAp. Preparation of the micropatterns in organic solvent systems will also be reported.

Keywords : Micropattern; Calcium phosphate; Solution process; Solvent effect
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Re-evaluation of alkanethiol SAM on gold by atomic-resolution AFM in liquid: effect of gold
surface preparation methods (' College of Science and Engineering, Kanazawa Univ, *Graduate
School of Natural Science and Technology, Kanazawa Univ, 3Nanomaterials Research Institute,
Kanazawa Univ, *WPI Nano Life Science Institute, Kanazawa Univ) O Mio Yamashita' ,
Ayumu Hanazono?, Masayuki Morimoto® , Hitoshi Asakawa'™

Self-assembled monolayers (SAMs) of alkanethiols on gold have a wide range of applications
in various materials, devices and model surfaces owing to the ease of preparing monolayers.
Molecular-scale structures of the alkanethiol SAMs with atomically flat Au(111) substrate
prepared with a vacuum deposition method has been well understood using STM and AFM
techniques. In contrast, molecular-scale structures of SAMs on sputtering gold substrate that
have inhomogeneous surfaces remain unclear. In this study, we aimed to re-evaluate the
molecular-scale SAM structures formed at gold surfaces with different morphologies by
atomic-resolution AFM in liquid. The results revealed that well-ordered structures of SAMs
were formed even at inhomogeneous surfaces by gold etching processes with alkanethiols.
Keywords : atomic force microscopy; self-assembled monolayer; sputtering method; vacuum
deposition method;

B-T VI o F A — )V H CAERRALIE (SAM) 1E, By TIEE2 BRI T 52 D
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Au(111) BT Lz SAM D45+ A /r — UG 1T ER R b o RV EARREE (STM) <25
T BESEE (APM) |2 & 0 BfE RS HEA TV D, — 5, ME T34 2 TR AW S
BHANRy B U TEPFORE —FHmTED L H 72 SAM BEENER STV D D)
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Ry B T ERREICEK Sz SAM f&EE2 B —0 A7 — )V CHMET 5 2 &
ZHME Lz, ZORER, R —RERETHLTA—NADFOTy F U 7HRITED
JRA- LoV O FR R AR S AL, Au(111) & RIERO A& A T difk S iz,

VA A SETAN

Fig. 1. Atomic-resolution AFM images (a) before and (b) after alkanethiol SAM formation.
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