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Development of a Single-Molecule Identification Method for cGMP for understanding a
Second messenger molecules ('Kinransenri High School, ? Osaka University) O Kaho
Fukuda', Takahito Ohshiro?, Yuki Komoto?, Masateru Taniguchi?

Cyclic guanosine monophosphate (cGMP), a second messenger, is involved in many
physiological processes such as neurotransmission, vascular regulation, cell proliferation,
plasticity, and cardiac function, and requires precise regulation. is important. In this study, we
conducted high-speed current measurements of cyclic guanosine (cGMP) and its control
molecule GMP using nanogap electrodes, and performed machine learning by extracting
features from the signals. As a result, we achieved high discrimination ability from similar
substances such as cAMP and GMP. Since cGMP is associated with a variety of diseases, this
technology will contribute to the advancement of future medical research.

Keywords : Single-Molecule Detection,; Nucleotide; Epigenetic modification, Nano-device
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51 H: 1) Sci. Rep. 2021, 11, 19304, 2) Sci.Rep., 2019,9, 3886, 3) Nat. Nanotech. 2014, 9,835-
840 4) J. Phys. Chem. C, 2019, 123, 1586715873
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Development of a Single-Molecule Identification Method for
Hydroxymethyl Cytosine in Tumor Marker Molecules

(‘Baika High School, ? Osaka University, ISIR) OMisaki Nakamura', Takahito Ohshiro?, Yuki
Komoto?, Masateru Taniguchi?
Keywords: DNA, RNA, Single-Molecule Detection, Tunnel-Current, Epigentics

Cancer is the most common cause of death in Japan, and it is said that one in two people
will develop cancer at some point in their lifetime ". Early diagnosis can reduce the burden of
treatment and lower the mortality rate ?. Therefore, there is a demand for fast and accurate
diagnostic methods. Hydroxymethyl cytidine (5-hmC: See Figure) is gaining attention as an
epigenetic marker for cancer. 5-hmC can be detected before symptoms appear, enabling early
detection. Conventional detection methods include mass spectrometry and conversion of
modified nucleic acids (5-hmC) to different nucleobases followed by sequencing.

In this study, we focused on hydroxymethyl cytidine (5-hmC), an oxidized modification
of cytosine in DNA and RNA, and
employed single-molecule quantum

NH, NH,

measurement for the detection of this
. . NZ OH SN
modified molecule (5-hmC). This )\ | o | /J%
method has the advantage of directly = HO— O~ 'N o. N 70
detecting and identifying molecules in
an aqueous solution on a single-
. OH OH

molecule basis. So far, we have OH OH
successfully identified single Figure:(Left) Hydroxymethyl Cytidine (5-hmC), (Right): Cytidine

molecules of nucleobases and amino

acids using highly sensitive and rapid electrical measurement technology with a nano-gap
electrode device . For the measurement solution, we adjusted the concentration to 1uM
using 5-hmC and cytidine (C), a control molecule. We conducted rapid current measurements
with the nano-gap electrode. As a result, we successfully obtained current signals for each
molecule. From these signals, we extracted characteristic features and attempted to identify
single molecules through machine learning. As a result, we successfully created a classifier
with an F-measure value of over 0.8 for distinguishing between 5-hmC and C. This technology
is expected to be applied to early diagnosis and prognostic evaluation of cancer.

Reference: 1). [E 2 28 A #Ff %8 & v % — N A B W ¥ — B X
(https://ganjoho.jp/reg_stat/statistics/stat/summary.html ) 2). [E 32 28 A WF %8 & > % —
https://www.ncc.go.jp/jp/information/pr_release/2020/0317/ncc_press_release 20200317 01.
pdf. 3) Sci. Rep. 2021, 11, 19304, 4) Sci.Rep., 2019, 9, 3886, 5) Nat. Nanotech. 2014, 9,835-
840 6) J. Phys. Chem. C, 2019, 123, 1586715873
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Development of a Single-Molecule Detection Method for Acetylated Lysine in Gene
Expression Regulation ('Hyogo Prefectural East Kakogawa High School, > Osaka University,
ISIR) OYuno, Notsu', Takahito Ohshiro?, Yuki Komoto?, Masateru Taniguchi?

This study developed a method to identify and measure acetylated lysine, a crucial marker in
histone acetylation, at the single-molecule level. Detecting acetylated lysine is vital for
understanding gene expression control mechanisms through quantifying histone acetylation.
Using a nano-gap electrode, we measured both acetylated and unmodified lysine molecules.
Machine learning analysis of the measured signals revealed high discriminative ability. Future
detection of acetylated lysine in histones is expected to enable quantitative visualization of
gene expression.

Keywords : Single-Molecule Detection,; Nucleotide; Epigenetic modification, Nano-device
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B1H: 1) Sci. Rep. 2021, 11, 19304, 2) Sci.Rep., 2019, 9, 3886, 3) Nat. Nanotech. 2014, 9,835-840 4)
J. Phys. Chem. C, 2019, 123, 1586715873
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Development of a Single-Molecule Identification Method for Methyllysine Towards
Elucidating and Diagnosing Muscular Dystrophy ('Osaka Ohtani High School, 2Osaka
University, ISIR) O Ririna Hamasaki', Takahito Ohshiro?, Yuki Komoto?, Masateru
Taniguchi?

This study developed a method to identify and measure methylation modifications of lysine
related to muscular dystrophy. Utilizing a nano-gap electrode device for high-sensitivity, rapid
electrical measurements, methylated lysine molecules were identified at the single-molecule
level. The data obtained were analyzed using machine learning, with the discriminative ability
assessed based on the F-value. The results confirmed a high capability in distinguishing
differences in methylation and the presence or absence of methylation. This method holds
promise for applications in diagnosing muscular dystrophy, understanding its pathology, and
developing treatments.

Keywords : RNA; Single-Molecule Detection; Tunnel-Current, Epigentics
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B3I H: 1) Sci. Rep. 2021, 11, 19304, 2) Sci.Rep., 2019, 9, 3886, 3) Nat. Nanotech. 2014, 9,835-840, 4)
J. Phys. Chem. C, 2019, 123, 15867—15873
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Single-molecule study of acetylene dehydrogenation on Cu(111) surface ('The Univ of Tokyo,
2RIKEN) OShoma Tateda' 2, Minhui Lee® 2, Maki Inagaki?, Daiki Katsube?, Emiko Kazuma®
2. Yousoo Kim" 2

Acetylene is used as a carbon source in the synthesis of graphene[1] and silicon carbide[2]
by chemical vapor deposition. For these syntheses using acetylene, a dehydrogenation reaction
occurs on the surface as the first step of the reaction. In this study, we deposited acetylene on
Cu(111) single crystalline surface and investigated the dehydrogenation reaction of a single
acetylene molecule by scanning tunneling microscopy (STM). The combination of the STM
analysis and density functional theory calculation allows us to elucidate the process of the
dehydrogenation reaction. When the tunneling current was applied at the bias of 3.0 V from the
STM tip above a single acetylene molecule, the dehydrogenation reaction was observed (Fig.
1). The current trace measurements show that the two hydrogen atoms dissociated at one step
or almost simultaneously (Fig. 2).

Keywords : Surface Reaction; Single-molecule study, Dehydrogenation; Scanning Tunneling
Microscope; Density Functional Theory
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Fig.1  Dehydrogenation reaction of Fig.2 (a) Current trace measurement. (b) Schematic
acetylene induced with tunneling current. illustration of dehydrogenation reaction with STM tip.
[11H. Ago et al., Appl. Phys. Express 2013, 6,075101. [2] C. F. Wang and D. S. Tsai, Mater. Chem. Phys.

2000, 63, 196.
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Real-space observation of CO, adsorption on silver surface using a scanning tunneling

microscope ('The Univ. of Tokyo *RIKEN) O Toru Okai'?, Minhui Lee'?, Maki Inagaki’,
Emiko Kazuma'?, Yousoo Kim'?

Recently, many studies have been conducted on CO, reduction using metal catalysts. Most
studies have been based on macroscopic analysis and microscopic analysis of interaction
between metal surfaces and CO, molecules is not sufficiently performed. In this study, we
focused on the adsorption process which is the first step of metal-catalyzed reactions. We
conducted microscopic analyses of the adsorption structure of CO, molecules on Ag(110) using
a scanning tunneling microscope at a molecular level. We found that CO, molecules formed
islands on Ag(110) (Fig 1), with unit cells composed of two different states of molecules (P and
L). To further investigate the interactions between the surface and molecules, we applied a
voltage pulse on a single molecule of P and L. The molecule under the tip was desorbed at a
negative voltage (Fig 2). We found the desorption energies of P and L are different, which
indicates that the degree of surface-molecule interactions is different for P and L.

Keywords : CO,, Adsorption structure, Analysis of single molecule, Scanning tunneling
microscope
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Fig 1. CO; island on Ag(110). Fig 2. Desorption of L species
(V=20mV, =100 pA) under the tip. (V'=20mV, 7=100pA)
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Time Course Analysis of Oxidative Deterioration Gas from Structural Triacylglycerol
Evaluated by HS-GCMS ('Osaka Research Institute of Industrial Science and Technology,
2Osaka Institute of Technology) OHirofumi Sato,' Kotaro Hattori,> Atsushi Ohtaka?

Triacylglycerol (TAG), a major component of edible lipids, is degraded by various factors
to produce deterioration gaseous compouds such as aldehydes and carboxylic acids. Previous
studies have shown that radicals around the double bond are generated and the methylene
double bond is peroxidized, from which various alkyl aldehydes are formed. In our study, we
observed the aldehydes generated from structural lipids, such as triolein, as substrates over time,
and observed the formation of shorter chain aldehydes that did not conform to the known
cleavage pattern. Therefore, when we observed degradation behavior using nonanal as a
substrate, we found that formates and alcohols were formed, suggesting that a Beyer-Villiger-
type carbon reducing reaction was taking place (Figure 1).

Keywords : Lipid oxidation; Oxidative degradation, Deterioration gaseous compounds, Head
space gas chromatography

BRABEO TR THD MY TV ) v —)L (TAG) (3~ OER THIL L
TTITE RRHIVRUVEEIR EOELHT A &L LD, ZE TOME T EfiEA
T VANBFRAEL, “HEHEAAT LV UEURVA XY MMESiL, 22 A D
TIVXNLT T E RBNERT D Z ENMBNTWD, Fox OWFZETIE, HEEIRE. /-
EXENVA LAV EREICLTCRAETDIT AT E REREICBIIIL-E 2 A K
& & BITBEMDBAZR N —NZEB LR WESHT VT & ROARKR bR Sz, £
ZTC, /T w2 BICH AR LT 2 A, FBT AT RT3 —)Lin
AR LTWDZ ERNDNY AN v —E U D—HOWIRBIIGENEE TND Z L AUR
= (K1),

Baeyer-Villiger oxidation Carbon reducing reaction
(o] o] Q
R‘ﬂ‘ H — R o"” H - " RoH HO ’H“H
- ., +
Aldehyde I } Formate Alcohol Formic acid
Peroxide
|
Oxidation

X 1 R BRSO T A T =K 2

© The Chemical Society of Japan - A1453-2am-07 -



A1453-2am-08 AX2a B1045SE4 (2024)

=T ILRKOBREBREICA T AR — X T LORES

CGRRBEL '« JURIGEAT 2) OFZ4 ol ' - | it ' - ML 46E0 ' - &G M '
Jiangyang Liu' « #1H ] 2

Development of gas sensor system for early detection of cable fires ('Graduate School of
Engineering, Tokyo University, *Institute for Materials Chemistry and Engineering, Kyushu
University) O Motomasa Sugitani,' Wataru Tanaka,! Takuro Hosomi,' Tunaki Takahashi,'
Jiangyang Liu,' Takeshi Yanagida'~

Electrical fires are most common fires in factories and workspaces. One of the main causes
of electrical fires is abnormal overheating of electrical cables. For early detection of the
overheating, infrared cameras are practically used to monitor the temperature of electrical
cables. However, infrared cameras cannot detect the temperature of crowded electrical cables.
In this study, we aim to construct a semiconductor gas sensor system that can detect odor
molecules released from the insulation films and the sheaths as the temperature of electrical
cables rise. A 600 V vinyl insulated wire (IV wire) was heated and the released gas were
analyzed by gas chromatography mass spectrometry. We detected several volatile organic
molecules released at temperatures higher than the conventional working temperature and
lower than the melting temperature of the IV wire. In addition, we successfully detected these
molecules by two commercially available semiconductor gas sensors.

Keywords : Cable fires,; Early detection; Semiconductor gas sensor; Gas chromatography mass
spectrometry
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Safety evaluation of Flame Retardants in polypropylene by dermal exposure ('Tosoh
Corporation, *University of Shizuoka) OHiroto Idate,! Maho Ishida,> Masahiro Tokumura,’
Tomohiro Shirai,! Takanori Miyazaki,! Masakazu Makino?

Flame retardants (FRs) are indispensable chemicals to our safe and affluent lives, which are
used to improve the fire resistance performance of materials such as plastics and fibers. On the
other hand, there are concerns about the adverse effects of some FRs on the human body and
the environment, and the safety evaluation of FRs has attracted much attention in recent years.
In this study, we evaluated the safety of polypropylene resin containing brominated flame
retardants (BFRs) by a dermal exposure test using an artificial skin model. The results indicated
that skin absorption of BFRs with relatively large molecular weight and high lipophilicity (Log
Kow= 6.6~13.0) was below the detection limit. On the other hand, BFRs with low molecular
weight and moderate lipophilicity (Log Ko.w = 4.5) exhibited skin permeability. In the
presentation, we will also report the result of a similar dermal exposure test on polymeric BFRs.
Keywords : Flame Retardants; Dermal Exposure,; Safety Evaluation
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1. Skin permeation test s 2. Pretreatment Table. 1 Skin permeation test results
i Skin P ti
sl 3. Analysis BFRs MW  log Koy '”(n ;;":S ion
Polypropylene in BFRs A 778 4.5 530
e . B 951 6.6 <20
Artificial skin
. C 1067  13.0 <20
Receptor solutions
D 943 130 <20

Fig. 1 Procedure of skin permeation measurement of BFRs

1) Liu, X. et al. Chemosphere 2017, 168, 272.
2) Abdallah, M. A.; Harrad, S. Environ. Int. 2018, 118, 26.
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Robust SnO2 Nanofilm Gas Sensor with Sb Dopant and Metal
Nanoparticle Catalysts under Environmental Variation

(lThe Univ. Tokyo, MI-6 Ltd., 3Kyushu Univ) O Xi Wang,1 Haruka Honda,! Tsunaki

Takahashi,! Chaiyanut Jirayupat,l’2 Wataru Tanaka,! Takuro Hosomi,! Chia-Hsiu Chen,>
Mitsuru Irie,? and Takeshi Yanagida'*

Keywords: Gas Sensor; Metal Oxide Semiconductor; Robustness; Metal Catalyst; Doping

Environmental fluctuations, particularly in ambient humidity, can impact the metal oxide
gas sensors’ responses. In this study, we propose a strategic approach to mitigate the effects of
environmental variability on the responses of metal oxide semiconductor gas sensors through
the utilization of a heavily doped metal oxide nanofilm channel (2 wt% antimony-doped tin
oxide: ATO) and metal catalyst nanoparticles.

Although the sensor response of ATO channels to ethylene decreased significantly
compared to that of non-doped SnO; channels, the change in sensor response under humidity
variation was much less than that of SnO, (Fig. 1). XPS analysis indicate that the amount of
oxygen on the ATO surface is smaller than that on non-doped SnQ,, indicating reduced redox
reactions between gas molecules and surface oxygen (Fig. 2). In addition, the Sb doping could
have a masking effect on the changes in sensor electrical resistance due to undesired redox
reactions because the number of Sb-induced carriers is much larger than defect-induced carriers
(e.g., oxygen vacancies) which are affected by redox reactions.' Therefore, ATO is considered
to be a robust sensor channel with low activity in redox reactions. Furthermore, Pt nanoparticle
modification of ATO surface significantly improves the sensor response with reduced variation

of sensor response under humidity fluctuations. This may be due to the electrical and catalytic
effects of the Pt particles on ATO surface.? As a result, the LOD values were lowest for the
sensor with Pt particles modified on ATO.
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Fig. 1 SEM image and ATO with Pt nanoparticles sensor ~ Fig. 2 Ols XPS spectra of SnO> and

response during humidity variation. ATO

1) Sensors and Actuators: B. Chemical. 2022, 371, 132603.
2) C. Jiang, Angew. Chem. Int. Ed. 2013, 52, 6265.
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Interfacial engineering and structure control for highly sensitive
nanocellulose quartz crystal microbalance humidity sensor

(*Graduate School of Engineering, The University of Tokyo, *Graduate School of Engineering
Science, Kyushu University) O Jing Zeng,! Wataru Tanaka,! Takuro Hosomi,' Tsunaki
Takahashi,! Jiangyang Liu,! Takeshi Yanagida'~

Keywords: Humidity sensor; Cellulose; Metal oxide; Adhesive layer

Cellulose, a highly hydrophilic, abundant, and renewable bioresource, is emerging as an
effective humidity sensing material. Cellulose coated on Quartz crystal microbalance (QCM)
as humidity sensor is attracting scientific attention recently. Many researchers have modified
functional group of cellulose as well as combined cellulose with polymer or carbon materials
to further increase the sensing performance of cellulose coated QCM sensors. But few research
has studied the interfacial effect between the electrode and the sensing layer. Because of the
insufficient adhesive strength between the cellulose and the Au electrode of QCM, a robust
adhesive layer is worthy of investigation to enhance the stability and sensitivity of the sensors.

Herein, a Quartz crystal microbalance (QCM) sensor coated with metal oxide thin film
and 2,2,6,6-tetramethylpiperidine-1-oxyl radical (TEMPO)-oxidized cellulose which contains
abundant carboxy acid groups has been fabricated as a humidity sensor by simple dropping and
oven drying method. Four types of metal oxide species are fabricated at Au electrode of QCM
sensor via radio frequency sputtering as interfacial layer, including Nickel Oxide (NiO), Zinc
Oxide (Zn0), Titanium Oxide (TiO,), Tungsten Trioxide (WOs3). The NiO interfacial layer
shows better humidity sensitivity enhancement, owing to its higher basicity and hydrophobicity,
leading to intensive bulk shape of dispersion solution, resulting in denser and thicker sensing
film of cellulose on QCM. To study the enhancement mechanism, the bulk shape of sensing
film, the hydrophilicity of metal oxides interfacial layer was studied.

Gold electrode Metal oxide Cellulose
adhesion layer nanofiber film
= ‘) sputtering -~k DFOOF? SSITEE;ZIO” Oven drying ¥
\(. / —_— @ N /) > » & &

QCM sensor Various basicity
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A Simple Method for Measuring Butyrylcholinesterase by Optode

oRyo Sato!, Takashi Masadome! (1. Shibaura Institute of Technology)

Butyrylcholinesterase (BuChE) is produced in the liver, making it possible to quantify liver
metabolic function through blood tests. The disadvantages of the conventional BuChE assay
recommended by the Japanese Society for Clinical Chemistry (JSCC) are the use of expensive
reagents and the need for expensive automated analyzers. In addition, there is a need for a rapid
and simple BuChE assay that can screen emergency patients. p-Paper Based Analytical Devices
(LPADs) are chemical analysis systems in which a detection unit is placed on a piece of paper
and a solution is permeated into the unit. The decrease in concentration of myristoylcholine
chloride (MyrCh), a substrate of BuChE, is detected by an optode that responds to MyrCh. As
a result, determination of BuChE is possible. In this study, we investigated a simple,
inexpensive, and rapid detection method for BuChE using uPAD with an optode as a detector.
A linear relationship between AE and BuChE concentration was obtained in the BuChE
concentration range of 0-0.2 units-mL-'.

Keywords : Optode, Enzymes, Simplified Analytical Method, u-Paper Based Analytical Devices
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Paper-based Device for Point-of-care Nucleic Acid Quantification
Using CRISPR/Cas System and Personal Glucose Meter

(*Graduate School of Science and Technology, Keio University) OYohei Tanifuji,! Guodong
Tong,' Yuki Hiruta,' Daniel Citterio'
Keywords: DNA quantification; CRISPR/Cas; Paper-based device

Recently, clustered regularly interspaced short palindromic repeat (CRISPR)-based assays
have been reported as attractive tools for nucleic acid detection due to their high specificity and
sensitivity. Taking advantage of the low cost and wide availability of personal glucose meters
(PGMs), methods combining the CRISPR/Cas system and PGMs for nucleic acid
quantification have been reported for point-of-care testing (POCT). They rely on the
conversion of the target nucleic acid concentration into a glucose signal through an enzymatic
reaction. However, most reported assays require multi-step operations involving pipetting and

separation, which is against the concept of POCT. _
In this work, we developed a paper-based jsaml’le

biosensor for quantification of nucleic acids by Lamination film W;,.. ?
o @%‘ IO \_.
combining the CRISPR/Cas system and PGMs. 0 = vy &

) - N

e‘ ------------- Sll(‘r:“‘:“_v‘l ?

The device consists of three layers of I..@,.\ "a\m i11$asc
. . PGM detection glucose

hydrophobic wax-patterned paper (Fig. 1). A target

DNA-specific Casl2a-CRISPR RNA (crRNA) Fig. 1 Device design

complex and single-stranded DNA-conjugated 400

invertase immobilized on magnetic beads (MB %300 [ " 3 o)
probe) are deposited on the first layer, while sucrose & o)

is dried on the third layer. Application of a sample % | ©)

containing target DNA (tgDNA) onto the first layer % 100..0... O _______________________________________
of the paper device activates the Casl2a-crRNA 0 . Blank: 68+6 mg/dL
complex, resulting in release of invertase through 0.1 1 10 100

. Concentration of tgDNA (nM)
nonspecific trans-cleavage of ssDNA at the surface of

the MB probe. After the cleavage reaction, removing Fig. 2 Calibration curve with device
a hydrophobic film separating the first and second paper layers allows the released invertase to
flow through the second filter layer, while magnetic beads are retained. When reaching the third
layer, the released invertase converts the pre-deposited sucrose to glucose, which is

subsequently detected by the PGM.

. For proof-of-concept, the
detection of human papillomavirus-DNA (43 base pairs) has been achieved.
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Urea Concentration of Measurement Using Silica-based Single-mode Optical Waveguides
(!FURUKAWA Electric co. ltd) OTakumi Usukura,' Naoki Sato,! Noritaka Matsubara'

The optical sensing technology is widely used in various fields such as industry, environment,
and healthcare due to its resistance to electromagnetic noise. In this study, we investigated the
feasibility of a sensor device based on a silica-based single-mode planar lightwave circuit
(PLC) using the Attenuated Total Reflection (ATR) method. Silica is a material with
transparency in the visible and near-infrared regions, as well as high chemical and heat
resistance. Additionally, the single-mode PLC allows for precise control of waveguide and
cladding thickness, enabling accurate adjustment of light absorption.

We developed an ATR-PLC device by monolithically integrating multiple single-mode
waveguides with different optical path lengths on a single chip (Figure 1a). Near-infrared light
(wavelength: 1400 nm) was introduced into the device, and the absorption intensity of the
evanescent wave was measured by contacting the device surface with a urea solution. As a
result, we observed a monotonic increase in the absorption intensity with respect to the ratio of
optical path lengths, where the minimum path length was set to 1 (Figure 1b). We also obtained
a correlation between the concentration of the urea solution and the absorption intensity. These
results suggest the potential of ATR measurements using PLC as an optical sensor, and further
details will be presented in the upcoming presentation.

Keywords : Silica-based optical waveguide, single mode; ATR; Urea;
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Evaluation of amount of Candida mannan in a saliva by plasmon-enhanced fluorescence

imaging ('Kwansei Gakuin Univ., *Shinshu Univ.) ORyuto Noumi', Masaya Yako', Yasunori
Nawa', Keiko Tawa!, Hiroshi Kurita?

Candida mannan contained in oral Candida serves as an immunity marker. Highly sensitive
and rapid quantitative detection of Candida mannan can be used for health management. In our
laboratory, Candida mannan has been detected using an angle-scanning type of surface
plasmon-enhanced fluorescence spectroscopy and quantitatively evaluated in saliva. In this
study, Candida mannan was detected in saliva using simple and rapid technique of fluorescence
microscopy. A sandwich assay was constructed with capture antibody, Candida mannan
extracted by heat treatment of saliva, detection antibody, and fluorescently labeled antibody.
Fluorescence intensity in the Candida mannan assay was evaluated using an upright
microscope with a CyS5 filter and a 4x objective lens. As a result, 9.7-fold fluorescence intensity
was observed on the plasmonic pattern of a chip by analyzing fluorescence images. Candida
mannan in saliva was detected at concentrations of 0.08 and 0.25 ng/ml.

Keywords : Candida Mannan, Saliva; Plasmon, Immunosensor, Microscope
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1) K. Hayashi, et al, Journal of Oral and Maxillofacial Surgery, Medicine, and Pathology 2017, 29, 65.
2) M. Yako et al., Jpn. J. Appl. Phys. 2023, 62, SG1028.
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