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Basic study on radiation-induced phosphors and optical waveguide for biomedical engineering
applications
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Skin perspiration measurement using proximity capacitance image sensor
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On the optical phenomena of vibrating tissues in aquatic living organism
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Development of self-adhesive titanium devices for biological soft tissues
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Development of in vitre model to elucidate the mechanism of cancer development by sound
wave stimulation
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Design of Superconducting Photon Detector
for Fluorescence Time Correlation Spectroscopy System
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Performance and penetration loss evaluation of mmWave radar for
subsurface imaging towards biomedical applications
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1. XM

Due to the dielectric differences among various tissues [ 1], microwave has been utilized for various biomedical
usages such as the breast imaging [2]. Recent research mainly focused on the several GHz microwave, which
limits the detectability of small objects. Therefore, in this study, the mmWave 15 utihized to investigate the
performance for subsurface imaging towards biomedical applications. In this study, the frequency-modulated
continuous wave (FMCW) radar with the frequency from 77 GHz to 81 GHz is exploited [3]. The performance of
the radar is evaluated and the penetration loss of the mmWave is studied.

2. HREAE
2. 1 Distance resolution evaluation

The fundamental performance of the radar was evaluated. As shown in Fig. 1 (a), the distance between two box
edges is about 15 em. The radar was put in front of the box and the measurement was conducted. As shown in
Fig. 1 (b), in the FFT results of intermediate frequency (IF) signal, the first two peaks correspond to a distance
difference of 13.4 cm which is close to the actual distance between two box edges. The performance was confirmed.
It is considered that this radar can be used for the subsurface imaging by considering that the second edge is hidden
by the first one. The third peak should be reflections from other objects in the environment. Since the wavelength
of this radar is around 3.8 mm in the air, the object with millimeter size is promising to be detected.

2. 2 Penetration attenuation evaluation

Although the mmWave has the advantage of detecting smaller object, the high frequency results in high
penetration attenuation in lossy material. Therefore, when developing the subsurface imaging techniques, the
penetration loss should be considered and evaluated. In this study, the corner reflector was utilized as the target to
evaluate the penetration loss of the mmWave. The setup is shown in Fig. 2 (a). The radar was set in front of the
corner reflector and different materials were set between the radar and the reflector. The materials included the
acrylic plate, acrylic plate with tile, and concrete. The measurement was also conducted when there was no object.
The FFT results of different measurements are shown in Fig. 2 (b). Comparing with no object condition, the
attenuation is about 2.2 dB and 5.1 dB when the acrylic plate and acrylic plate with tile were placed. While when
the concrete was placed, the signal was almost blocked and no significant peak can be detected from the reflector.
These results demonstrated that the mmWave may penetrate some low-lossy material, which is promising for
certain biomedical applications where the loss is low and the imaging object is not deep in the human body.
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Fig. 1 (a) Test setup of mmWave radar and Fig. 2 (a) Experiment setup of mmWave radar penetration test and
(b} Measurement result of the detection (b) Measurement results when different materials were placed
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Four-terminal poly-Si TFTs on glass substrates as pH sensors
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Development of 3D power supply on chip
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Simulation of the fluid physics environment of microgravity by the method of inclusions in a crystal

National Aerospace University “Kharkiv Aviation Institute”, Ukraine, Oksana Podshyvalova
V.N. Karazin Kharkiv National University, Ukraine, Oleksandr Kulyk
National Science Center "Kharkiv Institute for Physics and Technology" of the National Academy of
Sciences of Ukraine, Viktor Tkachenko, Oksana Andrieieva
V.E. Lashkaryov Institute of Semiconductor Physics of the National Academy of Sciences of Ukraine,
Volodymyr Gnatyuk
Research Institute of Electronics, Shizuoka University, Japan, Toru Aoki

1. #IZB# (Purpose of the research)

The conditions of the fluid physics environment of microgravity, which minimize the negative effect of
convective flows and provide diffusion-controlled mass transfer when growing protein and semiconductor
crystals, can be simulated in terrestrial conditions by the method of liquid inclusion in a crystal. The purpose of
the project was to develop a unified dynamic approach to describing the diffusion-controlled motion of
inclusions in the field of forces of an inhomogeneously stressed crystal [1], in particular, taking into account
convective mass transfer [2]. The dynamic models of inclusion motion, developed by the authors. were
interpreted for inclusions of a saturated aqueous solution in KC1 and DKDP crystals.

2. AR (Research results)
2. 1 The role of convection in the inclusion motion induced by the temperature gradient

Based on the analysis of the forces acting in the inclusion, Rayleigh number calculation, and expressions
obtained for the perturbed velocity and temperature of a cylindrical convective cell with solid boundaries in the
inclusion. a dynamic model of the nclusion motion is proposed. The obtained analytical expressions for the
dependences of inclusion velocities on their sizes adequately describe the experimental data. With the known
charactenistics of the crystalline medium and its solution in the inclusion, the model makes it possible to
simulate the conditions for the occurrence and course of convection in the inclusion.

2. 2 Inclusion motion induced by inhomogeneous distribution of dislocations

The motion of liquid inclusions in the direction of the dislocation density gradient occurs in order to reduce
internal stresses in the crystal. In this case, the shape of the inclusions practically does not change that under
isothermal conditions indicates a diffusion-controlled mode of their motion. The dynamic model developed on
the basis of the probabilistic approach to atomic processes at the matrix-solution interface allows quantitative
description of the kinetic regularities of inclusion motion observed in the experiment, including consideration of
the threshold effect.

2. 3 Inclusion motion induced by inhomogeneous distribution of point radiation defects

The diffusion-controlled spontaneous motion of inclusions in this case is spatially chaotic, without a
threshold, and occurs presumably along dislocation lines. The nonmonotonic dependences of the inclusion
velocity on their size were explained within the framework of the dynamic model based on a statistical

approach and developed for an azimuthally symmetric inclusion.

3. ZEXA (References)
1) O. Podshyvalova, O. Kulyk, V. Tkachenko, M. Shevchenko, V. Gnatyuk, T. Aoki, Diffusion-limited motion of inclusions

in a crystal, The 7" Int. Symp. on Biomedical Engineering (ISBE2022), Program & Abstract Book, P053 (2022).
2) O.P. Kulyk, V.I. Tkachenko, O.L. Andrieieva, O.V. Podshyvalova, V.A. Gnatyuk, T. Aoki, INTER-ACADEMIA 2021.
Lecture Notes in Networks and Systems, 422(14) 141-158(2022).
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Bunching of steps during the evolution of the vicinal surface

V.N. Karazin Kharkiv National University, Ukraine, Oleksandr Kulyk
National Science Center "Kharkiv Institute for Physics and Technology” of the National Academy of
Sciences of Ukraine, Viktor Tkachenko
National Aerospace University “Kharkiv Aviation Institute”, Ukraine, Oksana Podshyvalova
V.E. Lashkaryov Institute of Semiconductor Physics of the National Academy of Sciences of Ukraine,
Volodymyr Gnatyuk
Research Institute of Electronics, Shizuoka University, Japan, Toru Aoki

1. HEBH) (Purpose of the research)

The evolution of semiconductor crystal surfaces under nonequilibrium conditions can be accompanied by the
formation of step bunches, on which self-organized growth of nanostructures is observed. The project purpose
was to develop a unified approach to the description of the kinetic patterns of step bunching when the latter was
the result of a shock in the kinematic density wave of elementary steps [1]. The results of theoretical studies of
nonlinear step dynamics during crystal growth from the vapor leading to the formation of shock waves were
interpreted for vicinal surfaces of some alkaline-halide crystals [2].

2. BRMERE (Research results)
2. 1 Bunching of steps in the competition of dissipative and dispersive effects with nonlinear ones

Analysis of the analytical solution of the Korteweg-de Vries-Burgers evolution equation, obtained for a
one-dimensional diffusion-bound system of elementary steps, showed that in this case we should expect the
formation of “"simple" waves, Le. monotonic shock waves without oscillations. On the vicinal NaCl(100)
surfaces, such waves, represented by monoatomic steps with orientation [01], were found in accordance with
theoretical criteria in the region of high temperatures (~1000 K) and very low supersaturation (~107).

2. 2 Bunching of steps under conditions of prevalence of dissipative effects over dispersive ones
(Burgers shock waves)

Using the Cole-Hopf transformation, an analytical solution of the Burgers equation with boundary conditions,
which model the directional source of adatoms entering the surface of a growing crystal from the vapor, was
obtained. It is shown that, in accordance with the theoretical criterion, this solution adequately describes the
spatial distribution of the [01] step density in bunches on NaCl(100) vicinal in the region of high temperatures
at moderately low supersaturation (~107). The dimensionless parameters of the observed shock waves were
determined. in particular, the time of their formation and the “explosion” time.

2. 3 Shockwave splitting

In confirmation of the wave theory, it is shown that the Burgers shock waves are not stable formations, and
the process of vicinal surface evolution can be accompanied by the splitting of shock waves. Particular solutions
of the Burgers equation with zero boundary conditions were obtained analytically and investigated, based on
which it was interpreted the evolution during growth from the vapor phase of a macroscopic step formed by
splitting the NaCl crystal in vacuum.

3. &AL (References)

1) O. Kulyk, V. Tkachenko, O. Podshyvalova, V. Gnatyuk, T. Aoki, Journal of Crystal Growth 530, 125296-1-7(2020).

2) 0. Kulyk, V. Tkachenko, O. Podshyvalova, V. Gnatyuk, T. Acki, Bunching of steps on NaCl growth surfaces in the
vicinity of (001), The 7" Int. Symp. on Biomedical Engineering (ISBE2022), Program & Abstract Book, P054 (2022).
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Development of JNET Classifier Considering Cancer Progression
in Computer-Aided Diagnosis for Colorectal NBI Endoscopic Imaging
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A Practical Extension of the Real-Time Computer-Aided Diagnosis System
for Colorectal Tumor Classification with Navigation Capabilities
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Visualization Algorithms of Colorectal NBI Endoscopy Images
for Computer-aided Diagnosis
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Quantitative Evaluation Method Using Deep Learning for Quality Control
of Chimeric Mice with Humanized Livers
IR K F 7 T 75 AWRSERT iR fadE, /MEAT
A7 z=v 27 A4 A4 Wi B4, e BE L () st

1. HEEM

PR RIBRRIC B LIRS T & - THEOF RN L 4 :?:I*’L’?‘ﬁfﬁuj T5A, B hEHE
BTEDNEHERE L2 ERRLL50T, EMICRIETS2Z EBEELWVW (1], 22T, Mo ki,
v AICE TR A BRI L TE MIFMRY A ST ARERL, ZovTAh6ERLEE T
fEMAWAZ LT, MVWEETE F TOFIERCLE 22 TFRT 52 LBAERIZRS (1) LAl &
R AR I TR OR B AR —Th Y, ThiZL-oTEe FIFHROMBHE (Grade) S, A, B ,CD4->
WZaBishd, BTEIXHMFESHMSE 5 & MIFHIIZOGradeZ HIl L TV 4728, Hlr 5 AO#ESk
REBICLVELEND. FIT, BEbIEEREFEEAHVT, £ MO 7 L— FERET S5
s ER L7z, AWFZETIE, & MIFHlaY A 5~ 7 A0 AT L 22 5 Grade S L Grade A% — 2D 7 L
— F& LTH I 3class/TEHICOWVWTHET S
2. BRAR
2. 1 FEBFELALEZE FFRBREINEOFE

AFFFETIL, ResNetdd 2]x~—A & LGB ZE L, Ei#{bFiEL LT Momentum SGD # M
vy, 5P %& LT CrossEntropy # M TI00=K o # FHEIT o7, £, FEMEIEZEE LT, Test7
—FBRIHTHEEETHD Accuracy, H 7 L — FIZHTHEEETHD Recall, FEEN L
P& R Precision 2R L, HiiziT- 7.
2. 2 E MITHREAZRICKESSEER

#2012 b MATHIRRGEER 253 0 F R EE O R A R, Test¥ — #1244 5 Accuracy|390% # 18 %,
Grade S+A & Grade CDRecall|£90% % ERE T 2 Z L AT & 2. Grade BORecall 3V VDL, Grade BO ¥
BT I D Grade A & Grade COR] & W I IBEERIEL - TV B ZEDFREEZELEZEZ OGNS
2. 38 F&O

AWFFETIL, ResNet3d4ZAW-ilBISFEZERAHICLOERL, & MF#RO 7 L — FEEZT-
fo. WAl L 2T, & MiTHIRF A -T2 b— FRERMICHBE TN TE, RELIE
AP HIRE 00 3-class A 3 O35 TiE, Accuracy?393.2% E /e v, JLHE & Ap H00%L) ARk L.
3. BEXW
1) Chise Tateno, et al. Generation of Novel Chimeric Mice with Humanized Livers by Using Hemizygous ¢cDNA-uPA/SCID

Mice. pp.1-2. 2015
2) Kaiming He, et al. Deep Residual Learning for Image Recognition. pp.1-6. 2015
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Observation of Pt/|[EMIm|T£;N/SiC surface structure with annealing
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A Skin Surface Microstructure Grading Method using Deep Learning
for Automated Assessment of Impression Mold Images
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Hardware Implementation of a Neural Network for Anomaly Detection in Vacuum Pumps
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Non-destructive measurement using visible near infrared spectroscopy for determining
potassium content in radish.
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Verification of Facial Expression- and
Skin Biometric Information-based Deep-emotions Detection
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Modelling for microfabrication and biomedical applications
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1. HREN

Recent years have seen an increase in the use of first-principles theoretical deterministic modelling
techniques, employing a combination of analytical and numerical methods to solve highly-coupled
systems of time-dependent and multidimensional nonlinear partial differential equations (PDEs), to solve
a variety of problems that are of relevance in microfabrication and biomedical applications; moreover,
such problems may be of direct type, in the sense that the governing equations are mathematically
well-posed, or of inverse type, wherein the governing equations need to be appropriately regularized in
some way. A further subdivision of the types of theoretical problems that occur is determined by whether
they are of fixed-boundary type, meaning that the extent of the domain is known beforehand, or
moving-boundary-type, in which case the solution domain itself evolves with time and must be
determined as part of the solution. As a consequence, there is a greater need for a dedicated chain of
activity involving modelling, mathematical analysis and computing in order to be able to effectively solve
the full spectrum of problems that can arise; this is the focus of the project.

2. HEMR

During this year, carlier theoretical work on the Wheatley heart valve, whose design is intended to
function in conjunction with a spiral flow pattern to aid valve opening while retaining spiral flow
throughout the cardiac cycle in the expectation of reducing thrombogenicity, has been extended to take
account of the stresses imposed on the valve as a result of a constant force field [1]. Also in the
biomedical area, we have developed a suite of mathematical models for endovascular drug delivery [2,3].
On the other hand, in the field of inverse problems, we have continued our earlier work in developing
numerical algorithms for inverse Stefan and Cauchy-Stefan problems [4.5], i.e., moving-boundary
problems of the type that can occur in both microfabrication and biomedical applications.

3. BEXM

[1] Oliveira, H. L., McKee, S., Buscaglia, G. C., Cuminato, J. A., Stewart, . W., Wheatley, D. J., A generalized
mathematical representation of the shape of the Wheatley heart valve and the associated static stress fields upon
opening and closing, IMA J. Appl. Maths. 87 (2022) 537-567.

[2] Escuer, J., Schmidt, A. F., Pena, E., Martinez, M. A., McGinty, S. Mathematical modelling of endovascular drug
delivery: Balloons versus stents. Int. J. Pharm. 620 (2022) Article no. 121742,

[3] Jain, A., McGinty, S., Pontrelli, G., Zhou, L. (2022). Theoretical modeling of endovascular drug delivery into a
multilayer arterial wall from a drug-coated balloon, Int. J. Heat Mass Trans. 187 (2022) Article no. 122572,

[4] Nanda, P., Reddy, G. M. M., Vynnycky, M., Inverse two-phase nonlinear Stefan and Cauchy-Stefan problems: a
phase-wise approach, Comput. Math. with Appl. 123 (2022) 216-226.

[5] Nanda, P., Reddy, G. M. M., Efficient numerical solution of one-phase linear inverse Stefan and Cauchy-Stefan
problems in two dimensions: A posteriori error control, Stud. Appl. Maths, 148 (2022) 1563-1585.



Virtual Psychomotor-Based Skills Development Using Pseudo-Haptics
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1. BIEEM

Pseudo-haptics uses vision and auditory cues coupled with standard hardware/devices (e.g., a computer
mouse), to mislead the brain and provide the user with the impression of the sense of touch. Recent
research in pseudo-haptics is examining its application to facilitate psychomotor skill development in
virtual learning environments (VLEs) including virtual simulations and serious, which typically ignore
psychomotor skill development given the need for expensive haptic devices. Despite the potential, the
field of pseudo-haptics in medical education is relatively new and many questions remain, including the
effect of embodiment. Our own prior work examined pseudo-haptics and found that sound, visuals, and
simple kinesthetic cues with a basic computer mouse were able to simulate a drilling task, however, many
questions remained. The objective of this study is to build upon our prior work and examine the effect of
embodiment. that is, the experience of being inside a body, on a pseudo-haptic drilling task. We aim to
answer the following question: What effect does the representation of a simulated hand have on the sense
of embodiment and drilling depth when simulating drilling skills using a 2D mouse, headphone/earphone,
and a monitor screen?

2. HARMR

During the current fiscal yvear we have researched the effect of embodiment on pseudo-haptics using
easily accessible (standard) computer equipment within virtual drilling tasks. In the course of the
conducted experiments, participants are asked to perform virtual drilling tasks in a first-person
perspective. Participants control the virtual drill using a standard 2D computer mouse where the left
button activates the drill, moving the mouse positions the drill toward/away from the target block of
drilled material, and releasing the left button causes the drill to stop. Their task is to drill different range
(10, 12, and 14 em) at random through a virtual piece of material under two visual conditions and three
auditory feedbacks. The wvisual conditions are as follows: i) non-embodiment, where there is no hand
grasping od the virtual drill, and ii) embodiment, where a hand (representing the participant’s hand)
grasps the drill and moves with the drill. The three auditory feedbacks are: i) no sound, ii) non-dynamic
(non-contextual) sound where a constant drill sound is used that doesn’t change as the drill bit moves
through the material., and 1i1) dynamic (contextual) sound where the sound changes as the drill moves
through the material. The drilling depth error (quantitative), the sense of presence (qualitative), and the
sense of embodiment (qualitative) are recorded for consequent analysis. After the trials, participants
provide feedback on their experience by completing a survey that measures (qualitatively) their perceived
presence and embodiment in the virtual environment. The preliminary findings indicate that embodiment
with a virtual hand controlling the drill leads to increased drilling task performance (accuracy).

3. BEXH

[1] 5. Abdo, C. Jensen, C.J. Sese, B. Kapralos, A. U. Quevedo, K.C. Collins, K. Kanev, and A. Dubrowski.
“Developing Effective Virtual Learning Environments: Examining the Effect of Embodiment on Pseudo-Hapties™.
Proc 7th International Symposium on Biomedical Engineering (1ISBE2022), November 25, 2022, pp. 1-2.



Interactive methods for querying and browsing (meta)data from sequence archives
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1. HEEH

The NCBI Sequence Read Archive (SRA) is the largest primary archive of next-generation sequencing
datasets. SRA provides raw sequencing data and their metadata available to the research community. The
standard access interface is through the NCBI web portal, which allows direct queries on SRA but
provides no adequate facilities for cross-linking data from other primary NCBI databases. To address this
issue, the project focuses on the design and development of an experimental software package providing a
collection of easy to use interactive methods to query and browse metadata and data from SRA in a more
efficient way. The software employs memory-efficient libraries to allow SRA access and data
management through a standard desktop interface, thus enabling researchers to profile large datasets for
investigating hypotheses and models based on biological big data.

2. HEAR

As an outcome of the project, we have designed a generalized search tool capable of querying the entire
SRA database and of filtering the results according to personalized and user-defined preferences based on
bio-projects metadata. This is achieved with a Python application. based on the API provided by NCBI,
offering an interactive terminal user interface (TUI). In particular, when a user enters a query, the tool
downloads a local dataset containing all the relevant Bioprojects. Unwanted results may be filtered out
through simple choices on the TUI, so that users can select items according to criteria such as phenotype,
sequencing method, biological information and additional parameters. Finally, the results can be exported
as a CSV file for further downstream analyses. An experimental version of the SRA-Finder software has
been made available on GitHub [1] for testing and evaluations. We have also designed a GenomicFinder
tool that can simultaneously mine genomic sequences and metadata information from multiple primary
repositories of the National Center for Biotechnology Information (NCBI). This cross-db tool looks for
genomic information concwrently in several databases (Nucleotide, Genome and Sequence Read
Archive) for each organism under a given taxa name. As a result, it recovers which genomic resources
have already been deposited for each organism and enables the filtering of genomic information among
organisms. The data mined by the tool are given as CSV files for easy further downstream analysis. The
query process is greatly accelerated even in the case of multiple searches for the same taxa name, due to
the adopted caching mechanism that reduces the number of interrogations of the target databases. The
software provides a user-friendly graphical interface developed in Python, using the tkinter framework. It
enables users to visualize results in a compact way and to search by taxa and other filters, highlighting the
key aspects for each result in a natural and easy to follow way. An experimental version of the
GenomicFinder software has been made available on GitHub [2] for testing and evaluation.

3. BBEXM
[1] SRA-Finder, https://github.com/ManuelArcieri/SRA-Finder
[2] Genomie-Finder, https://github.com/AlessandroPecchini/GenomicFinder
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Carrier transport in polycrystalline diamond characterized by alpha particles
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Consideration of neutron source utilizing pyroelectric crystal and diamond neutron sensor
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Modification of the defect structure and surface state of CdTe crystals with electrodes
to form diode-type X/y-ray detectors

V.E. Lashkaryov Institute of Semiconductor Physics of the National Academy of Sciences of Ukraine,
Volodymyr Gnatyuk, Serhii Levytskyi, Dmytro Gnatyuk
Yuriy Fedkovych Chernivtsi National University, Olena Maslyanchuk
V.N. Karazin Kharkiv National University, Ukraine, Oleksandr Kulyk
Research Institute of Electronics, Shizuoka University, Japan, Toru Aoki

1. HEBM (Purpose of the research)

The project research purpose was modification of the defect structure and doping of the surface region of
detector-grade p- like CdTe crystals with In atoms (donors) by the frontside laser irradiation techniques to form
a heavily doped n-CdTe layer, create an abrupt p-n junction for obtaining the diode-type X/y-ray detectors [1, 2].
The feature of this study was that both In/CdTe structures with a deposited In dopant film (electrode) and
already formed In/CdTe/Au structures (Schottky diodes) were subjected to nanosecond laser action, and the

detector performance of such sensors was compared.

2. BIEME (Research results)

The In/CdTe/Au p-n junction-diode X/y-ray detectors were formed by frontside laser irradiation doping in
two ways: (1) the In/p-CdTe structure with an In doping (electrode) film, thermally deposited in vacuum on the
p-like CdTe(111)B crystal face, was irradiated from the In-coated side with KrF laser pulses in a distilled water
environment, then an Au electrode was formed on the opposite side of the structure [2]; (ii) the fabricated
In/p-CdTe/Au structure with two deposited electrodes forming Schottky (In/p-CdTe) and quasi-ohmic
{(Au/p-CdTe) contacts: was subjected to multiple irradiation in a similar manner. Le., the In/CdTe/Au Schottky
diode was transformed into the In/CdTe/Au p-n junction diode [1].

Both technologies of fabrication of the In/CdTe/Au p-n junction diode X/y-ray detectors, based on the
frontside laser irradiation doping technique, were significantly improved by introducing an additional procedure
of low-temperature annealing of CdTe crystals prior to deposition of an In dopant film and electrode formation.
The In/CdTe/Au diodes, created by both technologies. showed quite high rectification properties and
commercially acceptable detection characteristics when tested using the emission spectra of **'Am, 'Cs, and
"*7Cs isotopes, in particular FWHM < 2 % for 662 keV. However, higher energy resolution was demonstrated by
In/CdTe/Au p-n junction-diode detectors formed by technology (i): FWHM = 0.99 % for 662 keV at reverse
bias "= 300 V. Furthermore, high spectroscopic characteristics (detection efficiency, energy resolution, true
energy position of the 662 keV peak) were observed (with a deviation no more than 20 %) at bias voltages
within a wide range 1" =150-400V [2]. The advantage of technology (i) was the possibility to transform
fabricated In/CdTe/Au Schotiky diodes with low characteristics or non-sensitive to X/y-rays into In/CdTe/Au
p-n junction-diode detectors with moderate or even high detection parameters.

The results on development of the p-n junction and Schottky diode detectors were presented at 4 conferences
and published in 3 articles with acknowledgments to the RCBE and RIE projects [1-3].

3. ZEZX (References)

1) V. Gnatyuk, Nucl. Instrum. Methods Phys. Res. A 1029, 166397-1-8 (2022).
2) V. Gnatyuk, O. Maslvanchuk, O. Kulyk, S. Shishiyanu, T. Acki, Proc. SPIE 12241, 122410M-1-8 (2022).
3) V. Sklyarchuk, V. Gnatyuk, T. Aoki, Proc. SPIE 12241, 122410N-1-7 (2022).
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High-voltage pulse generation driver with nanosecond change of voltage polarity

ITMO University, Russian Federation, Petr Gnatyuk, lana Fomicheva
V.E. Lashkaryov Institute of Semiconductor Physics of the National Academy of Sciences of Ukraine,
Volodymyr Gnatyuk
Research Institute of Electronics, Shizuoka University, Japan, Toru Aoki

1. BtZE B/ (Purpose of the research)

The aim of the project was to continue and deepen the investigations on the development of the
multifunctional Pockels cell drivers for operation in power solid-state lasers, in particular to design and
fabricate the high-voltage pulse generation driver with nanosecond change of voltage polarity to ensure the
“pulse picker mode with nanosecond duration. The research allowed to elaborate a Pockels cell driver to
realize a "pulse picker" of less than one nanosecond duration, as well as to investigate the operating modes of
the driver as a part of solid-state lasers to provide generation of high-power subnanosecond pulses [1-3].

2. BAEAMSRE (Research results)

The design and development of the Pockels cell driver was based on the original electrical circuitry and
printed circuit board layout. The driver contains a symmetrical bipolar high voltage converter. The output
cascade is based on special n-p-n avalanche transistors and pro-vides simultaneous reversal of polarity on both
pins of the Pockels cell. Such transistors, which were capable of switching in less than 1 ns and carrying
currents up to 20 A, were used as key components [3].

The Pockels cell driver PCD-51 with high performance has been fabricated, which forms reverse polarity
change of voltage on the Pockels cell from the closed state with one polarity to the closed state with opposite
polarity. During the polarity change, zero-open voltage appears on the Pockels cell outputs. The duration of the
Pockels cell transmuttance time can be less than one nanosecond [3].

The features of the PCD-51 driver are following: pulse picking, ultrafast optical beam modulation and
deflection, laser regeneration amplifiers, Q-switch in solid-state lasers, nanosecond rise time, pulse jitter < 100
ps. DC or pulsed bi-polar voltage, output high-voltage pulse of symmetrical bipolar form in “switch-off” mode,
built-in pulsed high voltage source, low voltage power supply, pulse amplitude adjustment by trimmer or
external analog signal, enable logic input for switching on the bias voltage and SMA connector (50 Q) for
trigger, compact design and light weight, and remote control [3].

The developed drivers have been successfully tested and can be used in lasers for stable generation of power
subnanosecond pulses without the use of feedback systems [2]. It is expected the application of the developed
high-voltage pulse generation driver with nanosecond change of voltage polarity in solid-state lasers with
electro-optic Q-switching will ensure enhanced efficiency and stability during emitting high-power short pulses
as well as will reduce the sizes and cost of laser systems that will make them more attractive for science,

industry, medicine, and other fields.

3. $EXM (References)

1) AF. Kornev, A.M. Makarov, Yu.V. Katsev, V.V. Koval, E.A. Viktorov, 2022 Int. Conf. Laser Optics (ICLO), 21955305
(2022).

2) V.V. Koval, EA. Viktorov, R.V. Balmashnov, Yu.V. Katsev, A.F. Komev, 2022 Int. Conf. Laser Optics (ICLO),
21955779 (2022).

3) P. Gnatyuk, I. Fomicheva, V. Gnatyuk, T. Aoki, High-voltage pulse generation driver with nanosecond change of voltage
polarity, The 7" Int. Symp.on Biomedical Engineering (ISBE2022), Program & Abstract Book, P065 (2022).
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Research on ceramic processing with excellent properties useful for applications of biological
application
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Thermally and optically stimulated luminescence properties of Eu-doped Ca;BO:Cl
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RPL properties of Eu-doped Li:CaSiO; and challenge for replacing cation by heavy elements
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2) Mubiao Xie et al., ECS Journal of Solid State Science and Technology, 2(1), R29-R32 (2013).
3y Jie Liu ef al., Materials Letters, 60{23), 2830-2833 (2006).
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Sensitivity Improvement of Silicon Photodiode with Quantum Effects of a-Se superlattice

Department of Physics, International Christian University (ICU), N. Kadowaki', A.R. Ajeawah’, 1.D.
John!, K. Okano!
Research Institute of Electronics, Shizuoka University, T. Masuzawa?
Nanomaterials Research Institute, National Institute of Advanced Industrial Science and Technology,
T. Yamada®
Department of Material Science and Engineering, National University of Singapore (NUS),
D.H.C. Chua'

1. Purpose of this research

In conventional manufacturing of photodetectors, photo-receiving layers and detection layers are combined in
one structure due to the advancement of Silicon process. In previous report, we proposed “add-on™ structure of
conventional photodetector and amorphous Selenium(a-Se) superlattice [1]. In this research, we added a-Se
superlattice on commercially available Silicon photodiode (51 PD) to improve its sensitivity by adding quantum
effects of a-Se superlattice. This “add-on” structure of a-Se superlattice is applicable to not only visible but also

infrared, ultraviolet, and X ray photodetectors [1].

2. Research Results
2. 1 Materials and Methodology

A commercially available photodiode’s backside plastic case is filed,
and exposed electrodes are removed. Once exposed, Si surfaces are then

cleaned in an ultrasonic cleaning bath with methanol and pure water. Se
layers and AsySe., layers are deposited on the Si PD using a rotational

evaporation machine at 80rpm. Dark current and photocurrent are

Figure 1 Device structure

. 8-°|.‘|
B e

1290°

measured applying reverse bias from 5V to 0.1V,

2. 2 Results and Discussion B Cer vy e i L
Figure 2 shows the current-voltage (I'V) measurement result of the i E.DT“\-‘*

dark current. Dark current is suppressed one order. However,

photocurrent multiplication is not observed. Signal to noise ratio of Si

PD improves about two times. To achieve photocurrent multiplication,

at least high electric field 170V/um should be applied on a-Se =
superlattice [2]. Thus, it is necessary to design a new device structure
that can apply high electric field on a-Se superlattice. Figure 2 IV result of dark current
2. 3 Conclusion

In this research, “add-on™ structure of Si PD and a-Se superlattice 1s introduced to achieve suppression of dark
current and multiplication of photocurrent due to quantum effects. Suppression of dark current 1s observed, but
multiplication of photocurrent is not observed. To achieve both photocurrent multiplication and suppression of

dark current, we need to change a device structure that can apply high electric field on a-Se superlattice.

3. Reference list
1) I D. John et al., Adv. Funct. Mater. 1904758 (2019)
2) T. Masuzawa et al., Appl. Phys. Lett.102, 073506 (2013).
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Terahertz spectroscopy and imaging of hydroxyapatite-natural polymer composite
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Resolving the Crystal Structure of a F/OH-containing Compound using Terahertz Spectroscopy
op [ B R Y L A AR BFSERT, Feng Zhang, Miriding Mutailipu
it X7, Tetsuo Sasaki
1 77 K7, Keisuke Tominaga
[ 37E 1 K%, Michitoshi Hayashi

1. AREM

Fluoride molecules have attracted increasing attention in the diverse field due to their fundamentally distinct
physical, chemical, and biological properties. Rational design using fluorinated amino acids has been successful
in mapping ligand-receptor interactions, unveiling protein folding and dynamics, and creating extra-biological
structures. On the other hand, oxyfluoride compounds are essential to solid-state chemistry. They show promising
application potential in various fields ranging from nonlinear optical crystals and luminescent materials to high-
energy cathodes.

Determining the precise erystal structures becomes a vital challenge when F and OH coexist in a compound.
Neither X-rays nor neutrons can directly distinguish O%, in particular. OH., from F. Although several
complementary approaches, such as solid-state NMR, infrared, and Raman spectroscopies, have been proposed,
neither provides unambiguous criteria against which the obscurity about the O*/F- and OHY/F- ligands can be
eliminated. Using hydroxytluoride, a new generation short-wavelength material, as an example, we demonstrated
that THz spectroscopy is a powerful tool for distinguishing OH/F- ligands.!'-*!

2. BIRMRE

2. 1 Establish a new approach to resolving the crystal structures of OH-/F- containing compounds.

The structure of the anion unit B;Os(F, OH)s in a
guanidinium fluorooxoborate compound is still under % EEp.
debate regarding the exact OHVF" ligand sites. Four ligand %
sites of the anion unit are particularly ambiguous 2
concerning the OHVF- substitution. Each site is occupied
by either OH or F, resulting in 16 possible configurations ‘g E
of the anion unit. Against the experimental criterion of £ £
high-resolution THz spectroscopy, we proved that only one 0 .

Q 50 100 150 200

configuration exists (Figure 1), implying that the anion ¥
Wavenumber (cm )

structure is well-ordered.

Figure 1 Comparison between the experimental THz spectra
2. 2 Give new insight into the decent optical  and THz spectrum caleulated with the unit cell containing the
propertics of the guanidinium fluorooxoborate  2F! anionunit
compound. Against the THz evidence, we justified that the cation units of guanidinium are rigid building blocks,
while the anion units are less rigid. The rigidity induces the guanidinium cations to form optimal alignment and
contribute cohesively to the macroscopic optical anisotropy and nonlinearity. On the contrary, less rigidity leads
fluorooxoborate anions easily distorted by the crystal field, thereby, enhancing the local anisotropy and
nonlinearity. This observation casts light on the structure-functional relationship of fluocrooxoborate as a superior

gene for building a nonlinear optical lattice.

3. BEXM

l. F. Zhang, . Karimata, H.-W. Wang, T. Tachikawa, K. Tominaga, M. Hayashi, and T. Sasaki, Terahertz Spectroscopic
Measurements and Solid-State Density Functional Calculations on CHaNH:PbBrs Perovskites: Short-Range Order of
Methylammonium. The Jowrnal of Physical Chemisiry C 126, 339-348 (2022).

2. F. Zhang, H.-W. Wang, K. Tominaga, M. Hayashi, T. Sasaki, Terahertz Fingerprints of Short-Range Correlations of
Disordered Atoms in Diflunisal. The Jowrnal of Physical Chemistry A 123, 4555-4564 (2019).
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Lensless imaging using a coded-apertured image-sensor chip
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3. BEXH

1) Tomoya Nakamura, Keiichiro Kagawa, Shiho Torashima, and Masahiro Yamaguchi, “Lensless imaging by coded image
sensors,” Proceeding of 4th International Workshop on Image Sensors and Imaging Systems (IWISS2018), No. 16 (Tokyo,
poster, 2018.11). not-reviewed.

2) Tomoya Nakamura, Keiichiro Kagawa, Shiho Torashima, and Masahiro Yamaguchi, "Super Field-of-View Lensless
Camera by Coded Image Sensors,” Sensors 19, 1329 (2019).

3) #VBEE, F)IGR S, MIERE, CKEVE, PR, BERIE N L XA AT O OERE e A A
— 3V o ORGE" BREEE T + P =7 AR e — TS TRE, (LR, SRR F—, 2022.9.27). #HE
el

4) Fuki Hosokawa, Keiichiro Kagawa, Kiyotaka Sasagawa, Jun Ohta, and Tomoya Nakamura, “Design of a linkable self-
encoding CMOS image sensor for a compact lensless camera with an ultra-wide field of view,” Proceeding of 5Sth
International Workshop on Image Sensors and Imaging Systems (IWIS52022), No. 7, (Hamamatsu, poster, 2022.12.12).

not-reviewed,
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Synthesis of strontium carbonate apatite by mechanochemical method and characterization by
terahertz spectroscopy
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3. 2EXM

1} M. Pilmane, K. Salma-Ancane, D. Loca, J. Locs, L. Berzina-Cimdina, Mater. Sci. Eng. C. 78 12221230 (2017).
2y C.Wong, Q. Chen, W. Lu, I. Leong, W. Chan, K. Cheung, K. Luk, J. Biomed. Mater. Res. Part Off. J. Soc. Biomater. Jpn.
Soc. Biomater. Aust. Soc. Biomater. Korean Soc. Biomater, 70 428435 (2004).



FERW-EFER - MROE &Rl

Measurement of stiffness of living tissues and cells using light
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1) Giuliano Scarcelli and Seok Hyun Yun, Nature Photonics 2, 39-43 (2008).
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Developments of novel cancer estimation technique using circularly polarized light scattering
—Invasion depth measurements of early gastric cancer and detection of scirrhous cancer—
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[1] N. Nishizawa et al., J. Biophotonics, 14, 202000380 (2020). [2] N. Nishizawa et al., JJAP 59, SEEGO03 (2020).
[3] N. Nishizawa ef al., J. Biophotonics, 15(10), 202200062 (2021). [4] N. Nishizawa et al., 69" JSAP Spring
Meeting, 25p-P08-3 (2022).
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Fig. 2: The comparison with the calculation and

X X ; experiments, Square plots denoted the calculated DOCP
Fig. 1: Photos of the biologieal tissues (left column) and the colormaps of the  values as a function of thickness of cancer ¢ for A = 600
distribution of the obtained DOCP values at ¢ = 30° for 41 =600 nm nm (closed squares)and 4 = 950 nm (closed squares) on
(center} and A = 950 nm (right). The photos and maps in the upper and lower  the left axis. Green circular plots at += 0.5 and 1.0
row are for ¢ =05 and 1.0 nm, respectively. show the experimental results on the right axis.
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THz emission characteristics and crystallinity of organic nonlinear optical crystals for
pharmaceutical and bioanalytical applications.
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1) T. Sasaki, T. Sakamoto, M. Otsuka, Anal. Chem. 90 1677-1682(2018).
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Development of quality evaluation approach for pharmaceuticals on the market using terahertz
spectroscopy
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Controlling of polarity of AIN and growth of AIN with both Al and N-polarities
for Deep-UV SHG optical devices
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High-resolution, high-speed volumetric neural circuit imaging
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Dielectric properties characterization of human sweat in the
terahertz frequency region
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Shizuoka University, Japan, K. Hashimoto, H. Satoh, T. Sasaki, H. Inokawa, S. R. Tripathi
Karlsruhe Institute of Technology, Germany, E. Briindermann

1. Objective

Sweat is one of the essential biofluids produced by the human body, and it contains various physiological
biomarkers. These biomarkers can indicate human health conditions such as disease and illness. In particular,
imbalances in the concentration of electrolytes can indicate the onset of disease. These same imbalances affect the
dielectric properties of sweat. Therefore, the objective of this study is to measure the dielectric properties of the
human sweat in the terahertz frequency range. This information may help design novel biosensors to understand
the human health condition and provide a hydration assessment [1].
2. Experiment and Results
2.1 Terahertz time domain spectrometer

We developed a terahertz time-domain spectroscopy system in attenuated total reflection mode (ATR THz-TDS),
which consists of two photoconductive antennas as a terahertz wave emitter and a detector and both of them are
excited by a femtosecond fiber laser (A = 780 nm, average power of 20 mW, pulse width less than 100 fs, repetition
rate of 50 MHz). The THz wave emitted by the photoconductive antenna was guided by parabolic mirrors and
incident on the silicon prism. The THz wave undergoes total internal reflection at the boundary between Silicon
and air. The sample under measurement is placed on the Silicon prism.
2.2 Sample collection

In this study, we collected human sweat samples from five subjects
from their forehead, chest and back after jogging for 30 minutes. The
collected sweat sample is then placed on the silicon prism for the
measurement, as shown in Fig. 1. During the measurement, a reference
time-domain terahertz pulse was measured without placing anything

on the prism, whereas the sample data was measured by placing a

sweat sample on the prism. Both, reference and sample time-domain,

pulses were transformed to the frequency domain using fast Fourier-

Figure: THz time domain spectrometer

transformation and corresponding intensity and phase specira were
obtained. Finally, real and imaginary part of the dielectric permittivity of the sample are obtained [2].
2.3 Result

The real and imagmary part of the dielectric permittivity in the frequency region of 0.2 THz to 2.5 THz of sweat
samples from all five subjects for three different measurement regions (forehead, chest and back) are obtained.
Both, real and imaginary, parts of the dielectric permittivity of sweat samples obtained from all measurement
regions decrease with the increase in frequency. The data was modelled using a combination of a Jonscher process,
and a Havriliak -Negami process [3]. The dielectric model is helpful in designing novel biosensors to understand
the human health condition and provide a hydration assessment.
3. References
1) K. Hashimoto, P. Ben Ishai, E. Briindermann, and 8. R. Tripathi, Biomed. Opt. Express 13, 4572-4582 (2022)
2) A Nakanishi, Y. Kawada, T. Yasuda, K. Akiyama, H. Takahashi, Rev. Sci. Inst, 83, 033103 (2012)
3) S. Havriliak and S. Negami, J. Pol. Sci. Part C: Pol. Sym. 14(1), 99-117 (1966).



Zinc Phthalocyanine-Dextran Conjugate for Antimicrobial Activity
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1. Introduction. Development of new photosensitizers (PSs) is an important area of study which could
enhance cancer treatment. Many PSs have been applied clinically or preclinically for Photodynamic Therapy
(PDT) [13]. Since the perfect PS does not yet exist. there is still a need to improve the photosensitizing efficiency
of PSs or create new PSs with better photosensitizing properties. One solution is to combine Pes with polymer.
2. Materials and Methods. All chemicals were purchased from Sigma Aldrich and used without further
purification. The UV-Vis spectra and the steady-state fluorescence of the solutions were measured using Lambda
25 and LS55 (Perkin Elmer Inc.) spectrometers.

2. 1 Synthesis of mono-(o-carboxybenzamidomethyl) ZnPc (CBim-ZnPc) and grafting to dextran. 0.5 g
of ZnPc with 4.0 ml of concentrated H2S04 was stirring at the constant t=55 °C for 15 min. To this solution 0.26 g
of paraformaldehyde was added. After the dissolution of the paraformaldehyde was added 0.85 g of phthalimide
followed by the temperature rose to 100 °C and maintained until the end of the reaction, which identified by the
appearance of the dark blue powder. After purification, the CBiM-ZnPc grafted to dextran was accomplished

according to the synthetic scheme illustrated in Figure 1.

o ZnPc—HC— M _2nPe
— 0 HL”
—om —o. / _— Y. T——
- aCICOOCH; . ~aNC:HYy | 0 —==0 o ) \
M aCHOH -n O HN(CHey  Y—0 i - ! gt :

e | | o

- O OH HOOC
Dextran Cyclic carbonate Zinc phthalocyanine-dextran conjugate

Figure 1. Synthetic scheme of ZnPec-dextran conjugate.
3. Structural and optical properties.

[— o e |
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Figure 2. FTIR spectra of dextran and ZnPc-dextran conjugate (a) and absorbance of ZnPc-dextran conjugate
with different concentration of mono (o-carboxybenzamidomethyl ZnPe.

The appearance of C=0 and -CH,-NH-CO-Ar groups at 1500-1700 cm™ confirms the formation of zinc phthalo-
cyanine-dextran conjugate. The UV—Vis spectra of ZnPc-dextran conjugate with different CBim-ZnPc concen-
trations show band in UV at 371 nm and visible Q) band splitting in three peaks at 638 nm, 694 nm and 754 nm.
We propose a polymeric photosensitizer based on ZnPc for photodynamic antimicrobial activity.
Acknowledgments. The authors thank the Ministry of Education, Culture and Research of Republic of Moldova for funding
the grant 20.80009.5007.16 and Research Center for Biomedical Engineering, Shizuoka University, Japan.



Single-cell analysis of the antimicrobial and bactericidal activities of the
antimicrobial peptides

(A) Shizuoka University, Farzana Hossain, Masahito Yamazaki,
(B) Jahangirnagar University, Md. Zahidul Islam

1. Purpose of research

Antimierobial peptides (AMPs) inhibit the proliferation of or kill bacterial cells. To measure these activities,
several methods (e.g., MIC, MBC, time-kill assay) have been used, which provide only the average value of many
cells. Recently, it becomes possible to investigate the interaction of AMPs with single bacterial cells using confocal
laser scanning microscopy (1,2). Thus, it is necessary to compare these results with the antimicrobial activity of
AMPs at single-cell level. Here, we report the development of a method to examine the antimicrobial and
bactericidal activities of AMPs at the single-cell level (1.e., single-cell analysis), and apply this strategy to examine

the interaction of an AMP, magainin 2 (Mag) with Escherichia coli cells (3).

2. Results and Discussions

In this method, we monitor the proliferation of single cells (Fig. A) on
agar in a microchamber and measure the distribution of the number of cells
in each microcolony using optical microscopy (Fig. A~C). First, we
monitored the proliferation of single cells in each microcolony after
incubation at 37 °C for various times. The wide distribution of cell number

per microcolony shifted to larger numbers with time (Fig. D). We determined

the generation time by analyzing the time course of the mean number of cells

per microcolony, which is similar to that obtained by the standard method.

(D)

We developed a two-part single-cell analysis strategy to assess the iolly | rre
activities of AMPs. In Method A, we incubate cells in the presence of various _§ a3 4
concentrations of AMPs for 3 h. The fraction of microcolonies containing only g 0.8
a single cell (Fig. A), Pinge. increased with Mag concentration and reached 1 Eon,a- } ; i ]
at a specific concentration, which corresponded to the MIC. In Method B, after % 0.2 ._‘."..v. 4 . LT
the interaction of a cell suspension with an AMP for a specific time, an aliquot £ ﬂ.u—l-?:T'g‘?i'fﬂri‘*fl-'f?:-' ; I- \TT
is diluted to stop the interaction, and the proliferation of single cells then is v HNL.;he;ir::lf: s
monitored after 3-h incubation; this method permits definition of Pyy.(/), (E)
the fraction of dead cells after the interaction. For the interaction of Mag with - SRR I
L. coli cells, Pnge(f) increased with interaction time, reaching ~1 at 10 and 20 e 5
min for 25 and 13 pM Mag, respectively (Fig. E). Thus, these results indicated ok
that for Mag, a short interaction time of Mag with E. coli cells is sufficient to n? bl x ]
induce bacterial cell death. This method provides information on the time o2l &
course of the proliferation and death of single cells following interaction with n.0la . .
AMPs; these results provide data that cannot be obtained by the conventional 05 10715 2035 30 35 4045

methods.
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Quantum Cone - Nano Source of Light withSDispersive Spectrum, Distributed in Time and
a Space

Arturs Medvids', Patrik Scajev?, Kazuhiko Hara®
'Riga Technical University, Latvia, *Vilnius University, *Shizuoka University

Nanostructures (NS) are the most studied object in solid-state physics, especially the quantum
size effect in the systems of quantum dots — 0D, quantum wires — 1D and quantum wells — 2D.
Twenty years ago, a new quantum system was discovered, the so-called quantum cone in a Ge
single crystal [1, 2], which has unique optical properties: a huge “blue shift” of the
photoluminescence (PL) spectrum by 1.1 eV with an increased intensity of more than a million
times, with period of 1 p of the Cg; template of the point symmetry group and the "red shift" of
the frequency of the LO-phonon line by 6 cm™ in the Raman spectrum. The symmetry of the PL
band and the sharp LO phonon line in the Raman scattering spectrum are proof of the presence
of the OD quantum cone. The appearance of a new band in the PL spectrum of the CdZnTe
solution is explained by the effect of the quantum size of excitons in quantum cones [3].
Irradiation of the Si02/Si structure with an Nd:Y AG laser led to the formation of nanocones that
have a unique PL spectrum: a "blue shift" of 1.1 eV, an asymmetric broad band from 1.1 eV to
2.2 eV with a gradual decrease in intensity in the red part of the spectrum, the rainbow spectrum
and the maximum PL intensity increase more than a million times [4]. These properties of the PL
spectrum system are characteristic of varison semiconductors. This means that a quantum cone
with a solid angle at the top of the cone less than 607 is a one-dimensional system with a gradual
decrease in diameter from the base to the top of the cone. Therefore, where the diameter of the
cone is equal to or less than the Bohr radius of an electron or an exciton, the effect of quantum
size takes place [5]. A colossal increase in PL spelter intensity and a shift of its maximum to the
blue part of the spectrum occurs due to the transformation of the Si and Ge crystal from indirect
to quasi-direct and the retention of the electron-hole pair in the quantum cone. These facts
indicate the possibility of a gradual decrease in the lifetime of electron-hole pairs or excitons
from the base to the top of the cone. The purpose of this study is to determine the change in the
lifetime of electron-hole pairs depending on the height in the cone using the kinetics of the PL
method. Studies of the PL kinetics of a sample of diamond-like carbon (DLC) with nanocones
with a diameter of 100 nm at the base and 2 nm at the top and a height of 60 nm showed that the
PL kinetics is described by a stretched exponent and the lifetime of excitons gradually increases
from the top to the base of the cone. It has 50 ps at the top and 3 ns at the base.

1. A. Medvids, Y. Fukuda, A. Michko, P. Onufrievs (2005) "2D lattice formation by YAG:Nd
laser' on the surface of Ge single L]’)"b[dlr Applied Surface Science, vol. 244, pp. 120-123.
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Fabrication of all solid type Li-ion thin film battery and their bio-application
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3) P Jeevan Kumar, K. Nishimura, M. Senna, A. Diivel, P. Heitjans, T. Kawaguchi, N. Sakamoto, N. Wakiya, and H. Suzuki,
RSC Adv., 6 (2016) 62656-62667.
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Biofilm Formation on Fine Metal Pattern Electrodes
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1y R.M. May e al., Clin. Trans. Med. 3(8), 1-9 (2014)
2) 2)E.S. Gloag et al., Front. Microbiol. 7(2157), 1-10 (2017)
3)  3)R. Bos er al, FEMS Microbiol. Lett. 189, 311-314 (2000)
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Non-enzymatic glucose sensor with inkjet-printed copper oxide nanoparticles
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1} Kohei Shibata, Atsushi Nakamura, SN Applied Sciences, vol4, (2022) 253.
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Decreasing of membrane area of GUVs induced by Epigallocatechin gallate
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1) Y. Tamba, M. Yamazaki, et. al. Biophys. J., 92, 3178-3194 (2007)
2) FHEE, S AR TR EIFE LA RS £(2018)
3) PR, LS AEERER TR EEMA RS 2(2020)
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Gas Adsorption Properties on CeQ: Nanoparticles Under Reduced Pressure
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Measurement and evaluation of magnetic relaxation time of magnetic nanoparticles
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Localization machinery for membrane trafficking components of plant vacuolar proteins to the

trans-Golgi network
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REEOBBICBE TNV I LAF 2 ORE

Role of calcium ion in chromosome condensation
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Development of transparent piezoelectric thin films
and their application to health monitoring devices

W LM EEMPER, FFfHE
R IR, KEFEH
Al R, SARAYS, TR

1. REW

A B B OTRER T = T ST AF 34 AOB3EIL, El TSIk E 2 EiS s
na. KT, BFERECEBE L VR EOBEEL 1O FCEBET, EEHHA~—
b F AL Afp EIZIGH ATRER B RRE - EEREROMELAELTLLT5. BHEET 31 A
ThhE, Av— T+ v FORENT S A~OFEWAARETH U, A OHAPTICS~DEH AV EE
TE A, FLTHRETIET Z AEE V2 BN PZT)OE B AR 2 B HICE R O v REARTFT
HoAHM EICERL, SWESFEEERE)2EA L2 EME L, Z0EBIXETTFTY 7 A0
i ERRE T & A 550°C LA FO{EiR TPZTMIR A2 G RET A4 EH 5 553, ZHE Te00CLL F TEtEiREE
iR ST @i 1T e . AR Tl b AR R (CSD) B I BIT A 4y Tt st O Tk & &
A CHISEAEERZ WM L, (KR CPZTHIOEIRARE R4, MAT, BERERO/NEARTFTH 7
ALTREREEEHRESE L0, BELOHEOFEEHTEORREERIELE
2. HRAE
2. 1 SFHREALTHERLEZPZTEROSRILEE

Sy Tkt L-PZTATBR(AEIK 2+ 5 = L ©, PZTHIEOEIRMESCICHII L. 4 TakitoFis
BB THD.

GRS FEERS S AT E M o ¥ —VEERILT =T HARBER S, HSEORV
L& OREEEEREE. P2 LAT hF7RE L e FH =g LAT T YT rRE T
& = IA T L iEiElD, S EREE & LTRSS AN A o bR E A TSk Sy
EETINI=O AL FZ =0 AORBEEEZ G-, 200/ EEKEZIRS L, PZTRIBEARIEE 5
fo. ZHAEFLaNIONLNO)— FIEBHAN Z AR EicA Y ya—F 4 » FETHESE 0, 500C
THERR 47 & = A% (E L, (100)MEE AL H L7 PZTHARBHMIE S ER S hi-. Pra=o LT H7
=7 HARTER R TOMA AR IGNIC L 0 g T TZi-o-TioR G BE S h, R TRk
Loz bEZLRD
2. 2 RBREBKIHEEE L-PZTEEOCESSM

21T L - PZTHIEREE R Z, RF-v R b Ay # U -
FETLNOBE A B L= 5 A(a—=1 770594 Eiz550C
Tt X8 7=3REHPZTD) &, CSDIETLNOIEA B L 1= 4 5 A
(A —ZWXG: TFTH T A) A EI2550°C Tk bk & B 7= 30EHPZT
@yO2fEHOEERHME A i L SRS TH S, PZTOOEE
EHEA80pm/VIZK L, PZT@IE250 pm/V T o7z, PZTEF I » -1p
4 AOFNH240 pm/VIRETH LD Z G, PZT@TIRIEFICK 250 30 10 010 20 30
X REREEAB LN LAbnrs, ThiL, CSDIEI LY E RS O
B LULNOIEAEE TR, S2HOLAH 2L >0 F5EH X1 BAos i FIoHER X
LTWAZEIZERTS. OB 7 ARRNLOFRIE 7= BHPZTHEIL O F S
NEB LR, BELEN~OEMRFAL AL v F 7k
BH LY, REREBEHIBOIILLELZLNS.

Tl (hm




1-70

EDOELFEZADRELRILICBT28REEEETEROEE

Role of plastid anionic lipids in the development of etiolated plant seedlings and their greening
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Fabrication of ordered nanostructure array based on anodization process
and its application to biosensing device
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1) T. Kondo, H. Miyazaki, T. Yanagishita, H. Masuda, Jpn. J. Appl. Phys., 60, 010907 (2021)

2) T. Kondo, M. Yoshida, T. Yanagishita, H. Masuda, J. Electrochem. Soc., 168, 032508 (2021)
3) T. Kondo, m. Yoshida, T. Yanagishita, H. Masuda, J. Electrochem. Soc., 169, 092507 (2022)
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Analysis of the virus infection resistance to human iPS cells by using NanoSuit method

and Scanning Ion Conductance Microscope
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Refractive Index Variation of Saliva in Daily Life Cycle: Toward Detection of Bio-Markers
in Human Saliva by Surface Plasmon Sensing
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CT imaging evaluation of phantoms for visualization and
quantification of intraosseous contrast agents
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Development of an X-ray imager employing a perovskite sensor

B2 -ANSeeN /NiEd, B2 (L([&is, FRMI, fHEAs,

1. HEEW

ERAOXHA A= oI ARERRIZITE 00, 30emO% B2 2HHTHD Z LARKD
bhb, EEERROZRET L L TIZCITeRCdZnTe, TIBrt EAibh A5, FhAbEEREEOa A
FAES . KOROERZMETIORELY, ITETREMCMETESZ Ls KEDEREM A
¥T~n7Z2h4 FRHEEREhTEY, #EHEOHE6CTPoEGREENE L, Tk
a2 LD BXERRDUHER RN LA TE, XA A—UE U HEE LTLIERTESZ &

BT al,

2. HRAR

2. 1 EEENSOTEAH LEEOMFE LS
RO RAHA bREYE, T4 bAAA— R O S

A TERE T U O B A o b RO BTG Detector

WAL 2B, —HT, RFHRICE > THETIR —F&E

ENEFED D E DD 1=0h, PIRFE 7= i1 éﬂt _________ y

FHICHE L TBLSERG S, £IC, (EATHFE ?:i}il';edcapacitor [

THEHHY ORI L Fa 0 LER (55—

DT T L CSAL T AT VER  ADVEW) % B 12 PR S O CS AR & ADIEIRE Ok

BRAL, ASICE LTRELT,

2. 2 FPDER{EELAA—DLY

ALzl v EAmIc i E LASICE LTEIEL, 3374 ) P EEF LIz rHtha=v }
ERMELRE, EBICE M E EFLRME & EFE LT, Cdle & TIBr® 2 fil & o4 % 9248 UEh{ERELR
LR, GENCEET A LA LE, Su7Rb4 FREVHICOWTHAALREEHD
DA T S ANRTENE., ZOFATKEME A OEFRNTE L EEN2FMROMBNRTE
F kS

2 :RIELEErYa=y e, XBIZLSFv— MRIEGHR

3. &EX
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Fundamental Study on Radiation Detection Application in a-Ga;O0:; Grown by Mist CVD
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1} F. P. Sabino and Luiz Nunes de Oliveira, PHYSICAL REVIEW B 90, 155206 (2014).
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Augmented Data Glove for Advanced Hand and Finger Motion Interactions

McGill University: Benjamin C. M. Fung
Ontario Tech University: Patrick C. K. Hung, Carolina Velasco, Marco Cano, Akira Tokuhiro,
Alvaro Uribe-Quevedo
Shizuoka University: Kamen Kanev, Masakatsu Kimura, Hidenori Mimura

1. BREN

The project's ultimate objective is to utilize Artificial Intelligence (Al) enhancements of the Data Glove for
advanced hand and finger motion tracking that can be applied in different scenarios. In the previous phase,
we designed and developed a communication system based on an advanced motion-tracking Data Glove
for enhanced support of the deafblind. The Data Glove allows for high-fidelity determination of finger
postures with consequent identification of the basic Malossi alphabet signs. The designed Data
Glove-based communication interface requires minimal adjustments to the Malossi alphabet and can be
mastered after a short training. In this phase, we aim to investigate how the Al Data Glove enhancements
could facilitate the recovery process of patients who suffer from finger or hand injuries. Common hand
injuries include broken tendons and ligaments in fingers due to various accidents. While many patients
can eventually recover most of their hands' functions, they often need to physically visit the hospitals
weekly to perform long and repetitive exercises with the physiotherapists. In the process, the
physiotherapists need to monitor the patient's hand movement closely and immediately correct the
patient's movements, whenever required. The whole duration may span from a few months to a year or
even longer. Therefore, we investigate how the Data Glove enhanced with advanced Al technologies, and
more specifically with deep learning methods, can be used to optimize the current time-consuming
physiotherapy procedures and reduce the time for hospital visits.

2. BIRLR

We have developed an Al-powered motion-tracking system that can partially replace the duties of
physiotherapists. The system uses a Data Glove to monitor patients performing rehabilitation exercises
under the supervision of a physiotherapist who adjust the postures and corrects the mistakes of the
patients. While the proper motions and postures are being introduced to the patient, the motion tracking
system employs the collected data for training an Al-based rehabilitation model. When the
physiotherapist leaves the patient, the Al-based motion-tracking system switches from training to
detection. In detection mode, the system monitors the exercise motions and postures of the patient. It
issues an alert if the deviation between the current exercise and the reference exercise learned in the
training phase exceeds a prescribed threshold.

3. BEFEXM

[1] Kamen Kanev, Hidenori Minmura and Patrick C. K. Hung. Data Gloves for Hand and Finger Motion
Interactions. Encyclopedia of Computer Graphics and Games, 1st ed., SpringerLink, Cham,
Switzerland, 2023/10

[2] Zhizun Wang, Dingtao Hu, Rupendra Raawvi, Patrick C. K. Hung, Benjamin C. M. Fung, David Meger,
Hidenor1 Mimura, and Kamen Kanev. Making Robotic Dogs Detect Objects That Real Dogs
Recognize Naturally: A Pilot Study. The 15th International Conference on Information Resources
Management (Conf-IRM 2022), Oshawa, Canada. Association for Information Systems (AIS), United
States, 2022/10
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Quantitative evaluation of artifact by root canal filling materials
on CT images with difference lower limit of x-ray energy
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Mechanism of Uncoupling Protein 4 Expression Invelved in Neuroprotection
of the Fastigial Nucleus Stimulation in Rat
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Houston Methodist Hospital, Eugene V. Golanov
Agency for Science, Technology and Research, Min Thura
s LR ST ERORSE, JEEE A
AR EERRTE, ANRERE, A

1. BIREM

{EfERC 2 o 7120 L TlE BF L i isgm & iz & PO iz BfR 4 5/ M= TEE (FN)
OEZRME Z v b P REENRPAER (21T 5 L INEENFNT 5D, 2O A D= X LIFRTH T2,
oo 1Tk A2 2 b= B ) 7R B T d Huncoupling protein 4 (UCP4)A3FNE Il X 5 Meifa
BIREOA = A KCHELEEE LOTREEE RH LS, APFRECHFNESAMIC L - THEEERS
UCP4D I A B = X K titd 5,

A

2. 1 PRHETEZ(FN)RIBIC L HUCPADERFEE Cortical %
F v FENOBESHIM AT 5 & KBIZUCPAOBEATIHET B 2 Moo ey
L mRNAFRYT T G Eip otz —F, D OB Sl T B e
ZUCPADFREE MR SN Ao 2 E e, FNRIBESEMIC
UCPADFEBAFEENAS Z LR ENRT,
2. 2 2V EEMERENLIZUCPAORIR
FNHll# Iz £ AUCPAO BB FHEHIZ = VU L EdEREIRE & i L TFT
bhakEz, HL"a—N(CChHE5IZLHTEF ALl AR
Kz LI=UCP4D B A 8122 L7=, invitro(7 » b A{CEE 3 KM
HAPREMIIE) £ 72 iin vive(T » PIZEWT, CCht 5 TUCP4D 3
WMATLEL, ZOBRII7T e TlflEhi-Z L6, UCP4

Reduce cellular damage

DB Y AEEMERIE A L TiThh s Z L imlgE S hiz?, ¥

2. 3 mitoKareF ¥~ JLBIOIZ K SUCP4MDFREIR ‘ Neuroprotection |
IT Y F Y FILL DmitoKaeB D12, BBEOR—"—FFF
E. UCPADRBFEJBAH=XL
(CONEEAL . UCPADRBAFZEE LI, ZDLE-Or &7 T T "
T2 LUCPAO R BN FILH A& LTz, mitoKarpB 02 Ko TIMED -0y 2388 4E1 5 Z L TUCP4O FBH A
JhiEEAL, ZAUC L DIEMEEREAGEI - A h D Z L THREL TS L EL GRS,

L, = U S AEBIERERIEIRS 4 L C AR I AR LmitoK a2 B 095 = & CUCPAD RS54
SHMEREICHL L EXD (R),

3. &M

1) DU Reis, 8 B. Berger, et. al, Journal of Cerebral Blood Flow & Metabolism. 11(5), 810-818(1991).
2) Y. Fukushi, E V. Golanov, et. al, Stroke: Vascular and Interventional Neurology. 2(6), e000362(2022).
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Surface plasmon-enhanced fluorescence immunosensor
for early detection of perioperative myocardial infarction

THILEKRY T, BEET
MR ERER KE b B TErsenT, ek, =4 —

1. HIREHN

ABFFEO HENZ, RO ELECHETH Lk OHEE (PMD) 22HIc8 BT 500Gkt
YHERETDHZETHD, PMULLBFR 2T T, LB FEFR B THLELRECHF R E - T
By, BEOWEIWALNOECEAWETH-HI0E, RiEFXHERYICRHTA L nEELLA
(1,2). PMIZ G LoD EORKNICIE, CERORFECEMDOER. £ L Tl ~HFH L0 b e
=1 (cTnl) 72 E~v—H— T OREBIBILE 2250, Fiov—b—STORHORESESHE LTV
5, L Lo —a—0FoMmh B IpgmL L~ L BN, SRELRHERLETHS,
FfeTnl#z ¥ ORIV G A REREEIL, BF1EIORIE LT RV, BEORRNELE:
Bz b5hil, T TANETIE, RBELRE ST AT/ EEEEE L, B0IELoRENES
AIREIC T H R EIEMIEZMAEDE T, cTnlEdR L LIRS OB 2R,

2. BRARE
2. 1 =E&

AAEIL, AT TACRE YR N o B R AR L, ERIE, N AxAd s —IF
— (i £632.8 nm) , ELATVAL, AuZEtl, L—H—RHAO7 4+ b A4 —FRHEE, SEECHDT AR
A7 Tra—tl, ek H B 0OMulti-Pixel Photon Counter (MPPC)7s B AR E A, SiEtho BT, &
Z A Bz, T3 nmO T & 44 nm O Auflli A = OREIZ A S #EETREB L 7=, TiERiTAu
M & A 7 AR oREER & L TERT 5, dqokBREBAD Z 4 FAA AT, ARIEOT 7 ) Ao
FA PAALTORMEIZT 7 VRO T LR L X UVIEB{EEO N EREEF R TRE D 17, —bE L7,
¥, FA RS L3 —FOmEIZIE, PREBICREMRITEEZ200 umDE Y P AFA R
Di—r 2O, T4 b3 OIS Z Oz TEBLERT., To—kk Ui, E&
Tk, #ditaFEAlexaFluor 647 (VUL E650nm, d{EMR667nm) Fif4 7 v —"1/ %4 L T4l
Bz L, #m7 7 XA itk o ThhER Eh T ESn/i®m s 71 briaA 7 T4EX L, MPPCTH:
H L.

2. 2 BE-ER

U ESRET A AR (PBS) PO A ~—RA T A L LT, Alexa Fluor 647¥5i % 5 L 7=
LA, HEHET LR O®R, BEMADZ-. BUEEEPBSIZEL, HELEE DA, SE5EEIT
HD_—ATFA L ETHP L, BELE, MEOBRIY, BELERFRIZE-T, HRAT T AT
oo TR &, B ENHEOREBITTRA S ZERRENT, F#&IT, 74 b4 7R
SO Y, BFERORELEITY., REE L RET A,

3. BEXM

1) T.G. Weiser, S.E. Regenbogen, K.D. Thompson, A.B. Haynes, S.R. Lipsitz, W. R. Berry, A.A. Gawande, An estimation of
the global volume of surgery: a modelling strategy based on available data, Lancet 372 (2008) 139144,

2) P. Paniagua Iglesias, S. Diaz Ruano, I. “Alvarez-Garcia, Myocardial injury after noncardiac surgery, Rev. Esp. Cardiol. 67
{2014) 794-796.
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Evaluation of bone affinity of mineralized decellularized tissue as application of hard-soft tissue.
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1. AREM

R, B-F, BN, BE-E e SO & BGHRk L OB RN H D, T b OB RHERT
13, BE-EHEMRDS L — L L RIZHEE T D oI iECk sy, R BRI Bl (V77— a )
THHEMLAMEELELTWAS, Zo0k5 fliMieMErF T 5 HERAARESRET S 20iz, 2hET
WA BRAEER R D 2T — 4 o — F OFERECHE B A HIE X OV S laakiin ) & 12 2 e o
— b O{ER e B AKITEE LIS REOR B A B UIZFSER L <fThbh T 5.

RN F=T VT AO—2 L LTI AERRES YR EATEY, TOEWERZEENL T
H—oL— MM PICINT L ERRH & LTI, #Ae3D7 Y » Me XIic X S5 - FiREE
2, BLAA AR & AN L& a T oSl 7ot 570 F, BUHRE (LR % o iE s BFgE
PIThI T A, YEFZEE T, kB biiEo iAo —ok LT, 7 #EiakosE 2 i
AT TS 5 2 & TRIRHCERAAME & L TolE A%, Z ORISR O B AR B Stk &
M EEHAEn, #8RY LEEHL D MEERT LTS RIFE T Y b M7 #
f DI OIn vivolo BT 25 g ik O 2 1T - 7.

2. ARAR
2. 1 AFREEMRCLEOTR

72 LEAEERFAKEMEHEAP)E & T A F o a—figd B U o AGSDOEAS T BAERR{E L, Bk
THOEERM L SR Y 2 OEOFREIZABEEEHANT, VB LAEiT
X Ei, ZEBETE, fibhA T AWK (Cafadik:200mM in TrissHCI(pH7.4)) & U L fEkFE
+ ~ U 7 AR (PEEIEG120mM) %R L, Calfili— Pl —PIRil— Tl & 101 7 1, FRFERR
Z10RPICREE L, 5301 Z T o, L) wEEh AL AIERIZ2W T, FTLIREE, XRDHIE
TEM#BEC TRl SO FM A2 1TV, EERE THIMEISEM), %mw*r%%ﬁﬂbnoﬁawmm
EHOBHEIZEZ<< GENDH A Fax i TA% A4 F (HAp) 258 T5Z LMoz,

2. 2 FAKERMEEREOEDIN vivolzB I+ 5 EHRNMTEE

AR L Ao AR A A 0, 10, 3084 2 ) AT#EEmT « FEEIAEER F~MHEEL, 4AE#ED
BATEH A HES AR5 B0 b BB Fotd &2 3l L 7= (Fig.1). 0, 10, 3041 Z A WTFThoOLBZ BN T LR
m&rﬂﬁiﬁhf0#4&»Tumﬁﬁmummﬂ&ﬁb LERFEE R Lz 1031 2 ik
WTIEA KRB OENICOTIcHEBREL, —HE L Ty oAl shi 30t 24Tt
LIEAE~OHEORMITIZEE A FR AR o720, DEEEIZ W TE MO MR A 1 T,
FIZELTVWAmIZE W TESIELLBAEEL, IEFORBRBRLNE. LIROBKEYA 74
BT aicoh THEFTOBRSABESWZZ LG, LORK(EEIZ 17.“_ Lfﬁiﬂﬁkéﬂé_
LR EINS. U EnB0YA 2 —
NTHLOEAEEE L TREF SR, 10, 304
A 7 NAREERLETEE L TEES
haizwh, TRERSEMAZHET S Z b

% - 3= : 3 q i 1. HE s : ons nf calvarial defects implanted wi hmlnmllzed
T fﬁﬁ-ﬁiﬁi ﬁﬂi‘i’ % Ll 2 @!T EDH d:cellular:;:d pericardium Il]mltﬂ 30cycles). . §
REREA R STz,
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Electrochemical analysis of a respiration activity for a three-dimensional cultured model with
biomimetic vascular flow

RARERER T A, B, HEGE, Bal
HAEKRY:  ToEETfest, RIS, BREC

1. AREH

T, /N2 iRIRT 34 ANT, b FOMBRELY BPME T2 A2BBALIIRFIEhTWS, Zh
IX, AEERE s A5 & (Microphysiological system, MPS), # 7= {forgan-on-a-chip & FE[Ti1, fElcHiET
hofz, b MEAOMREE S, SREECEGTECh D LI TS, LvL, organ-on-a-chip
DE S OWFEL., ABROBSHELZHEE-T 5 - ooEilHRIcET LT . i F-TFiEL
FHAAIZBR B AR TV 5, RIFSEIE T, S N—T 0 2 F T, HRICI0 AT, MF
WEMADBAET MV ENRIZ, BRULFHRBETM A7 AWML T2 E2#HMNE Lz,
2. HRAE

ERLE=T A0 2, RYPAFAVox+ o Uo3EHETho . FREICHD K T E#EL R
T35, ZOMEBEEZFEEORIL (¢ =05mm) 24 LT, LETHET HREEE (R7xz01 K,
BAANIT A F) LHEERSE S, T30 A L@, ftashiciblieoTEY, B3 L5080
BREFATLZLENAHRETH D, ZHIZL D, 751 A FE TORMMEM/ERGR, B8L0F 34
A2 LB TOMNEBIL SR 7 =0 FORREFMATRTH S, AFRTIH, SEFHIROR 7 =
B R, RKIEBRAANT /A Fextgl L, #hER (P 205V vs. AgAgCIOERMEHIFT5 I L
T, MlROCEEHBRZHET5Z 2R AT,

[BEfFL> 7] RORE

meLHsahs
IEEgETL

[enEnmam

& 8
3. BIREER
BFRAESEMI DA 7 =04 FE&EBICEBELLZEZA, A7 04 F~OMEHR, )R
AETHh -, i, BREFEE -V EHWT, BENBROHUBFAETHY . TOREIL, T34
AN TORMEIZIER—THY, T34 ARICENTHEEFEBRRINAAETHD Z L AR L,
i, 2 b2y F) 7TEOHRSER THHFCCPERMENICEEG Lzt 25, MENREVEAITHA,
MEFPHE SHIZFREFMROR 7 2o FTIIBRRNHOENSHEETHLZ LAMETER, 2
O &, MEPDEREERE LT, ABICHELTWS Z Lawd, Biglc, KIBBSAAAHN ) 4
FICR AT LEERAL, BA~DERRZ )V —=v D ATLELTH, ARBERTEEE
EHERB LY,
4. BEXH

1) Y. Nashimoto, et.al., Biosensors and Bioelecironics, 219, 114808 (2023).
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The implementing of the portable device for early detection of the SARS-CoV-2 infection
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1. HEEM
With= o b2 Tt MR 1L, U O R M L REE, R TeRE AT I S TR

ThdH, L LAEBEERM GRS Ziih 2 BE TP, RHBRLICES Dz v, 2 T4

FEL LAMPIEIC L B 7 ¢ A AR ETREFEL G R HEEToBREHE RS T5,

FAHFELATHERTEZFR oo A LABERER~ 707 A A0MBEEMN -1 4,

2. BARAE W

2. 1 VALABERAR—FTLT M AOME _ - ! om0t
BT, BSE LI T/ AR, AT/ AR~ ' £ rurrimen

OAROFMRIEOH T, Wik & O 7 4 A A BEFHR

~LAMPEEBE: TORTRE M T5FHFiE [NEC-

SD-LAMP| 23T %, ME4 2 7 /{2 Proteinase K7

N & 3 wSalivaDirect iz I L B 7 4 b 2 GG TR A

19 1) HEIS#H., EEMNCKERINT S L, B8AL K

Ja L, EEENAEI05C E ThN#A X, Proteinase K42 L

LR IR L 250 S F RO AT 5 RIS

FAAZLAMPREE R TR L, AT L7z S 3 F BT ER

BT 5HT, LAMPIEERITT 2, /A IF BRME _*f“""’"h
LAMP®#E R G D62.9C T 0, ~3L I F Bl Ak u_ﬁ-m;i'rm -TEiT, R
{E~EE~EET AR, —ERECMEBTE S, T/ A s ”1 ]- : % i
DRESRTH vy var—ARETHY B HAL - [ T ——
TORERNLITETH S, g

R EREE] i
2. 2 YsLAEEFHEHEAS

7 4 L ADNAIR A 7% i, NEC-SD-LAMP® 5 e

RtERAE A T o R E2Ion, AESTi, 77/
ot A, EfIdA R A e AR (CMV)DNARR
A Lo o Ao d F F A B L, NEC-SD-LAMP#
AT LT, ERICTFRT X 912, NEC-SD-LAMP# £47 L =45
f, EEEPICEENLD 7 o A ATRFE AN, S A5y
MDY S, i, KAEBTHRALEY? s A2
DNABEE (210 copies/pl T U | Z FLIZSARS-CoV-2iLF D3

1 NEC-SD-LAMPT 73+ ABE, (a) SalivaDirect;iESR{THE .
(b) LAMP3ER{TH

RERY ST
NC G AILR CMV

TEREIZ 51T MR 7 ¢ A ABEDESEE KX < FHS CMV
2, LY, e  AABRRY, RBEBBTHE 734%
AR FTRE S, ERA R RER TR LT,

3. sEXH

1) Vogels, C. et al. SalivaDirect: RNA extraction-free SARS-CoV-2
diagnostics. protocols.io, dx.doi.org/10.17504/ (2020)

2) Jialou Z. et al. Viral dynamics of SARS-CoV-2 in saliva from infected
patients, J Jnfect, 81, e48-e50 (2020)
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In vitro electrochemical device for regulation and detection of bacterial communications
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o

2. MEKR
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2 3 #RLER BT, (b) EXUBELANAT% OH

®2 (b) 1. BAMEATROERA A— P Ths, M  CT7 e

HOE 5 S PEDOTE fiti i 8 [P oot B oo Se B —@mgicfim L=, — ok o dkidEfMET
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f=. WTE, EEALHEEOREOEn, KEREO~A ¥ a7 A AMEERHF L T A,

3. &EXM

1) D. Makino et al, Bioelectrochemistry 149, 108290 (2023).
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Mouthguard biosensor with telemetry system for monitoring of uric acid in saliva
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RPN AFE L, & 6ICiIXANESIOFE LR b T D, AREFZE TR, BEPicEEhd
e B 1A o e i A EH’“’ E L. REEAAA A2 OEREGHE, BREEdE Y 20— FRE -
H(FrEH A OMELITo T, A1 F b LTHE S 5720 OFEREOEEL OB,
TEENBRE T OERMEREOREL AT 5 MR E LA G b T PEREFE N A SR L 7=,
2. BIRAR
2. 1 HEERRERNITELY
R o T BEIC S E (e L R A % 2 & —F (uricase) DL 12 X 0 Rk S - H:0:% | R
TFTrFd ALy AW EEMERIEIC T EERA S UREREENET 5, EEREE
Dizsh, =7 AH = FMGOME I REEE 2 ER L7, K oI nPEREHRI R OB e
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1K N COREEIC 18 T 2 i 5 T T 5., e
3. BEXM

1) Mitsubayashi, K., Arakawa, Electroanalysis 28 (6), pp.1170-1187, (2016)
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High functionalization of bioactive polyetheretherketones
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2. BEAE
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WTIHR BRI EENRT 35 A FOIREATHER S DTS, SBFP TEWT <4 14 MER
HEE L (Eim),
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T Ehbhat,

3. EXH

13 T. Yao, M. Hibino, T. Yabutsuka, US Patent 8178066 (2012), JP Patent 5261712 (2013).
2) T Kokubo, H. Takadama, Biomaterials, 27, 2907 (2006).
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Evaluation of biomaterials using luminescent peptide-knock-in macrophages
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BEfai Piong, #ERISIZMD A RERN~ 7 0 7 7y —37 (ML), FAEimdlagio @ < el o
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L L, SRS FHENS L UM LR 2 L, —h b o8 BHI T 2 SR E 2 L=

2. AEAE
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ﬂ: ;5': = ‘—JS ‘hr—j— _‘AEGJ%_}'I"U-'_{H[E % w7, Fig. Lumil::o':lct intensity of synthetic polymers and decellulanized tissues
3. 23X

1) .M. Anderson et al., Semi Immunol 20, 86-199 (2008)
2) C.E. Witherel et al_, Acta Biomater. 269, 120667 (2021)
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Development of photoremovable protected group that could function under specific environment
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3. &EXW

1) D. Kato, T. Shiraishi, H. Kagechika, T. Hirano, J. Org. Chem., 86, 22642270 (2021) (Selected as “Supplementary Journal
Cover™). DOI: 10.1021/acs.joc.0c02419.
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Development of novel retinoids with CRABP1-specifi function

RERERRY e LA B 8, Al imE, i L2
BROKELFKFE HES e e
T F VA K Li-Na Wei
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HAHZEdbhol, RARFERE L LF /A4 B (1) ICL5EFRIE < HefThbh T a5,
RARIZERT S LF /) A FlitEZ2 R+ Z L%\, TDOdH, CRABPLIIRARIZIN LS LF / A FOAf)
EEMLE LTIADZ LN TE, CRABPLE S L Tnon-genomiciftE & "3 LF / A FIZHFRHISA
FloEfibSh s LTHFESh S,

BER, A7) —= o RH LI EEHE Y — FE LIEEREE ATV, CRABPLIZ X 2 Hiik
EHEHEMEORGE BfE LT s,

COOH

3. 8EXHE

1) L.-N. Wei, Annu. Rev. Pharmacol. Toxicol. 2003, 43, 47-72.

2} S8.D. Persaud, 5.W. Park, M. Ishigami-Yuasa, N. Koyano-Nakagawa, H. Kagechika, L.-N. Wei, Sci. Rep. 2016, 6, 22396.

3) S.W. Park, I. Nhieu, S.ID. Persaud, M.C. Miller, Y.-W. Lin, Y.-L. Lin, H. Kagechika, K.H. Mayo, and L.-N. Wei, Sci. Rep.
2019, 9, 10929.
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Design and Synthesis of Phosphine-Borane Derivatives as Estrogen Receptor Ligands
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47D EFICHRT Y (BH:) PG LERAZ7 2 R T o E (B1 1) 23, &
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2. 2 ERY A FEETE
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3. BEXM

1) Saito H, Matsumoto Y, Hashimoto Y, Fujii 5., Bioorg Med Chem, 2020, 28, 115310,

2) Nanjyo S, Ohgane K, Yoshioka H, Makishima M, Hashimoto Y, Noguchi-Yachide T., Bivcorg Med Chem, 2019, 27, 1952-
1961.

3) Eto R, Misawa T, Noguchi-Yachide T. Ohoka N, Kurihara M, Naito M, Tanaka M, Demizu Y., Bicorg Med Chem, 2018,
26, 1638-1642.
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Development of a novel platform for screening of RyR1 modulators

NER R FE IR, HIl W, Sk 2
FULEE B AR KRR oA gERT, BT 92, A R

Virginia Commonwealth University, Montserrat Samso
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3. &M

1) Murayama T, Kurebayashi N. Curr Protoc Pharmacol. 87: 71 (2019)

2) Yamazawa T et al. Nat Commun. 12: 4293 (2021)

3) Ishida R, Mori S, Murayama T et al. Bioorg Med Chem. 74: 117027 (2022)
4) Murayama T, Kurebayashi N et al. A J Gen Physiol. 154: ¢202213230 (2022)
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Research for the discovery of anti-proliferation compounds selectively under low-pH conditions

EF R B EAT, AR, REiiL
Bk KB FER, SRARRE AL
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pHEREE, BB RE TThTh®R L-, 0%, {t&PEFn, MREmisEEasiEL, €
pHER SRR A IR YR A i3 DL B 2 EE L=Fig. 1), A2V —=VFHFA4TF V=L LT,
HRERREREEEME T ARER LA T34 77 ) —, BLURRKENTT Sl
HERMHY A FA T ZV—FHWAZ LT, BRobEREBELTRTOREH L0 95, @AW
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pHEREE Tl < MifAE A FE L, @ £ TIEd £ 0 MIlRsE £ FHH L eSS EfiEs ik s hiz,
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— —
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3. &EXH

1y C. Corbet and O. Feron, Nat. Rev Cancer, 20017, 17, 577-593.
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Preparation of dECM hydrogels using decellularized skeletal muscle and effect on HSkMSC

FOLERERRE AR TR BRI, BARS, ARHE|, FHdK

Department of Bioengineering, Imperial College London Jun Ishihara
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2. BEME
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HHPLER? ClIffiiE S MEFF S A Z L 2B L
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=1 Rk OHER (R
(Scale bar 100 pm)

3. XM
1} Crapo PM, Medberry CJ, Reing JE, et al., Biomaterials, 2012; 33: 3539-3547.
2) Nakamura N, Kimura T, Kishida A, et al., ACS Biomater. Sci. Eng, 2017; 3: 1236-1244,

— 105 —



#fa o 2 HH1 9 5 B R b Al idh

Decellularized tissue extracts that inhibit cell differentiation
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3. BEXM

1) M. Tabuchi, et al., Mater. Sci. Eng. C-Mater. Biol. Appl. 56, 494-500 (2015)
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Synthesis of fibrous calcium phosphates with visible-light response photocatalyst and evaluation
for prevention of virus infectious diseases
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A=, 900°CT10 minNEL L CHESEMR A<= L 2 5, anatasc*?’rutlln: TiO I Z Ko TisOn /i S 4
To. ZOFEREND, B0°CHOIREE THITPODIA M T L TV RN Z LAV E i,
22 TPOD¥—kB:—KHNE(IZ L STIO2DE R
¥ —iE %, 100~180°COiEE T% 1 kKB Z 1T - 7=,
A BLALER IR BE O KA £~ TpHIZHIAN L, 180°CIZB v TH
9L Ap i, P A 900°C T1OminNER L, #544FH ZXRDT .’i'
ARt b 2 A, ARENEFEAY160°CIZ 330y Tanatase TiO» 73k
H & EMR LT (92.95% (Rietveldi®)), —F, EHE T
SERETR, WThoEETARBUBRLESES LT, 1
ZORTHRAER LTSI Lol
2.3 Anatase-Rutile TiO2( $8§/{H
160°CH5 L UNM70°CTH 1 K EVLEE L TH7-BHAIZEB L
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TETORELEB~7 (E1). ## (160°C) DB, j—ﬂhﬂ:ﬂzﬂﬂ:ﬂ:ﬁﬁi!_}:m
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PS50 / a.u

anatase TiO; D FE 4538 BE | LINEE E o | HfE - TR 0 200 400 600 800 1000
BN L7275, #%#F (170°C) DS, anatase TiO. 0 F 45 T IMELREE [ °C
IX700°CHHE ML LGS, (Ko Trutile TIO.OR358E B 18—k — KBULIEEED X #
DRI U7z, ZOfE R G, INEVREE % JLIZTiO, Manatase - Ay aRBE [ BT T NEEEE (% 10 min
rutilefH A ATRETH S = L Ao, fREF; =R O

LA E, TPOOX)— LB —KELBETE, B TINET 5 & @, W 160°C, | hKFELEE
anatase-rutile TIOAA 2 HIETE 5 Z L0345 o i, O, O : 170°C, 1 hAK#EsLes
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Antibiofilm activity of wrought Ti-20%Ag alloy
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2. BARAR
2. 1 EEAE

Ti-20%AgE®A > T v MET NI T — 7 FRie TR L, SRS & BRERE L2z, Hekic
g0 LTS Uiz, Sl 2 B L, SABRi#ZOSeHE LB ER < fo&ns
#R00FE THIEE L, Bl L T &RBRICH Lz, SITIbL D bRERICAB Lz, 23147 4 L AT
R TIX, A7 0 — 2% 5H LIoTSlEHIZ&E #1218 L. Sreptococcus mutans ', L < i%
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BRI B Ti% T LT3 47 4 L LR AHEE Lz, $5EIZANOVA & Tukey HSD (a =0.05) T4 i
WIEET -7z, PURAFABRIINS Z 2801FABRIEIZHE L, V) EERER I IRE Lo E & o %&m
FohrabEss Uiz, 2o irE 2 RIR L, ERFHRESEEC TERE SRS, JUEEEMIZ L0
LB DA B A 1 E Lz,

2. 2 ERHER

BULERRT O B&MIT a +TAgTH D AEHIIZHR D
EREESSRERICED L (H1A), —J, 3
BfgiT~ v P ERICE D AgDiEgafn B A2 L
TaTiHEHMERD, ERELEHIHEE L (KA),
8. mutans L 8. sobrinus® X5 5 OFEW T L Ti-20%AgE  eion S i
IR SN A7 4 L ABRIITIL D bEEICED % 1 Ti-20%Ag @ SEM &
o= (p<001) (F2), £/, FLLOMEHTLT-

120

20%Ag S EOEREEIITIE Eh 69, FETHEEEZ2.04505 4 R g OS mAsns @S, sobrinus
L. SEHREARLLEHESAE, LEXAST, Ti20%Aghe E I
(%, R~/ A7 4 L DGR LTS, SRR (W § ‘
POBRE) EARVC LARENE, ThORBETI0%AgAS 5
OFERTRTBEOBAN L — Uiz, RIPH T LEEHRE 5 °
Rl LR E B HRD 2 LA bR T, §

# ¢ Ti Ti-20%Ag
ls)éiazo Kﬁ?&hashihﬂ et al. Dent Mater J 33(3), 389-393, 2014 o &mﬂ:ﬂ?hﬁéibtf{‘f -

“ it ’ Gl 7 4 ILAE
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Morphology and optical properties of non-stoichiometric hydroxyapatite crystals

KB HSILAIRTSERT / FEER AT SR T, il
KBRS PERERFOIZERT, BEYF fil
LAWK KFEPE LEWER, KR
FURIER R RS WA F LoERToinT, SRS

1. HEEHN

UL 7LD —RTHLKET A b (Caw(PO)((OH),, HAp) 1X, Ehifrs o SRR 4y &
LTHENTED, #hiEE it Lo BB SOAEMEE LTERSAAEEL
1z, BIRE WA RHE, BB A MBHE R T2 2 06, KRRIPOHRDEREA L LT
MAMfFEEns, ilF, HApIZEFAHER T 54 255, P ~ofF HEoHEoBRS 2 < Hn
bND, LROFETFATHLLOO, EEME~OIEAZEET D L #EAME D O EMECE R
AXEOENHEO L EZEET 2 LE R H D, — 5, IHFEOWEICEWT, —BOkEE 400 8
A A BRI L DEMEEO AR i L SHApD B OiEH ARSI E ShigH TV aY, L
L. #®dbiiE & PR OBRIC v TR, flly OGRABREIA TV D L OOEHRE D2
W RARIE B ST Wiy, £ 2 TAMNE TiE. HApDOFEMIED RS —t, ik, HREEL o
FFEHEO MR E RS2, Bt A 250~ OBEAG T 2 HAp & KEVG B L TN 23
FRE AW~

2. AEAE
2. 1 WREEAFEHEHAPRRDKEERK

REHL, HFELOBENEBEICAMER L, T, 1~0.1 mol/LIM)iREE @ R 3K FEHE & Fih
L. WHEEAD o A4k B L) A BAKRE T BT ARCAPEALDLOTERD L HIZIMA T,
RS TpH=2IZFR%E L 7=, £ D%, 160°CTOMRFHABLIE 21TV MG TR L 0 Bk &2 57, 135
NN, TRTOBERETHApICRB SN D E— 7 i &, REVEREOERETIX—BR
AL AOERBR LN, 77— ZEREAGHREST (FT-IR) ITX 55 X 0 RFEREN @
WIZXFCOMICHET A E—2 Rl s Rohi, SoIcfohi-fAmiE% A4S s
(SEM) 2k 0@ L-FR (®1), REREJEL 2513 VEMOBEBTER 2 2Ry PG
gHk~ L EBbT AT HEE I, UL EOFRENG, B L RRICRRSIEC L 5K
XV GRS R 4 A STl 4 ODHAp R TE 2.

2. 2 HApHEROREXAE

Wiz, B o -HApBIARRUEHZ DWW THOE R BERTH 2 AV T340 nmD phil Yol & TORKE ALY
Rz fliE Uiz, e s LT, TlkOHAp
bIFESEMTHE Lz, AEGHLREHT, &
WAALT R D400~450 nmDFGEH T e — F
feE—s&m L, hiERE & e L ThThic
B¥ERTHERANR LN, 58X, REEA A
Y DEHERLCAPE N DENIC L DR \
HIZHWT LD FETH S, 1 RFERE (2 IMBET (b) 0.1 MTAS

ik L 7=HAp#5 4 DSEME K
3. BEH

1) €. Zhang et al., Cryst. Growth Des. 9 (2009) 2725-2733
2) T. Goto et al, Powder Technol., 373 (2020) 468-475
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Effects of synthetic process on bone tissue affinity and heat generation property of magnetic
nanoparticles

NN TR A G TR Es S, AR, TR
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1. FREM

MgFe:04 A TiOFMBELER B LI L 0 %2 UV — S OFHATRE TH 52 0Y, FiHfiroifEod
RURARBEEREL LTAERTHS. MAT, TIiZEET 5O EMAEIEC & 0 BIEBOGHE
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7=,

2. HRAE

BRI E I BT, BEROHMRRIZZ2 S X 512, Fer0s, TiO2, MgOEFRE L, ¥ 5 Lk T20H IR
& Lz, £O%, SICEXIE TREP, 730C T2RMHENEE 1T - /=, WIZ3053 Mo o Bk Tir L7z,
Rt 2, SICEXUE TR S, 1200°C TIRFMIBER LIFR+ 5 2 & TREHEM 2T /. —F, $ifkE
EIETIE, HEE~ 730 LSk, BRI, T A(IVIEAT »E= LT 77 FYEFR
oA K, =FLrF)a—n, 72UoEP0CTREICEMREE, v P E—F—T#I150CT3
FEHIURFF L, 400°C TIRFEIBERR T 5 Z L THIBRE 21572, TO%, REMHR OO 7 £ =7 /K TpH
10.00(Z 38 L7=R Y 7 27 U VKB % BTSRRI 4, EEEsmEsaiiTy, g~ 75>
7 LAKEEE N A T, A U7t B & i L 7 1%, MoSifE X P 1100°C £ 72131200°C T1RERHIBERL L,
ST ' =7 L L UBHIA Tl L &8, B4 ER U7z, ERGRORNIXHRE47 3 & (XRD),
AR NEFHMEI(SEM), EBRIMHNE TR~ A 7 07+ 7 A H(FE-EPMA), B8 &7 T HREAGH
(SQUID)YIS L Ut Bl R 38 A 8 4 W T RAGRR I L v by L7z,

P TOFE Tspinel HFHTH D Z L BXRDIT L 0 fyinodz, MO, BT ERS ER
L7z, ZHUd, Feb Mg —HATICTEBEN-HLEZ NS, MMA T, FE-EPMAZGHTIZ BV THLERK
OHIIZ -, Tids L UMgd s b0 L, Feddjdi b3 5 fedR C = /. SEMBZORER, EHBSET
R U723 ORI ~ 3 umTho7zoicxt L, SRRGEIC L 0 ER Lo EHIEE om~ 1 &
m T - 1. SQUIDBIEIZE VT, x = 0.35, 0.40D1100°CHEREE & x = 0.35D1200°CHERGGEI D X% = 1
—EIZFRENM61TC, 47CE LUSOCTHhotz, MA T, FHRGE L BEESETEML-RET
FRMERE TH-ThF= ) —EmRRZ2- T, ThiZSEESETOEROBICENMLEZRY 72
UL g E MDA R OMgdispinelfHIZ A VAL 28 &

Ex b5, £, MERAETORNLRSOR LG 2 TRRORMRBER (1250e, 100 kiz)

Gl 5 shgel 22 T R s ikl ik [ F B i
BN TIR00CHERARD, LY EAT Y L ARRICENT a0 « TT067CHER 1200°CHI 1200°CHER

Wiz, LibLENCFART L S, B3ERIZB T, LEIE °C) (°C) °C)
BEVIF & A EEBH BT, TIUE, 11000CERAE 00 231 =l B
0.30 13.07 11.96 A HE

OREFED 1200°CHERR L L 0 /b &, BRI X 5% i 2% i P
PHEE LRICLIORE{FEL TS LEELLND. 0.40 167 IK'E-H'J’M'_-* Lo1
ASHITERMEIC LB RMERET B0, LONSRE 4 136 ki B8 L
BEOREHER S, HHRBOUER L2 AR5 TETHL,

3. HEXM

1) T. Shimizu et al., J. Magn. Sec. Jpn., 30, 166-169 (2006).
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Preparation of bulk forms of A-type and X-type zeolites

RILRY: “PIROTFEbe Bt A mB e il AR kK—, FEAR &4
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TBERMELITE, TESFBEG TR ERIT CLEELERD 1 >ThHhs., BP0 1-THD
FAF4 bE, F—UHEIChETLSEAD~ A 7 oL ERA LIS TEMICRIAER TNS.
LinL, €om otz LT, EOFERESEH TLRnZ LRRETH Y, IEHEEEX
Liph—@lERoTna, BEELOAN—T7F, MRS mO~2ofliddbh, ALy EkER
TZSMSEIE 47 4 b3, BOOHERNEMERE S RBERKREZ W T L ARHLTWAY. ZhFET
OAEKES THRFEMIEIZLD, ZOZSMS UL 7 (K& RS 5 Z L T & J — -0 BEVERE A TR
Bcm ETFAaZ t@FHLMILTER. —F, &) AMOZSMSIZH LT, B VAMNOEFFA R Th
W, HEOFEEEZILTAIIERNEL, TOEERIVEEICBRR TIN5, £2T, &
R CIIAENREL Y A EAF A FCHLAMBLUXEEAZ A FZ2T, EOSA 7 EEE
WL, Bohiz AR omEE S Z L T aEE A RS Z L EHE L.

2. AERMAR
2.1 ABREFSA FILTEOER

BMERE LY — & FA LH S AR E, KB RIOA, PAIVEEFT MY A, BLUAA 2 mARER W, 7
EOMAELRD LI REEIR G L THBRES VERRIL. 27 VA KBIBT LT, HF7ARERR
M IZAR A Z A b A R U TSR OB fERL L7223, S Bl w] fede oA X OFE 800 A e o,
FIT, SFEE T =h LSRR CRIHL T, FLAICEA LTABEAF A Ml 2 ik R a5
T, SRR TR A R CES AN ZEOERER L. ZhETIZ, =B LAILNESORREET
FER LSRN B8, EEH R TR A TES90%0 TR AT HB O T,
2. 2 XBEASA LI EOESR

HigE b N—7CEMLEZSMSEA T A Foss sk
LHEOEREIET, XBEA T4 b2 KofElleiRat, &
DARICIEans AL )bl U ayLELIORTRSLE
oA e, BRI 2 Si0: 1 AlOs : Na:0 : HoO=1:0.17
~0.50: 050 : 16.7L 2B L HIZHREELBRLT, BRALE. B
BILT-RIBRE S A E 57 7 0 o ERRICE L, 70°CTT H Bl ok Ehie
Bl FO&&F, BFINEES0LIEES L CSH, ALO;
=0500FE CriIEERo L ERER SR REBOERA
HUzaT. 5%, S0 L0 FEMICERN L CEBRERERSH 5 3

e ROIERIEIE 2 R TETHS. 1 Beh-sie
3. EXW

1. E. Igi, et al., Microporous Mesoporous Mater., 208, 160-164 (2015).
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Ultrasoft scaffold for the cellular culture

gLk FBERETZ T o THERT B YR
FARERER RS AW LT #2500

1. BIEBE/M (MST v 4, Arial 11pt)
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MRt shi-maTr /SRR S8, #EFEom 2] A5, RY F—232 2 (PDA) iF F—33
OIS P OBEFE LRI LEEMICES Lisms T Th 0, B, ikfte, SRR
EWV oo BB MBI L T == AREREN A LTV 5[2), PDAITEEBMELE L, #
fa e Et O REECREAEE y UV T & LTHAAABIfR R SR TV S,

2. ARAR

2. 1 HEEREA~OETFERR

KiEEAIDTY 7 —E AT, Ml Y = A2 ER L, 7= A AOBEIcITR LigEL
By Ah, BEACLYMOEmEAZEELE, 720N, RESEFATRI0 BLCI5mmT, &
&5 mmiZiE LS A A LTS, e LT U a—ra3 1 (10,000 cp) vy, #1300 uL AT,
F—r32 UiEE 2mgmL, U EHREAFRE K (PBS) MDA~ oAz AR, EXFEEIC
X W PDAZ AR EICHERR X7, ARG IS LIZPDAIL, iV =064 Bz Ey | R Mh
FAMEE (AFM) CTHEEZIH LA, o8, 30 m® &S FHEAER LTS Z Lol

2. 2 WERETOHEREE

EF IR E L TIELAAMREEE (MCF-7) /v T
ML 38 21770 o T, PDATRIEA M Ak R m =T
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Ehiz, BE. 26 O MIT LK R T~ DB YIZIRY A TN S,

3. EFXM

1} R. Shimura, H. Abe* et al., Polyiner Journal, 2021, 53, 713-717
2) H. Abe* et al., Langmuir, 2017, 33 (25), 64046409
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Development of novel non-secosteroidal VDR ligands based on
diphenylsilane scaffold: Structure-activity relationship of
hydrophobic core structure

Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University:
N. M. Hansaka N. Thilakarathne, Hiroyuki Kagechika, Shinya Fujii
Medical Research Institute, Tokyo Medical and Dental University: Nobutoshi Ito

National Institute of Health Sciences: Takashi Misawa, Yosuke Demizu

1. Introduction

The Vitamin D receptor (VDR) is a member of nuclear receptor superfamily of ligand-dependent transcription
factors. VDR is regulated by binding of the endogenous ligand 1a,25-dihydroxyvitamin D; [1,25(0H).Ds] (1), and
plays key roles in many physiological processes such as cell differentiation, bone and mineral homeostasis, and
immunity. Therefore, VDR is a promising target of drug discovery for cancer, autoimmune disease, infection,
cardiovascular disease and bone and mineral disorders. VDR ligands are of two types; one is secosteroids, i.e.,
compounds based on the structure of 1,25(0H):Ds, and the other 1s non-secosteroidal compounds. Though all the
clinically used VDR ligands are secosteroids, development of non-secosteroidal VDR ligands with favorable

profiles are desired. In this study we . pa Mo Me o,
._ i
investigated the development of novel g/\f OH ; r! si A R!
non-secosteroidal VDR ligands by ; Naofl\/‘\[/‘“o = O’\EE;
- . . 3 3
focusing on the siructure-activity | o B gy T
relationship (SAR) of the 2a: F!:. RZ, R“: H 2 2R =H,R?=Me,R=H
] : 2b:R'=Me,RER*=H 2g:R'=H RI=CFy, RI=H
5 ; r 2c:R'=ELR%R¥=H 2h R' = Me, R® = H, R" = Me
hydrophobic core structure HO™ ™~"oH 1 z R 1 R :
2d:R'=CILR: RP=H 2R R*=Me R'=H
1 2e:R'=CFy, RLR®=H

2. Results and Discussion

As the novel non-secosteroidal VDR ligands, we designed dipheylsilane derivatives (2a-2i) based on the
structure of reported diphenylmethane-type VDR ligands [1]. Regarding the diphenylmethane-type VDR ligands,
structural development studies in the hydrogen bonding substructure have been intensively investigated. On the
other hand, structural development study of hydrophobic core structure has been limited. We previously reported
the silyl functionalities are versatile siructural options of hydrophobic structure [2,3]. In addition, it was reported
that Si/C-exchange of diphenylmethane derivatives retained VDR ligand potency [4]. Based on these
considerations, we adopted the diphenylsilane structure as the hydrophobic core, and designed and synthesized
dimethyldiphenylsilane derivatives 2a-2i bearing various substituent(s) at the phenyl groups.

The VDR agonistic activity of synthesized compounds were evaluated by means of luciferase reporter gene
assay. Compound 2a exhibited VDR agonistic activity, and compounds 2b-2e exhibited activity equal to or more
potent than that of 2a. On the other hand, compounds 2f-2i are significantly less potent than 2a. These results
suggested that the position and number of substituents on phenyl groups is essential for the VDR ligand potency.
Currently further SAR study is under investigation. The details of design, synthesis and SAR information will be

discussed.

3. References

1)  Kashiwagi H. et al. Bioorg. Med. Chem. 2012, 20, 4495.
2)  Fujii S. et al. S Med. Chem. 2013, 56, 160.

3)  Oikawa T. et al. ChemMedChem. 2022, 17, e202200176
4)  Nakamura M. et al. Bioorg. Med. Chem. 2013, 21, 1643,
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Extraction of Bio-derived Materials Utilizing Supercritical Fluid
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FEm kL, TheOFENS, Bk @EETHSELYHEMICHEBERA - LR ERTE, &
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3. &EXM

1) K.Sawada, D.Terada, T.Yamaoka, S.Kitamura, T.Fujisato, Cell removal with supercritical carbon dioxide for acellular

artificial tissue, Journal of Chemical Technology and Biotechnology, Vol 83, issue 6, p.943-949 (2008)
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In Vitro molecular structure analysis and cellular response of water-soluble ionic silicate species
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AH— 2 VBB 7= (180°C, 48h)., A%z, w _CS-pl00 100 0

EFCEBEEr, HERBMREREL2E2FICT LD TRT, HEOBE &R A B F X8

(XRD), 7—V =FEH|FEAHEE (FT-IR) BLUx#E o (CHNZHT) THA~<7, BB Tris-HClR
BRI L, FBAEEA A2 BmEIRICELTHAL T ALy (Ca2) ZRELE, LEREH
WA TS X {THESH (ICP-AES), AFJFLABHT LZL YA Xks o= T 74—
B L CHNG#F Tall <z, EMiAICCS-ps0E 72 {2CS-plo0 & i2ilith. Ca¥* & bR LBk o Mila 5538 b5
MEBFMT L TAACEEAFMARB L, BohiElib Ty 7 2 FEMBRME (MC3T3-
El) #5r% L. SiORU AR &L,

TARTOREOXRDSS ¥ — (%, CS-HORERERmMEICHETLOE—27%27R L, 002ETHLEHR
L= RE M Rk Ix, CS-pl100,CS-p75,CS-pS0n VT b1.50mTh -7z, FTLIRARZ AT T o EE
fli =Sz kT ASI-CEGO V— 7 38l &h /. CHNA#HIZ & 0 BHH LF=CS-pl00, CS-p75, CS-
pSOFOEEFE (C) OEBEFETFNFN216,152,84m% TH 0 | HHALFRIZIE U TRFESA EILHM
Lz, 26D Z s, BROT o EAERFr M BIN T ABRERLEE Laho, REREO
MLELiE A B 1E, ICP-AES S CHNA#Fic X oSikCamahiz, <P OCEA &iZ, BELER
BoCOERBIZIGUTHEMLE, CAGERELEOGBIEN M BA A EREHLEZ &5 T,
s o~ by F 70, GHIESY B A HEEEI2IRETHAZ R ahol, A 4G
fr i TR E OB, S ESIARI S, <D, CS-pS0h kDA A U REAE T, fhoi
EthkEoEfic k2R THEEICGWSIRY IALZRET L,

3. sEXH

1} L D. Xynos et al., Calcif. Tissue Int., 67, 321-329 (2000).
2) J. Nakamura et al., J. Astan Ceram. Soc., 9, 113-123 (2020).
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Microneedle patch with sustained glucose-responsive insulin delivery for treatment of diabetes

Al B R FERELE AR oy TGRS B
B, B AR, BE
SO ERREBAE MR L2 A A= s be=7 A%
ot ST, AT, OHERE . &R, Kevin BARTHELMES

1. AXEH

A A Y EREIRERBIEHRORBRE2 T, R E o BERARIERZELEL L5 LT HHE,
+ a3 REFEHRSGE LN T, BEPNEEOABENKE WY, WEORIKIIRE W, TE, A1 R
ARG T A R VR REBEORBIIHEE LS, e ) R LY
ZEREEARMOA AN R (SAPHE) LA SHTWAM, KZ “HEEE" (Z13EE<,
R A FeREOBERS A YN HaIcE R LTWARY, FITANE TR, MED S a—R G
BN ERBENT E LT, ALKBROBREZ T4 2 ) 73, A0MBIZROMA TS,
WEEEEETIZ, A A ) AL EREELH I SEIBRE LT 7 a=— FAERICER L
Toe THEMEOZ N a—RAEEESLOBEESEEZ LT, “BAETT MBKREEIZA 2 Y
YEBHTAACRD) ARET AL ZARER LT, RERIR, BRIGCHZ RIEZ T, BERICHIELE
T AL AOERFIEORS, 7o b 74 7530 AOER, WRZZ2ERBR O EZ S ICh ) AT,

2. ARAE

2. 1 BEEIIHKELET A ROENSZOREL

w4 7 0 =— FAERSE 2 AT 5 A L 3 IS L ERFIE 2 es L, BPEN: o i CIEEE S (L
RYEHFICLANET ot AOMMERKE L, XES (FPHLES) FR TR, =/ v—8
JECHURRIM I & LA R E RE LW EHahliBERR o2 e ail#dh o, lEEL
BETDHLEA LAY HMENMETTS, €T T, FVAALEGRKRO (F/+—) 1 (BEA]D) HE%
DOESFEERECTHZ LT, ESTEE) & TREHE 2@+ af{E7 e Fa—A s L,
2. 2 TOrEAATTNASRADER

EEAOMRERY A, FERERESICE L Thw 2hoETEMA -, FlaE, ZhET
EAAOEmERELE LTELER ) =F Lo ir— FEHWEFTFA Tl TERN, DTV ¥
RETGC L Bl (TR ~EEW L, Zhiz kv, RIS & o—Ebic X S s
L7, T, $HEEIZSWT S, Tl T5—23% oL oiERTLE, Zhickb, 7L
MRIEOE—L FRTO RIS RED, ATFmmhmostssEes & m Fad,

2. 3 EEMHBOER

FEbEERABR O —BR e LT, 1 TN mtEstEe . 2. [RERisteadBe . 3. [FfESst (B Eh—4£U
D) MR O3B W T PR EEERBE S T ERAERPTHS, 1ML T, &
HF o A =— K « AL A S —fli SR (V-ToHIRER) © 2 o =—ERkIC 6T 5 50%0 o E
ERRRS LT, THREFEEEZ A S8V ERetHTE, 2L TR, 93X 2 HWERERED
Z2aFY o SERBREAERL, RIERGAT Y —i3 ) LFEMm L. 3ICoWTIHBREREP TH
D, AEERICHERELES,

3. BEXW
1) 8. Chen, T. Miyazaki, M. Itoh, H. Matsumoto, Y. Morooka, M. Tanaka, Y. Miyahara, T. Suganami, *A. Matsumoto. A
porous reservoir-backed boronate gel microneedle for efficient skin penetration and sustained glucose-responsive insulin

delivery. Gels 8: 74, 2022,
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Development of novel lithocholic acid derivatives bearing carbamate
as vitamin D receptor agonists

BIROKELFRKERERE AFSUEAIRE AN ITE PR WA (S, BETTELR, HiaE
HARUERER S EEE R e T 5L, Rarils
[ 37 = B S A S A P 2T T SR e, R ARk
HARSFESM EEaR, A

1. IEEH

E¥ I DO BHEEETH 51 a, 25(0H),D; (Figure 1) (3, B % I D5
& (VDR) &4 LT, I H i HREHERFCE N, Hyebiue, il
D4l « HHA: P EEAEBEER A RH L TS, ZhE CIOREBRESSH
Bl Y ORBEE~OIEHAEZEMNE LTVDRY H o FORIMBITHOATE
M, IFEAEOEEMVDRY H o FIEEHA e I oDiytRLEa AT oA
FiRathER LTS, AEEEEEE s oRBEICIIEHTHESL T,
BROEME S RIEFRERDES Lok kA% b, £, £< 0fbasy Figwrel 1o, 25(0H):D;
DBREERHO@BIA T AMEEZBET AR EOBATRA TN, FOH FEeaxTF o FEIVDR
Uy FORBAMFEEIRTWALOO, &iEERIEt 2 A7 o4 FREEERO#S ] ITER L
L,

-F, E_OREKVDRY A FELTRESNEZY ha—Af (LCAEI o, 25(0H)DIZ 2T
VDRAS GBS E # I DIEMESIER 12950, HF HiZ, LCAEVDRY # v FRESEEROE G EOX
s RAERITY %2 S S ICLCAD3TE FuX P RIcE B LEMERE AT - & T, LCAOETH T,
1 25(0HpDs L U b @V E Y X CDiEHZ AT 5G9 (Deha-20) ZRWELEEY, L Lidib,
w7 AEFHOEMPREORIEICL Y, LT Ph s oiFfm#EnZ EAH ML ie o, RBFFETIE,
mVERE AR L, RNEEOEL-FEEAT AL 2B E L O1OMERR AT -7,

TIZATFOC KRS
H

2. AERE

(LS OED 5 b, KNEEICEECEDS &£ 2 55 I TSI VR il E b A — Ml
AR Fo iR R 2a~2e 2 BREF L Tz (Figure 2), {LO92IILCA % HFIRE & L CTES afm LT,
FTYRICERL, ZAFUREMETI 2 ETERLE,

a] L] H
N._.R
oH o, OH I 2a R=0OCH,
7 2b R=0CH;CH,
— —3 2c R=0CH;CH{CH;)s
2d R=0CH;CHsPh
o O’N\“" HU,I\‘u 2e R=OCH.FPh
H H H A H

Lithacholic acid (LCA) 1 {Dcha-20)
Figure 2. ¥ Y 22— A Eo 551t
AR LEFEEOEZ 2 L DIEMA E FArE #MYE S MAERHL-60D L EEM M L= & =
A, WTFhoftEhbEniEEE L TEY, AR -EoFHEARBHEL 95 LT X
iz, 4%k, e OFBEEZGERL, 2 I U DEMECHEANBELIEMT2 - & ©, ERERHICERR
LEHOAM~LBLEVWEEZ TS,

3. BEXH

1) Makishima, M. et al. Science 296, 1313 (2002)
2) Masuno, H. et al. J. Lipid Res. 54, 2206 (2013)
3) Sasaki, H. et al. J. Med. Chem. 64, 516 (2021)
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Sterilization and surface treatment by simultaneous irradiation of plasma and ultraviolet rays

HOR TR ACRPESEITTERT, BIBE, KB, Rk, MhEFRe
SULBERIRER T KFe, ERREEIER, BRART, SRR

1. HEEHN

W, KIREFTICLL FOER T A~2FHTEL LS IThon®, EFEEmLERLYD
THEAHET T, &FFE, Ikl MREEEECoEAGRESFICLICHERBDTWS, kK&
[EFTREHER Y F A~vEALENTALEL LT, &FEE Y 7 (Dielectric Barrier Discharge: DBD)
BIELHWER TS, DBDTIL, #AT 5 EmE Ol E IxmoREIZY Z R VoFEdEks
Bl L TEERICZROMEEEZEMT A2 LT, FEROTZ Xv%EKT 5. LaL, FEEIC
Y- THEERAFHIRTADBDTIY, REEO 77 A~vEEMT2EIREMICHBECHL D, L
IS T AGEREOBRENMES, SEARE>ERTELRhof, £ITH2 L, 77 X~ LA
FERICFERFRHTE SEEAME L, EEARLT 7 X< L8P, BEDRAELALED,
[FIRFERGHC L » THEER oM LR TE 5, £, KEAET TOHRAR TIRREERIEO G K E R
e A AT HEIAMETH DY, 77 XPThE SHZFT0 T ThhiE, SAREHIC

o T LA HEr ~O oA 4 L2 {RET A LT 7 A=22 LV Ao A X RBIZTER LE X
BhD, ARETHE, —OEELHWEATMEFERVCERLEODERIEZIT1=

2. HRMRE

2. 1 RE2EBEHEE R T
RIEL %A L 7 5 X~ D5 FRMS R EE O Grordrl o R
B & 127, = 0% T3, DBDEE® ki (Jém 2, s ' /'/\
BhEE, SBE TR T FY Y aKERE H Per Nhsnsa

WieBHEREIC L, Zhicky, FF A< LR 1 S S BB A O AR
MBICHEFRHTEERAMEICLE (BFms laas s
F), £f, 7IXEEFMLRBECORAET L L L TES, LOHFTAIRENTALL
fofoh, 280 @A EREFBRTL LN TES, RMELEEBEOY T X~ O EREIKIZ120X 120
mmTHhY, HT7ABOERE I3 mms Lz,

2. 2 TJSATLENBORBRHICLIREBNEHNE

30X30mmDEN A I F7 L&A TEIICEEBEL, SABNEERLSIT, 77 X%
BGTZIES Limin® A A &3 L, #8920 kv, 50 Hz S ESEEFHML TF 7 X524 L1-, FEiH
FEBZIE, HA3.3W, JuliEE280 nm@DLEDE A Lz, 5o A IEREA 60 mm & L, MBS
BUTFAvOERIcBH L, EBRTIE, TAI,, BR, §BE E5LhCEHEOTATERLE
FIFA=wL, EBAHREFRIA I FZ 00 Azt L CHEBIE L UERHCEH Lz, #ETIE, A4 3
FOEKCOFBRIZSWTERET S,

2. 3 FSATEENGEORBBHICLILIEENE

100 LA T F o7 BREEEI10® CPU/MD OB 430 em=30 emOFHEEHT (28840 L T, HUESIOE Sk
OTMIZEBENL, ZOEEEFHNREDRERIEL. 77 A~vOEREHRUSEAROBE &
i ERl oo e PR SEEE 2[R Uiz Uiz, #ESio o L Tl R 7 7 A~ LS a5 X Ukl
BEG L7, AR OfRS 2 10 mLIEIRIZEEA L, ST o 7 AOEEIZ X 0 R Foftaa e & Bl
Liz. £O#%, [EULEA 100 pLERHLL, 100 pLOLBEHE & iRE LD BEBH R LT, ao=—%
Ty MIE O AFEEEE L. TR, SARBNT CEELERT 7 XAvOREHRN I
ELFRFICR T LR L. Thbb, ZoEEICIYBESEOR ENERTE -,
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Mechanism of protein introduction into plant cells by a temperature-controlled atmospheric-
pressure plasma

TRERFRPEE R FarEhe / 2L AHFFERT CSRS, #lJIIMid
HUL TR ARRPEFECRIIERT, AKhES, eI, fHiREReE, phEpRE
R« REAnPE RN SRR AEMBRRER I AIFZEI Y, el

1. AEEM

b ohnETis, RERBAARET 7 X2 AT, BHEoMBHBIZANS Z s T
AT HHEWFERRE LY, 2T, AR TH, HERERRTE Y7 X=|2 L5 7 AaiEfiln~n %
237 B R Z o\ TREET L 722,

2. AEAR
2. 1 B\ YHEEAEOFRERE

& 3 a(Nicotiana tobacun) ¥ 12N 7 7 X & 5FVLEE L7z, 777 X< PREE N % Milli QAKIZ308b, 5
A3, 3047, LWERE. 2WFR], 3R, SWERE. 7RER iR Lo, GFPREGS ¥ o3y BEEWEIZE LT E
Wi, ZheERZE QMBI TRE L L 24, 30806 3R B O RN I ZGFPHE YA
BXh, SPNETEEGFPRA Y A HFRICR L TIREVW EER(RY T+ Far be—1)&
FBIL~NTChof, ZOI G, 77 XN L SEPHRA~DF A0 BEHARIZ PR L3
B3l 5 LR S i,

2. 2 AURNSBEOBENEE

FSROPERIINT T A SV Lz, 77 A= ILMHE R 2 GFPRL-S & 23 7 BB 108, 30D,
147, 54y, 3047, 1B§AE. 2MER, 3EFA, SERRA &R Lo, MilliQAKIZIE L TIMe@E W=, ZhHIER
FPREGHAMBTRELZL IS, GFPRE Y /7 BERICERTHENREL L5 THIlaN®
GFPHUYCHERE (Lfh 2 (2N L, SHFRS CILGFPRL G # A~ 7 HERICIMEB LE-EARY T s Far k
=)k R LSA-OEEEEICE LR, O EthE, 77 AN LSRR~ 5 oo E
AT tRA IZHEIT L, #SRSIlE Tl 5 Z LM E 2o,

2. 3 AUNRHBEACBETLSIY EYA b= AEEHOHME

BRAQERIINT T X 2SHAB L, 77 XvIBER *&RILEAR VBRI T 4 T2~
b —EEHEEIC 1SR L=, GFPRIG ¥ /37 B2 M T W, Th bR 2408 S5
W TEHELEE A, ATPOINKEAIRET AT b R oA, 77 2 ) ARFFH= > FA b
—AEERTHL a7 2 P AR PR LN G PN O GFPIEEE A A B I L
7o LB2L, #_AF/5 7 MEFEHT Y FY A P—2 ARBRTHE S AT, 30T )4
A b= A7 FdtA b= AAERTHAHYA A7 DEOAB L8 TN OGP E
BFxRHF 73y b=l Thoatc, ZOI MG, 77 AFARICL 5B ~D
AR EHBEANITRAX—FRVELTEYFRY AREHT S B A P— AL LB LR ST,

3. BEXHA

1} Y. Yanagawa et al, Direct protein introduction into plant cells using a multi-gas plasma jet. PLoS One 12, e0171942 (2017).
2} Y. Yanagawa et al, Temperature-controlled atmospheric-pressure plasma treatment induces protein uptake via clathrin-

mediated endocytosis in tobacco cells. Plant Biotechnology 39, 179-183 (2022).
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Basic study on formation of reactive species in liquid by irradiation of cold atmospheric plasma

HARHRY 7 Ll mikisr
HOR LR ARPERHANMITERT  whily 52t

1. IEEH

KRIFEIR 77 A= (L ERS B e F O 2 (ELOSH TGS T Ty A, iSO RE
AH =X AIZoWTH, ISR AEE - HEOEMIC SO TRARAER B S, KEFEER~Y
DLTFAZIZRBWT, KO L 0 fie fFEREERESER L TEY, TORFE-L-T
PN ELDL ZEEEER LN LY, FFETIE, 77 XYz y F~OHE~ORRFIZ LT
U BHR A iR T 2 RO BREGOBEEZALMITH L 2BN LTS,

2. IR
2. 1 BEMEAKEERIZBITLZ 7S XTEBHOERE

T ILTFH AT T A=A E (FIEFHIE) #FHOT, S~ D AHH AEFHAWTT 7 AU
v b (7 A=) #RESHEE, KT T7 X+ 2B LEEOKPIZET 2B ARMH0)DERK.
AT, HHODERIX, 7=/ —N T2 ITyFEY v, RS G —Ehnnie 5 RE05
FiTofz, 77 A~BHIcBIT 27 AR, BHEERE., BREORSF—NF o izonT, SRS
{11z,

2. 2 BEEKRERIZETSTXATHABOEE
v IFH AT T A~ AR (PhEraf

HIPE) ZHWT, FHTADT T X~

Sz X DH0- R A bels U 7=, A FHIT 20000
Tady, “EMbikE, BB, =8, F

A ~U TLERGE, BESFIEE

9mm O FRERFF 85 12 AL 7= 200uL ) K (2
LT, HAJE3L/min, MK Pk

17.5mm, PR 12080 TS L1, 50.00 . . I . I
Z ORE R, LIS ShTv5-0H w R i N m B
BELU-HOERORKRE) & i —K (ALY () Oy’ My (A (Hey)
LT, —H, CO7 7 XvicBi HAMEN DR, BHELELSOHBRRNELETH T,

£50.00

8

H2028 R (uMm)
5 i

2. 3 HEEEMAAVERIZBTRTSAIBHOEHBHETABOEE(E—H)

<NFHRAT 7 A=3EEE (MEFIFHE) 2HT, #ifHe VA ZAWTTF A=Y=y b (7
FAw) BREESERE, KT T A= ERH LEFOAPIZBT S MR A (N0, YD AREE . He
HAOFE A3 0L/mind L TR, NOy DERIL, AT r7=AT7 I FEF7FLF L0773
LB RERBETV. SHEERMEIT .

3. &M

1) K. Anzai, T. Acki, 8. Koshimizu, R. Takaya, K. Tsuchida, T. Takajo, J.Clin. Biochem. Nutr: 64 (3), 187-193 (2019)

2) T. Takamatsu, K. Uehara, Y. Sasaki, H. Miyahara, Y. Matsumura, A. Iwasawa, N. Ito, T. Azuma, M. Kohno, A. Okino, RSC
Adv. 4,39901-39905 (2014)

— 120 —




TUFHRTSZXT Oz v Mok AR MEMESRE

Degradation of antimicrobial agents by radical species generated from multi-gas plasma jet

TRRFRFE LR, OMPER, MR
TRRFPRFEL A7, (LB
WA T ARRPESBEWTIIJERT, JBARN, Moy ee

1. BAEER
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i FRA B L A>TV BY, 2ok 5 A IERITHEE ORI L R HRARNICARRT 5 Iz,
A LEMAESIHT 50 TIEeS, Tt RERICEAEZ M EE RO EBIFETHD, T
LB EOEEMA DR FRET A HEEL LTI, BES oA, BEaig, Senff, W - ERbrE
A FAGEMTRE T A0, BEEROEL, 2 R b, iRk R Yo THESFET S, RiFE
TN FHATZ A=A AT A PHAER T, KPICBAESEEEEORWFIAAMAIZL-T
FAEE b igd 5 2 L 2RA T, RHifidkhicEE T 7 A2 HBAT 52 2T, FAiEEosE
BHATHIENCT FHAINFEE2RBEIES LB TE, @, HEN-SEREEAM O E R 5
VAT LERMETEDLEWEENG, i, R

2. HERE L & § A i

N2aATA DTS XTHERINE ¢ 3 BRI
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NZEER L Tosir e T3, R, B A

Az ko TAR L KAUEEIR T 5 X~ %10, 60, 300 Ny

MR L7, Ei, FRERN R E300RM T Y o F L Y

feth o At E Lz, AP L itk I L. LC-ESI- vk,

QTOF-MS iZ T2 ¥ a2 = oA ¥ (@1, [MHI, E1 sSravofrOmiE

miz=1446.42+0.01) OEEERIE L=, 1.5 e
Ba2iz 3@ Y | WP O 2w, L OEH RIS . T

T A= BEIC L - TEFFEICHED -, wWitho i 2§ 5210

THI10EOBE T70%8 L, 3000 Tiimt s h gg'

1l ootz Ei. OBMBEOMKEL Y, BKT T X H R

BOPFERL AMAELE T ARMESTRINE, BEZ BV os

FAIER, TBLRET T A ERATH 0% %Q

R Z (KIS, RERT—¥), T, Ay = m & dad

FORERRICE Y 9 S LT DAt R E h 00 laz ===
% Gas Plasma

o 300 s 10s 60 s 300 s

Ez2 79X-HEcLaAraws i BOBk

3. BEYXH {(n=3, Mean+8D))

1) WHO, Antimicrobial resistance: global report on surveillance, In World Health Organization, 2014, Available at
http://apps.who.int/iris/bitstream/10665/112642/1/9789241564748 _eng.pdf (accessed Jan 11, 2023).
2) V. Homem, L. Santos, Degradation and removal methods of antibiotics from agueous matrices e A review, Journal of

Environmental Management 92 (2011) 2304e2347
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Virus inactivation and disinfection by atmospheric low temperature plasma bubbling treatment

BUL TR ARPENEETORTEr i aemt, s, wiuE, phipses
R EFRECTE KFERE ERGRTEIEE BRAER T, SEE
HASFER RS  LHMEE
KERZE WH—
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RE L LRIz TEHET 5,

2. BIRAR

2. 1 BEBLUIAILAFEFLERAE
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Rl bl

2. 2 NFYTRBIZLEBRELSLUFFLHR
KBEICHT AT F X7 A FOEEER
X, E%, Ty, ~U g LA7F X TriEEsd Nz Plasma
B\ oniihoifn, JEMERE, BR7T A~
TRV BREDRBEONh, BHIoBgES 7 A= Tik
30RO ME TR ECSHTLL LD LT, ~A A
DANRCHLTHLREL L imERrL, b
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Analysis of the Effect of Plasma Treatment on Bacterial Lipid Composition

HEEER Y EmBled, BACHE, FukhE, fefbmt
RO TR RRpERDANTRTZERT, MBS

1. IEEMHN
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Toward the Development of a Biomolecular Ionization System Using Atmospheric Plasma
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Measurement of compounds adsorbed on a single particle
by atmospheric plasma soft ablation method
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Development of Atmospheric Plasma Jet Device for Resin Surface Treatment
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Development of a plasma injection probe for organic mass spectrometry in deep tissue
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Antibacterial functionalization of titanium surface with electroplating
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A Study on Plating Metals for Micro-Electro-Mechanical-Systems Structure Development
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Effect of deformation rate on the buckling behavior of
tape-shaped Cu-Al-Mn shape memory alloy element
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Micro-structural analysis by precise measurement of resistivity in Ti alloys
for medical applications

AT fbFAm L EHIEA, #EBE
WRILERY AREFRLINVIERT  fae iy, w5

1. HEEHN

HEERFHC BT, K2, B SR XioOBESRE, Mlk%imET 2 - LiadeficiE
T B, VT, B BB E MRS VIC LY, RIS T, ML MR % T
EEi-oTE, —F, BXEMBRAEICL-TH, FEETRIGRE - BEEZHEET S Z L AAEEY
ThAHZEBRMLNLTWES, £z, REHARA AR E W2 LG, FbShiHREEIS 2
L DEC I D, AR T, HCPREEIZER LS S E L T B 2 E2 6bh T
BT, EEFEICEAE LA TR AR I L, oSO L A it L B
FFdz L& BME LT,

2. IRAR
2. 1 SBIREBEFOERERAE

JNS2FEM Y o THEMMTI (CPTI) HO#ES: 0554 ZEBSDCILES - HIE L7z, TORGHE L v iEE
L7zERER M)A 6, 0°, 30°, 45°, 9004 5 & EX BB OHEFmE Lz, LitasmEgliEY Hn
LI AglRRAER (AR LS0X 2 XTImm) 280 H Uiz, ¥ — ko -TiEEs £2.5umbl F
b L9 AV —MEAWTERE Lz, €05 —JicsUs30dfly 4 Y& AR » MEEL, +/F
I b A—%— (Keithley2182A) & i (Keithley 6221) % H\ =B M FiETESIERLAEL
fz. MEIXI00mA L L, A REIESZ L THERSICELIFERESHERE LR,

JlERE A okK Q73K) IZIRE L, 7 1A~y FliFE0.25 mm/min T HRETE L o\ SIEmN %
in-sitwiflliE L 7=, e s RER A5 45 L, BEEAMBEE SN S L4z, BEFEICHTS
EEMERSMHLT 520, -MIZEIESIINT S, L LSRG, 00 THHSIRERIZLE-TE
SHESHUEE L, thoo3FimTiEm L=, 20k 5 28R EeRoESERE iz T
WERR R F Bl ST,

2. 2 BHEEBICLIIERERELL 0.06
R4k CvT7 —E T oy &
(B L. —o 7oy hEFIF L, BHEREO
EREMAELEN L, BRI 6 0BKIK
HEfMEE Ao LTF ey FLE (HE
1), A%, MYEEEE 525 LiafiHER LR
5Tk bEEIEHREENT S, LaLas
5, 00, 30°@g|HR Y FRcEBwWT, Fhitigd A 0 . L . . L . . .
P, WCeeHs T o EE b #Esh 0 5 2 D o0 35 A0 4

Strain, & (%)
. SRR b, TIORARIIZ KT LT ., SRES S
IR HHEABINS = L b oz, Bl RS EERA R al

0.04

es gl vty

0.02

Differe
&Pz'{;p

3. EXM
1) 5. Komatsu, J. JSTP 46, 813-817(2005).
2)  S.Komatsu, S. Fujikawa, J. JILM, 47, 170-181(1997).
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Relation of the crystal structure parameters to the mechanical property of
Au-based martensitic alloy
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2. MEAR
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[l 52 ER FHE AGUEHERE 2 i T2 72,
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TR EDO T HETERNE 21T 27, Av-Cu-AlZH H 5 & BfROEEO~< L7 3 MER
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TTHd.
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HiREUBKT S HEU~ AT 41 MEOERXBREIT 5
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1) H. Hosoda, T. Hori, et.al..J. Jon Inst. Met. Mater: 80 (2016) 27-36.
2) M.M. Elcombe, C.8. Kealley, et.al.: Acta Materialia 79 (2014) 234-240.
3) EC. Levey, M.B. Cortie, and L.A. Cornish: Metall. Mater. Trans. A, 33A (2002) 987-993.
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New Electron Theory of Solid-Solution Strengthening for Titanium
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BAOENIHICHBTE T, ZhuE, A, FHACTAI =0 LAERNLEEE, 0.9a%
BEEE TS, AL OB Tk b S RSTEET S 2 L1, B AN
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MNEBIR) TRk Eh A= Tha,
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2. 1 WFEUIZBTLAERERBEORE

HEmE iz L0 ER L R B Eimm o fRHS Sk & A HCP-Ti JIS2fili%, EEE LA L—F—55
FRBRICE L, — W2 BH LR, KRS AEamsRmEEmEE T A Lo L L,
i b—F—BH LS, L —F—EREOMEOmREIEE G T 230 &R oS Ak E
PEEPIIT VR 2R Liooioxt LT, Hmd SRS LBE, aliks X O fmizfhEth i,
R, BB L e TRV R AEG LT A Z L EAREL TS, L0 EIIC R G
ERET S0, SIERNEORSGIEEME LBRE L, Efd SN LSE iR S 0e
fBEET L, N6 BHE LSS iTal b LeaFHicM R E SR,
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ik EREOREIZ Ay FERESTH LD, 7o I mBR[4) & bhle U785 E, Kb
M EIE 7 b I EICIEVBROEREE R L e o7, EEm i ClIah o O RS R L3
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3. 8EXH

1) T Sakai, M.E. Fine, Acta Metall. 22, 1359-1372 (1974) .

2)  J.C. Williams, R.G. Baggerly, N.E. Paton, Metall. Mater. Trans. A. 33, 837-850 (2002).

3) P.A. Korobenko, S. Saha, A.T.K. Godirey, A Yu. Naumov, D.M. Villeneuve, A. Boltasseva, V.M. Shalaev, P.B.
Corkum, Nature Comm. 12, 4981 {2021).

4)  MatNavi, NIMS.
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Measurement of single crystal elastic constants of martensitic phase
in TiNi shape memory alloy by inelastic X-ray scattering
MART, FARA, AHE
BURL TR A PE Re e their e, MM,  MIEIE St

1. BAREM

TN RS S G RE S, BRGEERHE cEh, AERARREESEL LTHRETHD. BIK
FCIE A AT 0 LEERIC X 0 ORGSR ESEHR L, BIRERERES AT SMER S S,
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TH HfEREERIISELEH TOLAERMICME S TE LY, A REL T+ 5 ETLER
BEZEHTHD AT A MEOBRELEMERIIE - FAEHRIC L5 BEERMLHLNH L
D AR, BLEE SR SR X — R CE R P RIS L Y, SRR TR RIET S Z L T
EENSH, AT %A FlidemA— ¥ —ORE ZIOFER/EFERTLZLARETHY, Hohi
MmElZ oW THANDBEMER D L HE—OfRKRPFES ICHER LTS LI NEE2AET S0, AE
IRFLZ 4 0 A3 EIIN & A 2 88 i AR IO RGEL AR 2 MEOR 5 7o b IC BERERY K & Aol b s B A o M 7
MRS E Vo iEBEDHEREFERT A Z BTt FEREFoOREEICL Y ERL
7o KRB Y hE 3% SPring-8 O XA HEMPEEL R E & — A F o »/(BL35-XU) L P88 & b~ THll
EN LR BELER D E < BI00p mOFEH THEFEEZNET D Z LAWETH S, KRR TIIXH
FEMPERELIZ L 0 JE EoRE L fRR LTINDIRERES GO <7 o O BG4 R
MR ETHZ L EHM LT 5.
2. MEME
2.1 TLTUYA FMHEOE—RROERELAESE

Zo—7F 4 7S — kI L0 Ti-49Ni(at%) D WAL SR 2 B L7z, 123K CESE(R PR & JE L 72
%, EX150pm® Fy 2 F—ROREZ2HENTHRICEIvE0HL, w7 A FEEMbS AR
FEOIBK TSI EBHT5Z L TRABRAT A FERESHEE-OAT VA MR
OFER AR DT, ER L 2 EIDGRERTEGE I L 0 #5a e A Lok g, B —o
T AT A FERICIER LT, —EICO=AT o4 FERREEh TV, SPring-8BL35-XU
T E—LART0umiEETHY, BRI oTnaAHMSIcE—L2HHET5 Z LT, BH-Fin
& O I RGEL I E 2 2258 L 7= 300,004,020,222( 1807 7 » 7 ©— 7 B0 OB EGEL 2 ET 5 2
LTGRO T 4/ aREIE L, FiED S HEE RS R L.
2. 2 HESREMEONEHRLEER

TINIFARFEES 2D~ T 4 MALEEGR TH D BONLA R EFET 208, BBR T
PR T o VL D% RS T D (c11acaz,033,00,655,c66) 7 FEERANZIE L= b - R 2 BT 0§ —
FHEHEICL I REENERE B L2 Z Ao cnca KB REBE - HAHEORRELY /X
{Izofz. FHles(BHRIZHIT Dea) THZERERF O B HE(RIZHED 7 —OEHIZ R L, cssiZPT 57
GBI =R e FNRL 4 S oDV 7 MEBBEENLE. o TeAT oA FHIE
FEARICBEVWTHRESA TV S EHOeu® Y 7 Mb & RIS EERRIC SV T HRERELZ #ish ¥
Ltk EOELDRE L TS aiEMENH 5.
3. 2EXM
(1) T.M. Brill et al., J. Phys.: Condens. Matter 3, 9621 (1991).
(2) N. Hatcher et al., Phys. Rev. B 80, 144203 (2009),
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TEM observation of fretting tribocorrosion wear track of Ti-Nb alloy in artificial body fluid

EMRNERFT, =i KER A el
WK BEAHirl i sEBe fiE 7548
Graduate School of Engineering, University of Hyogo, 0Eri Miura-Fujiwara, Naoki Nishimura,
Institute of Innovative Research, Tokyo Institute of Technology, Hideki Hosoda

1. AEE/M
Tid &M &1, SAERTESGEORES S WTHEEH & L TN ELTHLE5ERTHSD s
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MEAE RN TEEERE, O E O =Ry Az, Fig. -
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spots7i i Bz,
3. BEXH

1) Naoki Nishimura, Eri Miura-Fujiwara, Tohru Yamasaki: Effects of Nb Content and Heat Treatment on Fretting Wear
Behavior of Ti-Nb Alloys, Materials Science Forum, Vol. 1016, pp 1846-1850 (2021).
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Development of MRI artifact free shape memory and super elastic alloy
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2. HEAR
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3. EEXHE

1y Chigama H, Kanetaka H, Furuya M, Yokota K, Kawashita M, Indirect cytotoxicity evaluations of antibacterial raw silk
fabric doped with calcium, copper, and zinc on fibroblasts and osteoblasts. J Biomater Appl 36(8), 1417-1426 (2022)

2)  Torivabe A, Chiva W T, Umise A, Tahara M, Goto K, Kanetaka H, Hanawa T, Hosoda H, Mechanical property
enhancement of the Ag—tailored Au—Cu—Al shape memory alloy via the ductile phase toughening. Intermetallics 139,
107349 (2021)
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Development of bioabsorbable magnesium-based metallic glasses

ALK KB Er R, &8 ki
School of Materials Science and Engineering, Harbin Institute of Technology, #f [E9
B L3R REPE S ETrZErT, fMm FH kst
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EHEMEOERT o+ A BEE
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3. &M
1y Li K, Kanetaka H, Xie F, Preparation of Biodegradable Mg-Fe Alloy with High Strength and Excellent

Ductility via Spark Plasma Sintering Process, SSRN Electronic Journal, 2022,
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A Study on Micro Structures for the Evaluation of the Mechanical Properties of Alloys
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Yiming Jiang, Tso FuMark Chang, % EA
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SRS IR TE S, REEOMEEMIL, S80Sz 2~ 1 7 oS RoRits
SUMER Ao ZAOMHETH D,

2. HREMR
2. 1 BEESEEEFE

A IOt I T FFaxz—2 KOG W, S d R oERNYICng, =
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M D EREEFELZ R L, YA —7 RN L TV ANIRGEOED Y - VR~ B
. 5E, fUeeERBEEROEDY o SROFRMFLEL LT, PV v P E—MEERWEFE
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36fE~ 144{ D A /L—7K— L DD A B EREIZ, 0.5 mm
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3. BEXM

1) Y. Jiamg et al., Electrochem 2, 1-9 (2021)

2) C.-W. Baek et al., Sensors and Actuators A 117, 17-27 (2005)

3) D Yamane, H Kayaguchi, K Kawashima et al.: “MEMS post-processed self-assembled electret for vibratory energy
harvesters”, Applied Physics Letters, 119(25), 254102, pp.2481-2501 (2021)
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Characterization for New Ti-Ni-Hf High Formable Shape Memory Alloys

AWRRFERFERE T O8E, B W, L i, M OBRRSe, ® B, B
HRIFERT ®H

1. HHEEM

Ti-NiTER RIS & @Il e B =R L2+ 5 &, ERERRICEIEREI AR L, TOoREEFIH L
= BRI 173 BT RE A2 Ti-Ni % @ BB AR G218 & &2 (High Formable Shape Memory Alloy :HFSMA) & 72 %
W ARKSGEEFRANDE LT, SR RSO~ P T AL AOERBEL LS. CNET
Iz, EWH~A 0T 7 Fan—2F34 ZA~OIEH%E B L, FHETI-Ni-Hf HFSMAsDIEE #1T-
fo. AR MEELESE U Ti-Ni- Hf}IF‘}MA&Rﬂ' w HETHE L, £OIERER (EEeRT >
Z :Thin film metallic glass :-TFMG) FEibibE (SMA) O¥MEEM =TT~ .

2. AEAERE
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IFOFEERTEXI0M Pa-s T 0, FTREFIEIZE S Z LA BT o7,

Table | Thermal properties of as-sputtered Ti-Ni-Hf samples
Samples HF | LK |nE |armx
TiaeNisoHI s Q 686 723 37 2
TigNisHfis | O 707 745 38 s
TisNis;Hf s O 738 760 22
TiaNisgHf; = - 751 B0 SN0 GO0 BN 0D TM MO0 BN
— Tarmgaratura [K]
TiasNisoHfis & : 737 Fig.1 Strain-temperature curves of as-sputtered Ti-Ni-

Hf samples during crystallization under 50 MPa

2. 2 Ti-Ni-HfiZRE2IE & &0 X R E O ML EIRF T
— ik FE 0 R " TiagNisoH 13 ¥ o 7 /1 & &1L BE TEVLER & fil - lme " Godling |
L, EBREsabdd, ToLEEREIz>WTDSCllES
fTote. TOFRREM2IRT. WThOREHB2EBI19"
A RIDSCH—7 &R L. BMOBRRRE BRIy, &E
HEIRE SRR L7, BVARRREEA073 K-3.6ksTHE, <7
#J%ﬁ@rthamﬂ?ﬁuﬁwmmku&&Lme o S L i
TEAHZEFHLHCE- T 50 300 350 400 450

Temperatura [K]

Haat fow [arb. wnit]
ot ot
i i
s
E &
= 1

Fig.2 DSC curves of TissNisoHfis samples
3. %%Kﬁ annealed at various temperature for 3.6 ks
1) 1. Sakurai, S. Hata, Mater. Sci. Eng. A 541, 2012, 8-13

2) 1. Sakurai, S. Hata, Int. J. Auto. Tech., 9, 2015, 662-667
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Development of Cell Accumulation System Using Polymer Hydrogel Surface
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3. BEXM
1) S. Fukushima, Y. Takayama, E. Nasuno, ¥. Yanagida, and N. Kato, Macromol. Mater. Eng. 2000586 (2020).
2) Y. Takayama, L. Matéjka, and N. Kato, Carbohydr. Polym. 234 115880 (2020).
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Integration of all-solid-state electrodes into microfluidic channel for saliva monitoring
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FENOK ORRERHA0.5-20mMTHh 5 Z Livh[4], ERLE
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3. EEXM

1) M. Sejdini, et al., International Journal of Dentistry, Vol.2018,2018

2) S. Okubo, et al., Electrochemistry, 2022, 22-00020

3) F. Criscuolo, et al., IEEE 8" conference, 2019

4) M. Urbanowicz, et al., Electroanalysis, 2017, vol29, No.10, 2232-2238
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Fig.2 (a) A picture of fluidic device and
(b) potential shift based on K* (n=3).
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Measurement of subcutaneous acoustic pressure during transdermal nano drug administration
by ultrasound
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Fig. 2 Administration of fluorescent carboxyl chitosan

2. 2 EHESTORSE containing bFGF. Applied current: 80, 120 and 160 mA.
FRtogEFrx v TERICEERS T2 8 . bFGF + CMCNs + Ultrasound
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1} Y. Kurashina er. al.. Ultrasound Med Biol 4%, 933-944(2022) Fig. 3 Measurement of bFGF content

2) X. Xie et. al. J Drug Deliv Sci Technol 75 103675(2022) in skin using carboxyl chitosan and

ultrasound (n =3, *p<0.05).
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Development of high-throughput desolvation system
using IR lamp for analysis of trace elements in a single cell
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Development of medical cell-engineering technique by combining micro-sheets
with hydrophilic pore and dielectrophoresis
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Uniformity of Polymer Protective Ultra-Thin Film on Silver Sensing Surface of
Surface Plasmon Bio-Sensor
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Acoustic measurement around the pinna in the VHF region using a dummy head
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3. BEXM

1) AIEEEEM, &SRR, 2022497

2)  FR{EERML, FRA, 20234F3H
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Development of line-focused ultrasonic transducer in the 30 MHz band and
examination for application to ultrasonic microscopy.
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Impact of ultrasound therapy on medication related osteonecrosis of the jaw
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(20min/day 2weeks) = L AMRONI TR ARt L, ’L “ i

CT & EHAEETAN . MRONJHEIZ Fe ~B 5 M B g 1 LG 2=
o, MRONJREIZ, controlffiz b~ RSk T O i I

KGF production (pe/mg)
(=]

Keratinocyte Growth Factor(KGF)25 47 5124 | L ELE G
WEASIEIE, SemaphorindDA3 A & (2800 LB 7646 45 31 4E

Semad D) production (pa/mg)

Fn —

LTuvi=, —J5, B EE S TILKGF, SemaphorindD T =T =TT =1

IFL

o = ] 2 - e =5 = - = e = = <
PE A e dicontrol LS [ LT (Figl), Figl. KGF and Sema4D production in gingival tissue

2. 2 L) a—VHEHAEHAHBT S AOTEEE

IO Y 2 VEIRM OSSN (KR E—5 [ -
AL, BEEREGIH) AWE L, 205 bRb= _&a 2 h N -

R KRB Ao BN DN T, FELHES 1 | drmoscimacn

(1, 2, 3 MHz)

~3MHz TERAE L 7= (Fig2). BHEBABRESA TN impresion o

wltrasonic transducer
nW/on’ %2 5 EREN GO (Figd), e |

Figl. Deweloped ultrasonic transducer

3. &EXM

1) A Movila, H Mawardi, K Nishimura et al. BBRC (2016)

2) M Tabaru, K Fujii, K Nakamura, M Ishikawa, K Nishimura USE (2019)

3) K Satomi, K Nishimura, M Tabaru, K Nakamura, et al. 10C{2020)

4) EEURELT, 6 B A, SR, EEEe A, BRI, AR,
R S BT AR 5122 (91) 10-14(2022)

M 3 MHz

T friVAitim?)

Z MMz

B

VM
Fig3. Sound Intensity | ..

1MHz

u
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Shear Wave Elastography(= &k $181% - 2ES 5 L -FREHI
MERT 8 O B2 AR 58 1% D BF 4l

Evaluation of masseter muscle stiffness before and after isometric muscle contraction simulating
chronic and acute fatigue using Shear Wave Elastography

W TRKT RREXEBWNTZRT BENHE, SAaEA, HEREGT
FHEKRYE 70T 4 TETS 7 — TEEE R, FAR#EZT
Wb Rz sagEk, NI, HE )R
wdkmat Rk +H8IA

1. HREM

Shear Wave Elastography (SWE) (2 X~ T, PEMSTREE H-0F A 0E 2 @b b &0 i3 5 Z L A3 wlhE
WX, SHBIEAE 72 X UAMRTHAG & CF O BB OBM-PIER~OI A TE S, ARE T, ToXR
AT & LT, ARz aEd X UMBIERD 225 5 A 6L L oAb 7 R 7 (5 RAEEEY 21T~ 7o
PR AT A LA AN E Ui, WS BiEB LT HEICDWT, SWEEH
THPEIZBEE L= 7 A — ¥ TH AR EEON 77—~ v 72 AN THRS L, Eif0sc
Lo T EMEEREHT A LIt > TRHli L 7=,

2. HE/ME

BB IL20fC DR BI04 & L, EBRARNSRET, WWGEE L 7 —~ v 7 OREIzIE
BT (GE Healthcare, LOGIQ S8) # /-, #7720 —7 (GE Healthcare, 9L) |ZiX, #8Y
fEFEETHEOOTPI7ERY T, BB ETo—7OMIZES2 emO#ER (R, ik 250=
49:1) Tidifz Lz, BKBES J1040%OWES 11T 153308 Zefitish 5 & A 7 12 L - TRME S &
L, 10% T3057[EMg A sh B # A 7 |2 X » TR 2B Lz, B HoRIEIZIT, dR S HH

(A7 N—FNTr—RAA—5 GMI0, BRI W, A 77— o FIIWENZREL Tz
FRRETH AZE, F A7 E%, 1 BERICESG LT, SR #EEL. 25— v 7 ORHcHT- 55
fr#BE— FE@ L VHEL., BRIETEIRLEEANTO P THE L. IS LBt — FE#
BILUHF—= v 7O—FEER2IZTT,

SV AR LS, BOH LA ANt B U0 1 A 1% o0 BT AT 12 % L T Friedmandi 4 %58
LizE Z A, HEEIED NGO, — K, BYEES 288 L - 58 05 W s e ot L TR
BMERBA LA, FARAZERICEESFEIZEMNL, 1 BRICEEEENHEET S Z LS
ALl f e

Immediately

oafter lask One day after

Before task

Ultrasound

Acute
fatigue

Chronic [
fatigue
()
1 (a) W T —~ v LG 2 H§s LioBE— Fifg & SnEnEE D 7 —~v v 7
(b)Y 72 e 7 A
3. BEXM

1) M. Ferella, K. Soneda, A. Vilmann ef al., Journal of Dental Research 89(7), 717-721(2010)
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Research on ultrasonic devices for cell stimulation

IR TR BEEEOARA R ARPERILNAFEET BB BOK, W BRELT
ER TS A B
R RFRRIEER I

HAEE R 7

1. BAZRE/M

ITEE, I AT IR R A RPN O IR A 4 2 R W T O A e 7, IRHEEEIT L 3

BLTWS, #MRaOEMICELTIX, BABRREEE LTHRERAESATHWSY

—7F., BERIZL

HHIETEIEL. BT OEEERHE~OEREH S bO0, BAMEOBRETHSH Y . BEFFEIC L DM
TSIz B D TaHEE R T D0, M-S OBEREBHTEOBER NI AT 2 —
YRPLETHLHE, |ETLRV, APFRETIE, M ORUAREER F7 VAT 22— OERRE
A ET5, AMETIE, EWERHLE LT, MEEFN b7 AT 2 — O AREO BRI, &

F R IC W TR 2 T 72,

2. RAE
2.1 RSATFI-YHOFEIE

BHOEE 1| mm, EEEEE 5 MHz, J£
TRy b b7 AT 2 —H O

& fT -7z, AJEES 10~50 Vpp.
FF AT a—HbOEEA 8, 10 mm,

[AkE 5~10 MHz TS, b
BEFRE LK. Fig. 1 ITFRT LT,
ANBEERELTHLHEEIZTLR L.
VORI E e L, 5§ MHz K
0% 10 MHz D FBREERGEC, kE
[EiL 100kPa Tdh-7-,

2. 2 EEFRFOEMZIaL—3

a

-

HhEEm EO-oh, PZT (FZ @l a @i o
IREN AT 2 G IR /7 F TiTod=, A& LT, [HELiR

Sound Pressure [MPa]

@& Bmm_SMHz @ 8mm_10MHz 10mm_SMHz @ 10mm_108Hz
012
5
.10
] e b
] e .
oy
= °
L ]
08
[] L ]
voz L &
[ ]
-
-
-
000
L] 0 ) w0 40 ]
Voltage [V]

Fig.1 Relationship between Voltage and Sound pressure

A TH S | MHz 1L TORE) 224 % Fig. 2 12557,

3.F¥LH

HA o BRI, MliEtshEo s 5 500 kPa & BE L
T35, Sk, EEETFOBEETRL, HWAhzmET+s

Hika T 5,

& it

LE Ea

i
Tmm

Fig.2 Displacement at an input voltage of 10 V

and an input frequency near 1 MHz

1) #EF, “HEdEEiiE%, " IEICE Fundamentals Review, Vol. 8, No. 3, 2014.
2) el “frbriadld (R S =S E E R E ORET, " 8 53 [l B AR RS HHRE, Vol 46,

No.1. 2018,
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Development of a method to measure occlusal force based on electret and dielectric elastomer

SUERSAR Bl F T e O RE S 2 7 LA UECRACE, (KEEH, LR

R TERF LR h)IeR, e
R LR AR T AT e X T A= 7 (it s

1. HREM

TSFLXLBEDNST 77203 VHCERBEREBSFOREETFICEIICMHLBXEA
I3, Tooth WeartHEHEBEEOHE, HHILWIEHMAHEEOREELYES. Jhols@ETISHE
FTHREOHICIE BiENRCRECHEICNHA2ANEMNEENEETHH. BAEEHBRERIZEWTIL
Dental Prescale®T-Scan®®%, L THEEIIMICACEE*NMESE, KA LOBFORESERSfH LB
BHNEAET LTS ZRALALGATNS. & EATF—JCPEEEHEZCALZEEZEDA
752 bICAAH, HBREESEICMhAREHhOXRZSLEARNEFNE L-AELHE SIS, L
ML, ChEEEZHEE, HHVEEBRZFICEITARA LOE, HESh-TEEHBICS 585 R
BHEAELTVWSIZETY, EROBEBRETIZCETR/5 7793 3 EOHBEEEEEIZND
SHOAEIEMTHS. FHRITIL—TIE. BERBETTEICNHLIAZMET HFH -G
TTFRARELT, TLY Ly FEBRISA T oLIHBEFTHERRE—MIB/BLLE
FHEL, BEFFUREL—FEALVERESHAESEZOMEEENE L.

2. HRAR
2. 1 MEEBOBH L HAORYEOREE S
RENMEREEAIN—FLRT) Y rROBEEL. & F | | gan

HEKCSVTEBICRTY Y FREQEDICERENE & [ o

Polyethylene terephthalate (PET) #fEZ# % & L, 2BOPET o

HEOHMIZREL— FIZEBHAL AKX E L.
ANUFTAMZIEY, EEFEHAALLZPETHRELIZC—FED

i 1 o (T
Teme |see Time [se)

: I-u.-u__ =
@IV
Z a0l AINELLNN

ess [ MPa|

BEYTERELAFEL, AFFENL o rhhomFER <IN 2
ELEBE AEHERL £ HAORMICE R e
HRHBNE (Fig1). Flgd- BHORRRE 4 Ui
2. 2 PETHEORAHNHDIZRIEZTES :
EROOBNGREEETNE, NEEED | : :
EHZECL, SHSORNBETRMISNE -~ —— — " — I T~
_ , _

LT LHBELNHL TORO, FEOHEHELE

EH+TL5BMT. PETHHIEEOEA#EHHA

IT5Z5EEEAEL . Fig.2. HHE-REEEOH HiEREOH
E&H0.5mm, 0.6 mm. 0.8 mm@MDPETHIIE®  (a) 0.5 mm, (b) 0.6 mm (c) 0.8 mm (PET sheet thickness).

WHREL, RE— +EEHAH, PETLIZER

E(TON,20N) OMES L UREZETo1=. COREE, INE LRE EOMEICH9GEREREREE L.

HWRELT, EORAOPETHIBICB LW THREL-HARELAEE SN (Fig2). LML, HEE

HEl—THLPETHIEDEAIZEYHAELARGY, 0.5 mmEOPETHIBIZTHDEAKRE( G

& RLEOSMMOL—FIOVWTERREEL L YHALOMEFZSICHAEL, BEHH

EREODHRETEN S ELFETHD.

3. 85X

1) Ichikawa K, Hijikata W. 41st Annual International Conference of the IEEE (EMBC), 2019.
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Development of a blocking device for droplets/aerosol with negative ions and an electric field

WHIER R R ERS R e o B, dEA AR, B PR, R, RS
BRURS: MU LR, ik
TERYE 774 TEILFEES¥—, fruoiEs, BN
WL LERYE BRETLYH, hEi—A
A B = — 7 R RN E, BR
WO L3RS AR RPEERINGIZEAT, 0 HMESD, 1L EEh, AR

1. BIREM

COVID-1952A » 7 e FORELME 2BV T, S50 TRET A MIEA I Lzl o
TN TS, COVID-19D3F 3 o 2B TIXs a2 E O Y — vy T 0 A8 2 ZARERBILD
MENE—FT, ANEZROGIRIEA o~ ZABE(pA VoBERE5| SR LizwiEtErish s,
Ef, FRAOREASEE LTERASATWAT Z U ARA—T a3 i, REEHLTFZENTS
ECREEGTA, aia=odr—ia rHIETDRERERH TS L <, i'rﬂtwf“sfulérk’ife
iR s, TITAEMETIE, v T AL A EEREH O TREEREEE 2 BR%E L1,
2. IRAR
2. 1 ENEEOCER

TAIZb—LET 7 IARERCTRROEELER L, EEERICA AT F—2RE L
NaCl&fafn X7 o —2&EUHE S L CTERTHICHERE Lz, BRI kVEEIDL ., [BIE
CERESICERELEY 7 FEORITEREREE ST,
2. 2 BFOMESICLIENEREOEL

TR &R L7z 2 A R owtd DEtEiE & <, BZA A+ 4
— & [ RO RIEH 052316 emDMERCEBIZMITTI A F&RIZLE
BrThsd, A TAA AL EERDPEEL T2 E X I R I
EEi@RR LT, v#%xfﬁykfﬂﬁﬁwkﬁ'b=XLﬁ
EE~F| & FE BT, A 4T A F—i gL i g~ AT A A A
BIARIAFL, BRIZEs TEIE~ LGl EHFEohiz s «%Kb

L5, efu B O fom & #8-50emTELEE, I R ol & R
f} . BOEE E206 cm@FFIZ R & ERTEREe wyE R LT, B
I1;:‘|J|n1c'-‘5]6chw_). il L, MO EE 85330 cmDiF,
AFRAFA L LEREEESHELZOIANEARAELEESHET
fVEFO I A PERERAEE L <Aoo, MR LB O S £ 30 embd
Foll s AR+ 2 Z Edibhotz,
2. 3 TAFTARAAVELEERICELIBFOEBELDORES

EEEBRLEFEOT 2 IR —F g riaila=fr—i g »iC
RBIFTRELA T A5 0i0, O & FORMIZOW T, 65dBOE#EREE L T2 U
PR F g va rBUICHETS L FRFNR6S dBES6 dBTH Y, BRI FICEREE XN L
PaRARn, R, EMER LTI LA A—FT 4 v a VBREHTAROASY FALERE L 25,
TN R—F s g IR OERERT AT FAOE—2 3560 E=—F T, EHEEE T A~
7 bABER Linhof, vAFAAF L EERIFEFFRAL, XERF LW, a3 a=F—3
3 VAN — R L VIR R AR TH D LB b5,
3. BEXM

1) Yamaoka, Y et al., Int J Environ Res Public Health 18, (2021).

[ 1. EERFEEE A EE T S 2
A O E (AywA FAAF
YEBEBREBEXHETW
WE EByREEEE L &,
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PHFENABEREEE VOV TRARBREZAEFDOI=HD InAsSb/InAsP
HRFOEHEERSHERARIC L HER

Metal Organic Vapor Phase Epitaxy of InAsSb/InAsP Superlattice for Mid-infrared

Sensing Devices

BT TR FHEM
FORLIERY: AORBEIBAIIRRT /U= =K

1. BFRBEH
HRARIMBE R AT X AT A | —BRALASR . RRLERSE OV ERILA 8 0 | FIEHE T L 2

FEMAGDED Z L CRFAN R AT REL 0D, £, EEICHTHL, BFXNLTDHM
ROFAZBHT S Z L Thhe REKBOWERERIFSATWS, BE, 20Xt -7tk
WTH LD HEREOILK L FHE R EOOHIZRO SH R R o fEm E, &
BRI OFERDWN=— AW S, AFIETITHBRE R FERERE (MOVPE) # W T M-V &
FEEOBRFOMER, M, 7510 AEREZT-TWIHH, SERIZBEFEZMMELLEL
[nAsSh/ InAsP &8 712 X 2 PARFBE RGO REFHEL R~/ O TRET 5.

2 HRME

MOVPE iE& W T, B FZ2ERLL, #AMBHI N =FAH Y L =y W TFL
RAZ 4y, Thivy, NITFAT U FEEL, InAs B LICAKFEZXR Y VT HRELT
500°C TRk E&#{To7z, 230 FREE#3 1 [2754, InAsSb J&iZ 7nm, InAsP f&iZ 7nm, InAs &
BIEIE35mim & L, 107 L L, BIRO 7+ b IRy APLASTZ PAEE2I1Z7RT,
InAs ERHE A2 A L7220 InAsSb/InAs BBH& 122, InAsSb/InAsP H# i3m0 B — 7 HHEE %
mLf, £, EREEZANSZ LT, 30 X7 VS ER/EEICBWT, ZERTHRITRREE
MEER L, PHRAT S ADEERBHE L LTHREThL Z L 2Rl LT,

InAsSb
o et UL z
S
: _|—|_|—,_L\_r :
'
InAs .
gth |
1 23 FiE [ 2 InAsP EFEOEEIZL DB ILASZ FADE
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Application of MEMS devices using biocompatible thick film permanent magnets

R KT TAest wRES, ILFERE, RS, sk, PRk
HOR LR RKEFEMINFFERT Chao Qi, HELiE

1. AEEN

BRHEFRE, BHAEEHBE L, BREARAOMEMSE Y, T4 Fax—2OERNEE L
m ek, RIERFEOCEBOT, AT eMOR O Fe-PtRMT (FIEER) #HELTEEY, B
(ErziE, A ORiEEE T (53 Pulsed Laser Deposition: & PLD{E) & My, EABE{LIGGT = Silkikiz
B~10 pm/ZHEFH OFe-PURIEEE A 2 RE L, KL 0 B 58S 520/ L THH 2R L 2,

rEingliz k28R — A HRERE Ao fEoRE ), Wiz TR To@h izl
TEE OHERR] RilEh TE T, 5%, ZOFe-PtHRMNIZE LT, MEMSICHOMERBESE XS, —h,
TR L2, SlRPOCHOEREEMA, RS FHECHRBAHE A 28 ON
FELEEMICEEERS,

AFTIE, PLDIETEEL L /=PrFe-BFREN (7 LERBET) 2 Fe-PCRECT WA THiAAT S (P
Fe-BRf & a—7 4 7T 584 2B L, WEORBIRER (TSRS oBE - B ttEo
M AT O THET 5,

2. HIRHE
2. 1 =EBAHZE

1= 104 Pad EZEFPHS T C, Nd-YAG L — (i = : 355 nm, JE#E:30Hz) # AV alEHEfERLL 7=,
BARM AT S LT, OFeaPun #—4 » M2 L—F&2BE L, 500 nm/EEE LIRS & Siktf EiZFe-Pt
RER R L7, QinsituTZ—% v FEPrsFeBIZZE T L, LFlOFe-PlEAE LIZE, Fiz@
in-situ CFegPtw — 4 = FCFEEZE Y L, Fe-PUPr-Fe-B/FePtD3EHEE L B L=, @ ToOFIFE 4
T, H1EOFe-PHEFRE &Sl O fmE L Y JEE S, IFBEE M AR LT,

RN 1% O3 8 B A A T R AR L2728, Fe-PtREEA O R ANE & Pr-Fe-BR A OF dib
12k B ARABAFEORERO DI, EHUNEVAE vy, FHRGERE : 100°C/min,  {fRFFEFE] : 30 min,
{RLEE : 700°C & [EE LEVARE L7z, BULBEMRIT, HZET CHANMAILL, IHER~A 70 A —4, f#
[XSEM-EDX, BEEAFHEIVSMTHRIE L, HSaoidid X vl Lz,

2. 2 EBRERLEE

B DI ERRE T A MR LR, RSP EARE ICHEo— s T A BRI h s,
L L7 s, fERSFZ2MICEN LR, Bl CIERTE 82 AL M1, Bbh
T 4940 pmIE O3 @ RE 4 O BREOIHAL— 7 Th D, RENIIHI2600kA/MTH Y, Fe-PLRHLE
LR ORI ICEE L, S0~100 kAP IR WETH -, ZoREE LT, v—7 0 [HREBR
fHhEh=w? | PBREEINHAZL LY, EREIHOEEVRELLNS, 5%, Fe-PtRMH L Pr-Fe-B
M O AT I B B BRI L, (DEVLERD ik & TN &

E oSy —
#FHERTT 5, (2) Fe-Pt&MFICH O TIE, 50:508EKICIES 25 L9 i LI"' f o
(2Pt » Fl~1, TPr-Fe-BR#HIZHE L T, (L¥RaRHARIZHE~PrY » -
FRl~, &4 OHMEORBHE 2 BHNT 5 FPETH D, £, WMOB ——m 1w
FHWEIZ THEEVENETHY, ZOFRKRIZBELTHRHTETHS, ] R
3. BEXM e
1)  H. Aovama, and Y. Honkura, J. Magn. Soc. Jpn. 20, 237 (1996). o
2) A Yamazaki, et al, J Magn. Magn. Mater, 1741, 272(2004). (1 38 RS s DA —

3) M. Nakano, ef al., AIP advances, 12, 035232 (2022).
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A Microfluidic Platform for Multiplexed Genetic Diagnosis

EAGHTR R

T e

RIRKAE, Hkssd, shAgak, MAESk, Adbiit, SREFET
R LHERY ARRERLMFHTERT Wi B

1. AEEH

B FRWHET Y A L ABMEOREL LUEHT LA X —BHOBHICEERTRTHD. K
IETIE, ~ A 7 vFiishlEs & SRS E FHEE (LAMPEE) Z#llAaabEs LT, —EicE
EOENBETEREAVMER AT I by 7 ABETEBH AT AORREEZT-> TV LY. FHRTIH,
BT L AX—WE (hE, £, HELE) OZEHRARSEORREEEZEIELZ. S5, BT
PESUGF OB HIGEROCMHEMITT 5 Z LIz k- T, ZIEDNADE BT 2 EB L.

2. HRARE
2.1 INFILyYRBEFEHTNAR
A T HRERIE & Bt o L DR GH A N
ALDEAL, SEORIEAE: (B3 L) [THEW
ICEERs. 20#%, T34 2% TiRETH
BT3¢ BETFHEEBRGEITY. ZOLE,
FERICERNICIENEETORERESE 5 7
74 ~v— (HE#DNA) 2 ToHEELLTHEL 2L
T, #UEE ORIBERZE A TREIC LT A (E1).
2. 2 BYTFLLX—PYEOBHER
E2(a)icZ X ODNAY A L RIEDR ST
BAL, 754 2A%60C 1A LI-fRETT
TROT T4 v — L@ 774 <— (K=
V) EEE LRI ESROREEPLOREAE~LE
kL, BHERIGERLE. &6l hE, i, &
{EAEODNAY A FAZiRG L& TIE, Ainto
BUSEERIIMA, DEREBIEEDT T ~—%[H
E LR EabRa~L T L (Kb).
B3(a)i= Z (XODNAY 7L (5.4~540 pg/uL)
FEA LT L EOBSHEIEHERERT. KIEP
ORICEROEG L ERAEOE{LR (Ah) %
RODTYFZ 72 TWS, b, BETH-
T NDIRBED V540 pg/pLdd 7 7 7 Bidec t BAOIRE
B TRER G E > TWA Z bbb, £,
TR LY, YR O R RK AR
L, &0 L = OR5h % BEBGERR (Tif) & LT
Rriz. H(b)IZDNAREE L R E =T, W
FTIFEAEEE (B2=0.877) iR Hh, ERE
EORSHOBEHRFIEGT LN TEE.
3. BEX#

1) D. Matsuhara et al., Sci. Rep., 12, 12852 (2022)
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(a) &I (b) /hE, £, EIEE
F2 &7 LAX—HHOZHEARERSE
(a) (B)
3:: ﬂgﬂ | 'E 2 : _..-:.ulum;xp 20,90
HIE- A T
5 | | —Sdpgul H
E: —::Etl////" ;E ” y =135+ 4184 ‘g Sy
PR R i &R e
E :I :_ = . = £ - & Microfluidic devies
Reaction time min ! DA lu:1L':Jh|:r copies g
(a) iEH{m 1B th 4t (b) R

[E3 FIIDNADE M5

— 1556 —



2-78

WEUHIT SBREEZ AR/ A7 L-FE S R TLOMRE

Development of a visualization/scoring-based evaluation system
for clinical skills in preparation

RALRFERFBCH A 7ER o, Bsmissr, (LmEFhg, oE &
R LERT AKREEDINUFSEAT  Jin Dingnan, JE{R%R

1. HEEM

T, WREETHY IaL—2a VHEFOEREHRETETEE-TAS, L Liehs, HEL
B B EEOFMEFELEERLIATWRVWORERTHS. OENAX v F—IC L5 NEHEO
BRICHES, ¥EEERER, EHEA L CTFUoALT— 4 ORBATE A4 H, FORIEMIZK
SWTEAEOUEERE R BRI ERMICTHE TS AT AORBRPETA TS,

AETE, FEPYHILEATHEOSHEEIDT —# ORacHEms &, #afLr—71) v 2o
AHEIEEH Z Lz, @OV BRI ERMERGLNIRET A TY ALEHETIL, SHIZEBEN
T Blfds A & 5 Mt 200y, i A7 ADRBARREOMEREZ B LT 5.

2. ARAER

2. 1 HBETF—4%

20165FBE7 H20Q04FHE & TOSHM, 40N CUHI L7 A Tla 5614 % Bk KEf A @3D
2% %7 — (AadvaR ¥ ¥ D810, Aty ——) CHABESE#REL, STLEATEY ZAE
IDF—# (FHUEE=15um) RS e L.

2. 2 MR

1) IREEOAIRE] OSTALIORER

T—ARMLEL L LT, R AN T L RUIEIA T & FERSHE, LRSS 2 Rxolm%
{ER L, HWeAES L UCME Iz T SHIER & Bkt 4 A Ll oW ok 28 HE# F - i he el &
OEFEEE LTk A FESEEINTE.

2) IF—n—8] ODHAEOERE

FEt 1) ERERIC 2 gocoWrm 2 e L, Bk L OE Rl o Eodilime 4 5 R R & s H
L, fE&FHlL, et sihmor—<—azRHT5FERESRE

3) N0 EHE) ORHAEDRER
DBOBEAERSROBE PR 272 FiERLTICMEDRESRICLD2 A 2TV ¥
FITH FiEOLB D RIERE XN

4) NDBOMIE] OSREEDEER

fERE Lz 2 el iz bW TiigfodhELABHL, ZohEOREVWEEFSI—=THRA -k
FLTHEL, WEEToO2EBOEEEY RS, DEOREBIZIOWTONT S FENBRESRE.

5) SkOEM

LR OIEHE] OFMAIT 2 LT, TEailzoBi] £ X< EREDIDT—4# L LTRERT
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The Digital Masterclass: Unlocking the Mysteries of Kotsuzumi Professional
Player Action via ML for Training and Performance Enhancement

Saha Chaity, Marie Tabaru
Institute of Innovate Research, Tokyo Institute of Technology
saha.c.aaf@m.titech.ac.jp

1. Research purpose

This research aims to develop and implement a scoring system that can be used to train amateur Kotsuzumi
players, with the aim of enhancing their performance skills and understanding of traditional playing techniques.
The ultimate goal is to help amateur Kotsuzumi players achieve a higher level of mastery and proficiency in their
playing. When performing with a Kotsuzumi drum, the musician must maintain certain traits in order to create a
harmonious sound. To evaluate these traits, we must pay attention to the performer's eyve movements, body posture,
and sound properties’, as these elements are crucial indicators for producing a good tone.

2. Research results

We sought the advice of a professional Kotsuzumi player to understand the impact of body movement and eye
movement on the game. The player emphasized that both body and eye movements have a profound impact on
the performance of this traditional Japanese musical art form. We made an effort to identify important body points
for playing Kotsuzumi and by designing a scoring system, an amateur player can focus his weak points to improve
playing Kotsuzumi in real time.
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Fig 1: (a),(b),(c): Important Body points relationship, (d): Gaze Analysis. (e).(f): Acquiring sound of Kotsuzumi
from professional player (g): A scoring system for evaluating front views that incorporates slope measurements
as a key factor

3. Reference
I, Tomohisa Funakura, Kengo Kimotsuki, Mutsuo Ishikawa, Marie Tabaru, “Spectrum Analysis of Radiated Sound from Kotsuzumito

Evaluate Differences among Players and Materials™, Technical Committee on Engineering Acoustics (EA), [EICE Technical Report, pp. 36-
41, Dec. 2022,
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