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Effect of Pluronics on the fabrication of organic nanoparticle by laser fragmentation in water
(!Graduate School of Science and Engineering, Ehime University) O Ryosuke Nabeya,!
Rikuto Uchida,' Yukihide Ishibashi,' Tsuyoshi Asahi'

Among of organic nanoparticle preparation methods, laser fragmentation in water has some
advantages because sample microcrystalline powder suspended in water can be converted
directly to nanocolloids without using any organic solvent. In bio-applications, moreover, the
nanoparticles are required to have high dispersion stability in a culture medium and in vivo.
Herein, we will report nanoparticle colloids preparations of porphyrins by nanosecond laser
fragmentation in aqueous solutions of Pluronics, which are amphiphilic triblock copolymers of
polyethylene oxide and polypropylene oxide and they have been widely used in the researches
of drag derivative system and photodynamic therapy.

Keywords : Laser fragmentation in liquid; Pluronic surfactant; Bio-applications
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Figure 2. Schematic illustration of nanoparticle colloid formation with Pluronics

1) T. Asahi, T. Sugiyama, H. Masuhara, Acc. Chem. Res. 41 (2008) 1790-1798.
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Development of Polydiacetylene/ZnO Nanocomposites for
Electrochromic Application

(Utsunomiya University) O Ahmed Rasel, Yuna Kim, Ken-ichi [imura
Keywords: Polydiacetylene, PDA/ZnO nanocomposites, Chromatic material, ZnO nanorods,
hydrothermal process

Polydiacetylene (PDA) is a well-known chromatic material which can change color by the
conformation transition in response to various environmental stimuli. However, it is difficult
to induce conformation changes of pure PDA under electric fields. Herein, we introduced ZnO
nanorods as a nano-template which can provide efficient channels for electric current as well
as large active surface area for PDA. The ZnO nanorod arrays were synthesized by using spin
coat method to prepare a seed layer on a well-cleaned Indium doped Tin oxide (ITO) glass
substrate and subsequently a hydrothermal process was employed to encourage the
perpendicular growth of ZnO nanorods. The surface morphology and roughness of the films
were examined using atomic force microscopy. X-ray diffraction (XRD) structural analysis
revealed a preferential c-axis (002) orientated growth and images from scanning electron
microscopy (SEM) showed uniformly dispersed hexagonal ZnO nanorods with an average
diameter of ~ 42nm. After adsorption of 10,12-pentacosadiynoic acid onto the surface of ZnO
nanorods, successful PDA formation was confirmed after photopolymerization exhibiting
diameter increase of the composited nanorods to ~ 58nm. When the electric potential was
applied, blue to red chromogenic response of PDA/ZnO nanocomposite was observed at low
electrical potentials. Abrupt change of absorption was detected in (PDA)/ZnO nanocomposite
system. The Amax value initially detected at 646 nm shifted to about 550 nm, corresponding to

the color transition from blue to red.
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Synthesis of Lead Telluride-based Thermoelectric semiconductor by Chemical Precipitation
Method ('Graduate School of Frontiers of Innovative Research in Science and Technology
(FIRST), Konan University, ‘Department of Nanobiochemistry, Frontiers of Innovative
Research in Science and Technology (FIRST), Konan University) O Satoru Idemoto', Ryosuke
Fujiwara', Yohei Takashima?, Takaaki Tsuruoka?, Kensuke Akamatsu?

The nano-structuring of thermoelectric materials have been attempted for several materials
through melting and mechanical processes, which could reduce lattice thermal conductivity. In
previous work, we have been succeeded in synthesizing typical thermoelectric material
nanocrystals of  chalcogenide such as bismuth telluride (Bi.Tes) by using chemical
precipitation method based on charge compensation of ions. To improve the thermoelectric
performance of chalcogenide materials, doping of other species is usually needed. In this study,
Ago.0sPbooSboosTe, known as n-type thermoelectric materials, were synthesized by using a
chemical precipitation method.

By mixing a solution containing cationic metal ions and anionic metal ions, spherical
nanocrystals with diameter of ca. 10 nm could be obtained. Composition of the nanocrystals
(Ago.0sPbooSboosTe) was in good agreement with the initial concentration of ions in the
synthetic solution, due to the stoichiometric charge compensation reaction of metal ions. From
XRD measurement, diffraction peak of PbTe single phase was detected for sintered pellet,
which indicated that high purity Ago.osPbo.oSboosTe nanocrystals could be prepared.

Keywords : Thermoelectric materials; Lead Telluride; Lead Antimony Silver Telluride
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Cleaning of Oil Stain Attached in/on Textile Using Bubble Water (' Graduate School of Science

and Technology, Shinshu University, *Faculty of Engineering, Shinshu University, 3Kao
Corporation) OTomoya Nakamura,' Takanori Kotera, >* Toshio Sakai'-?

We examined the cleaning of oil stain in/on attached textile (cotton and polyester) using
bubble water (carbonated water and carbon dioxide microbubble water) to develop the cleaning
technology of oil stain in/on textile in the absence of any surfactants. We found that the cleaning
of oil stain in/on attached textile was prevented by stacking of bubbles in textile, while the
cleaning of oil stain in/on attached textile was enhanced by passing of bubbles through textile.
Keywords : Cleaning; Textile; Oil stain, Bubble; Carbon dioxide
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Development of Graft Polymer that Stabilizes Liquid-Liquid Phase Separation and Sensitive
Detection of Biomolecules (' Graduate School of Engineering, Tokyo University of Agriculture
and Technology, *KISTEC) oHiguchi Genki,' Uchida Noriyuki,' Takahiro Muraoka'

Micrometer-scale aqueous two-phase system (ATPS) droplets produced by stirring a mixed
aqueous solution of polyethylene glycol (PEG) and dextran, typical ATPS, have been paid
particular attention because of its unique feature that biomolecules can move freely across the
interface. However, applications of the ATPS droplets have been limited since the droplets
undergo spontaneous fusion due to the instability of the interface, leading to macroscopic phase
separation. In this study, we designed a water-soluble graft polymer that interacts effectively
with PEG/dextran-based ATPS to suppress the droplet fusion. The Ilocalization of
biomacromolecules such as nucleic acids in ATPS could be controlled by changing the
composition of PEG/dextran system containing the graft polymer. Furthermore, we
successfully demonstrated sensitive detection of biomacromolecules by using multi-step

enrichment using ATPS with the graft polymer.

Keywords : Liquid-Liquid Phase Separation,; Aqueous Two-Phase System; Graft Polymer
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Consideration of particle dispersion state and thermal conductivity of thermal greases
(‘Sumitomo Metal Mining Co., Ltd.) OTakahiro Ogawa,' Takahiro Ueda,'

The relationship between the thermal conductivity, which indicates the heat
dissipation performance of thermal interface materials, and the filler filling ratio has
been explained by theoretical formulas, but it is known that the deviation from
experimental values increases as the filler filling ratio increases. In this paper, we
report on the results of our study about the relationship between particle dispersion
state and thermal conductivity of thermal greases with different dispersion conditions.
Keywords : thermal grease; particle dispersion; thermal conductivity
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1) Y. Agari, ef al., Thermal Conductivity of a polymer composite, J. Appl. Polym. Soc, 49, 1625 (1993).
2) LL. Ngo, et al., A novel correlation for predicting their thermal conductivity of heterogeneous nanofiller polymer
composites under effects of thermal contact resistance, Int. J. Heat Mass Transf., 106, 539 (2017)..
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Basic Properties of Elastic Crystals Formed From Stilbene Compounds Having a

Polyoxyethylene Chain as a Linker (Tokyo University of Science) (OMasaki Ooba, Taiki
Fukuda, Kazuki Yamada, Shiho Yada, Yukishige Kondo

Stilbene is known to photoisomerize by irradiation with ultraviolet (UV) light of a specific
wavelength. However, most photoisomerization reactions of stilbene and their derivatives have
been carried out in the liquid phase, and there are very few reports of photoisomerization in the
solid phase. Crystals of DC-stilbene(EO)s, in which a polyoxyethylene chain is introduced as
a linker, are glossy and elastic. In this study, this compound has been synthesized and crystal
films have been prepared by the suction filtration method. When the crystal films are irradiated
with ultraviolet light at 330 nm or 300—400 nm, changes in color and luster are observed on the
surface of the irradiated area, and the shape of the crystal itself is also changed. Measurement
of the diffraction pattern using a powder X-ray diffractometer suggests that the crystal structure
changed in the area irradiated with UV light. The results of absorbance measurements suggest
that the UV irradiation-induced phenomena are due to photoisomerization of DC-stilbene(EO)4
from the trans to the cis form.

Keywords ; Stilbene; Elastic crystal; Photoresponse; Photoisomerization
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