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In-situ X-ray CT Observation of Resin Fracture Behavior Using Synchrotron Radiation
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Development of on-site mercury analyzer with an enclosed mercury analysis cell using 3D
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Development of in vivo Lipids Extraction method using Organic solvent Solidification
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Hydrolysis study of nitrogen-unprotected ketimine by silica gel medium-pressure liquid
chromatography system

OShintaro Shibata® (1. Research Foundation Itsuu Laboratory)
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Potential Control System Using a Non-contact Sample Solution Reference Electrode in an
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Development of an intestinal model to analyse intestinal bacteria-cell interactions.
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Attempt at comprehensive detection of sulfamides in hen's egg using LC-QTOF-MS with a few
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OHiroshi Matsui' (1. Osaka Institute of Public Health)
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Development of chronic kidney disease diagnostic kit for pets
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sensing by monolayers
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® English
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Electrochemical analysis for material permeability of 3-dimensional cultured cells

OShotaro Yamada', Keita Ebine?, Yuanjia Lin, Tomoyuki Ogawa’, Kosuke Ino', Hitoshi Shiku®,
Hiroya Abe'3 (1. Grad. Sch. Eng., Tohoku Univ., 2. Sch. Eng., Tohoku Univ., 3. FRIS, Tohoku Univ.)
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Wearable lactate sensor showing various pattern changes

OYasumasa Kanekiyo', Emi Sakai’ (1. Kitami Institute of Technology)
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Development of a Liquid-Liquid Microextraction Method Based on Downward Vortex Flow
Formed by a Magnetic Rotating Gear-Shaped Extraction Cell

OChangxi Wang?', Aiko Ito?, Tatsuro NakagamaZ (1. Grad. Sch. of Ind. Tech., Nihon Univ., 2. Coll.
Ind. Tech., Nihon Univ.)
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In-situ X-ray CT Observation of Resin Fracture Behavior Using Synchrotron Radiation
(Research & Development Division, Nippon Steel Chemical & Material Co., Ltd.!, Institute of
Materials Structure Science, High Energy Accelerator Research Organization (KEK)?,
Graduate Institute for Advanced Studies, The Graduate University for Advanced Studies
(SOKENDAI)?) O Hideaki Yoshino!, Yuki Takahashi!, Hiroaki Ohara!, Daiki Kido>?,
Yasuhiro Niwa>3, Masao Kimura>3

To elucidate the mechanism of fracture behavior for improving mechanical properties of
polymer alloys, it is important to observe the cracks formed in phase-separation structures in
three dimensions under applied stress. We focused on in sifu phase contrast X-ray CT imaging
at a synchrotron radiation facility with high-resolution and high-density resolution”. We
observed the initiation and propagation of cracks in a phenoxy resin/nylon-12 polymer alloy
with a sea-island structure. Using a notched bar sample (Fig. 1), X-ray CT imaging was
performed while maintaining a certain amount of tensile stress. The initial state of crack
generation in the direction perpendicular to the tensile direction near the innermost part of the
notch was observed at a displacement of 50 um (Fig. 2).

Keywords : Polymer Alloy, Synchrotron Radiation, X-ray CT, in situ Observation
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Fig. 1. Sample appearance. Fig. 2. X-ray CT images of cracks at a displacement 50 um.

1) M. Kimura, T. Watanabe, S. Oshima, Y. Takeichi, Y. Niwa, Y. Seryo, M. Hojo, Compos.
Sci. Technol, 2022, 230, 109332.
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Spectrophotometric Determination of Dihydrogen Phosphate lons with Woody Biomass
(‘Graduate School of Engineering, Chubu University, *College of Engineering, Chubu

University) O Sumire Tanabe,' Ryoya Murata,! Masaki Tsujimoto,? Yuko Shikami,? Toshiyuki
Miyauchi?

A color former was prepared by chemically modifying cedar sawdust with hydrochloric acid
and potassium permanganate. The color former reacted with dihydrogen phosphate ions in a
phosphate buffer to produce a reddish-brown color (Amax = 474 nm). The optimum conditions
for coloration were a reaction time of 90 min, reaction temperature of 25 °C, and pH less than
7. The calibration curves of dihydrogen phosphate ions were found to be linear over
concentrations of 0.05-1.0 mol L' in the batch method (» = 0.992) and 0.5-4.0 mol L"! in the
column method (r = 0.990). Furthermore, the determination of dihydrogen phosphate ions was
not affected by up to a 10-fold increase in the concentration of disodium hydrogen phosphate
in coexistence.

Keywords : Woody biomass,; Dihydrogen phosphate ions, Spectrophotometric determination
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WA E DB SOV TRRETZ N Z 7=, o1 |
(F%:}oiv% LI EHNT Y AR IKFEA A TR
L CHRME OO max =474 nm) % R U720 ABE KFEA
FrOEREIE, Ny FETIE 0.05~1.0 mol L(r =
0.992), # T AETHE 0.5~4.0 mol LI(r = 0.990)D% "o 1 2 s 4
PR C BAF 72 AR 2 R 3R B M D L7 (Fig. 1). _ _NaH;PO, /mol L
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Development of on-site mercury analyzer with an enclosed mercury analysis cell using 3D printed
technique (!The Univ. Kochi, Nippon Instruments Co., 3Ajinomoto Fine-Techno Co.) OHaruki
Tsuboi,! Yuki Uga,'! Rushia Okunishi, Tomoaki Watanabe,> Kotaro Sakamoto, Daisuke Kozaki !

Development of mercury (Hg) analyzer for on-site analysis require simplifying the analytical
procedure and minimization of configuration. In this study, we developed on-site Hg analyzer based
on enclosed quartz cell-cold vapor-atomic absorption spectrometry (EQC-CV-AAS). To improve
the detection sensitivity and reproducibility compared with previous study, we developed enclosed
cell combined with a reagent mixing chamber by using 3D printed components and a quartz cell
(Fig. 1). The developed on-site Hg analyzer was consisting lamp, enclosed cell, and detector with
analyser exterior, liquid-crystal display monitor, low-pressure mercury lamp, and detector diverted
from a RA-3 Hg analyser (Nippon Instruments) (Fig. 2). Accordingly, we successfully conducted
on-site Hg analysis in field research. The developed analyzer exhibited an analytical performance
with a limit of quantification of 1.8 pg/L and relative standard deviation of 5% (n=5) and it is
achieved the compliance with the regulations for Hg in drinking water (6.0 pg/L) set by the World
Health Organization (WHO)?.

Keywords : Analytical Chemistry; Mercury Analysis; 3D Printed Technique; Simple Analysis
Method; Environmental Analysis
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1) H. Tsuboi, et al., Chem. Lett., 2023, 52, 836-838., 2) World Health Organization, Guidelines for
drinking-water quality, (2022).
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HPLC electrochemical analysis for 8-hydroxy-2’-deoxyguanosine ('Tokyo University of
Technology,) OToshie Kobayashi', Kenji Yokoyama'

8-Hydroxy-2’-deoxyguanosine (8-OHdG) is one of the oxidative stress markers. It is
generated when intracellular DNA is damaged by reactive oxygen species (ROS) and can be
analyzed from blood and urine. As a result, 8-OHdG has been actively studied as an indicator
for cancer, lifestyle-related diseases, and aging. Although enzyme immunoassay and HPLC
methods have been reported for its detection, issues such as sensitivity, accuracy, and simplicity
remain. In this study, we measured 8-OHdG using HPLC-electrochemical detection (HPLC-
ECD) for early diagnosis of such diseases described above. Especially, we focused on
optimizing the electrochemical detector (ECD) used in HPLC-electrochemical analysis. The
oxidation and reduction potentials of the upstream and downstream ECDs were examined in
detail. This research aims to establish a highly selective and sensitive analysis method for 8-
OHdJG.

8-OHdG solution was analyzed using C18 reverse phase HPLC-electrochemical detection at
pH 2.0. The resulting oxidation current of ECDI increased sharply from around 100 mV (vs
Pd) and reached a steady-state value above 200 mV. Additionally, as the pH increased to 4.4
and 7.0, oxidation currents were detected even at lower potentials.
Keywords : 8-OHAG,; HPLC; reverse phase chromatography
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Development of in vivo Lipids Extraction Method using Organic Solvent Solidification
(Graduate School of Engineering Science, Osaka University) O Shou Asano, Nozomi
Watanabe, Hiroshi Umakoshi, Yukihiro Okamoto

Lipid molecules play diverse roles such as the constitution of biological membrane and signal
transduction. Thus, Lipidomics, the comprehensive analysis of lipids in vivo, has significantly
advanced the understanding of biological phenomena. Lipid heterogeneity among identical
cells arise from the different development stages or exogenous stress has been implicated in
diseases, highlighting the need for precise lipid analysis from biological microsamples. In
Lipidomics, conventional liquid-liquid extraction poses challenges in handling and complete
recovery. Therefore, this study introduces a novel extraction method utilizing organic solvents
showing solid-liquid phase transitions near room temperature, enabling efficient lipid
extraction and improved handling. Using liposomes as cell models, 91.2%, 70.1%, and 74.2%
extraction efficiency were achieved within 1 min stirring for DOPC, DSPC, and DPPC,
respectively. In addition, the amount of solvent was reduced from 300 pL to 50 uL, while
maintaining the extraction efficiency.

Keywords : extraction, chromatography, lipidomics
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1) Single-Cell Lipldornlcs: An Automated and Accessible Microfluidic Workflow Validated
by Capillary Sampling, Anastasia Kontiza, et al., ACS, 2024, 96 (44), 17594-17601
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Hydrolysis Study of Nitrogen-Unprotected Ketimine by Silica Gel Medium-Pressure Liquid
Chromatography System (Research Foundation Itsuu Laboratory) OShintaro Shibata

Nitrogen-unprotected imines (N—H imines) are valuable intermediates in a diverse range of
fields from chemical to pharmaceutical industries. Because the N-H imines are convertible to
primary amines when used as C-terminal electrophiles, to secondary amines when used as an
N-terminal nucleophile, and to nitrogen-protected imines (N-R imines). Thus, N—H imines can
lead to various nitrogen compounds. Among N-H imines, N-H aldimines (RCH=NH) derived
from aldehydes are difficult to isolate due to thermal instability and easy self-polymerizations.
By contrast, N-H ketimines (R,C=NH) from ketones are relatively isolable, and expected as
effective precursors for organic synthesis. However, there are few versatile synthetic studies of
N-H ketimines." This is due to hydrolysis of N-H ketimines during conventional purification
by liquid-liquid extraction or column chromatography. In this study, the hydrolysis properties
of relatively stable N-H diaryl ketimines were investigated by silica gel column
chromatography using a medium-pressure liquid chromatography (Yamazen EPCLC W-Prep
2XY). As a result, the hydrolysis of N—H ketimines was successfully suppressed under several
conditions.

Keywords : Nitrogen-unprotected ketimine; Medium-pressure liquid chromatography, Silica
gel; Hydrolysis
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1) The latest review on the synthesis and application of N-H Ketimine. K. Morisaki, H. Morimoto, T.
Ohshima, ACS Catal. 2020, 10, 6924.
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Potential Control Using a Non-contact Sample Solution Reference Electrode in an
Electrochemical Flow Cell ('Graduate School of Industrial Technology, Nihon University,
2College of Industrial Technology, Nihon University) ODaita Urakabe', Hiromichi Asamoto?,
Tatsuro Nakagama?, Kazunori Saitoh?

An electrochemical flow cells (EFC) are used in flow analysis for detection, quantification
and derivatization. The applied potential of the working electrode (WE) in the EFC is generally
controlled by a three-electrode method, while a reference electrode (RE) is located in the EFC.
Therefore, if measurements are made over a long period of time, the internal liquid of the RE
may leak?, changing the potential of the RE and causing the potential of the WE to become
uncontrollable. On the other hand, our laboratory has developed a potential control system
using a non-contact sample solution reference electrode (NCS-RE)?. This system controls the
potential of the WE in the sample solution using the RE that is not immersed in the sample
solution, without using a liquid junction. If this system can control the potential of the WE in
the EFC, it is expected to solve the aforementioned problems. Therefore, We investigated
whether the potential of WE in the EFC can be controlled by NCS-RE using a flow injection
analysis system with the EFC as the reactor. When electrodes with a large surface area were
used for the CE in the EFC and the electrodes used were thoroughly cleaned to increase the
reactivity on the electrodes, the results suggested that potential control equivalent to the three-
electrode method was possible.

Keywords : Electrochemical Flow Cell; Potential Control

BRIk F 7 r—t/L (BFC) IEMAVRAHICIBNT, M - EELTHFEEITHIA
SN TW5b, EFC NOMEMEMWE)DOFIIIEN X — eI = ERiE cHli S, &
ML BFC WIZREINTWD, 2wz, ERFEHET 2 &S REMONEIK
23R VLT RE OEMNZE L L, WE OBEMNBHIE CE L R8N0 ndH 5, —7H,
ARFFEE TII IS I EM (NCS-RE) (2 X2 BACHIE S 27 5 D2 B0% Lz,
Z DV AT BX, WA A A TICRUEHA R IR S LTV e WS MR 2 VTl
ERRTPOEREMOEN ZHEHT LD THDH, ZD AT L TEFC NO WE O
EALEHIECX 5 L&, Sl Lo RS ENnD, £2°C, U7 7 #—I|Z EFC
ERHWET7a— ATl g VT AT A&V, NCS-RE |2 & 5 EFC N® WE
DOENHIETE D005 Lz, ZEMIEE O %E{T > 72, EFC @ CE ICREEDK
X7oEWEEAL, S OIHEMAT 2B MO % +5124T > TEM EOKIGEE &
el Z A, ZERE L FFEOBMEEINAIRETH D Z E BRI HERBZHE LT,

1) Walker, N. L.; Dick, J. E. Anal. chem. 2021, 93 (29), 10065—10074.
2) EAEEFNEE; P RFBA 2021-038931, 2021.
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Development of an intestinal model to analyze intestinal bacteria-cell interactions.
(Graduate School of Engineering, Kyushu University)

In the human intestine, distinct bacterial populations colonize the villus-crypt axis, influencing
the host immune system. Developing an in vitro system to analyze these interactions is essential.
Organ-on-a-chip research has replicated intestinal structures for co-culturing bacteria and cells
but lacks localized gene expression analysis. This study aims to construct an intestinal device
with scaffolds replicating the villus-crypt axis, enabling cell-bacteria interaction analysis.
Culturing Caco-2 cells on the scaffold for 21 days resulted in monolayer formation, with
detached films showing cells from villus and crypt regions. Future work includes co-culturing
bacteria and spatial gene expression analysis.

Keywords : uTas ; Organ-on-a-chip ; Gut-on-a-chip ; RT-gPCR
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72N, ZTAMIE TR, BE 3RoTE A T EL L RIS A ERL L | MR-k
(2R > THERD & M ONALE RS A TS L, Z40 0 O BEAEH BT C& 28 7 A
2O ARV E LT, FBHRISH L THE-REFEOEIRZ/ER L, b MEBRS A
HI2k D Caco-2 Ml &5 £ C 21 AMEEET 5 2 & T 5 LEGHIa 0 BIE Tk 4 e il
L7z, F7o. EIROFIBEEC LY | MR L EEloMiat £ N2t Lz, 5%IE
MBS & DILRFE 21TV, M & MR o 22 7240 BAE R OfFT 217 9 o

1) Microbiota and host epithelial cells interact locally to control intestinal function and physiology F.
Sommer, F. Bickhed, BioEssays 2016, 38, 455—-464.

2) 3-D intestinal scaffolds for evaluating the therapeutic potential of probiotics. C. M. Costello, R. M.
Sorna, Mol. Pharmaceutics 2014, 11, 2030-2039.
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(URBEL '« dERBE LY OFk EE' - BRI B2 - JEER 52 - it #HE'
Microdevice fabrication for cancer cell-derived cell spheroid culture and exosome extraction
(!Graduate School of Engineering, Kyushu University, *Graduate School of Engineering,
Hokkaido University) OHarumo Yoshinaga,' Masatoshi Maeki,> Manabu Tokeshi,? Noritada
Kaji!

Exosomes released from cancer cells are expected to have applications in drug delivery
systems because they are carriers of cell-to-cell communication. In addition, it is expected that
the released exosomes may have different properties in cell spheroids, which are tissues similar
to higher organisms, due to their enhanced cell-cell interactions. Therefore, in this study, we
fabricated a microwell device for forming cell spheroids and used it to collect exosomes and
evaluate their particle characteristics.

When HeLa cells (derived from human cervical cancer) were cultured in microwell devices
prepared with agarose gel, aggregation of cell spheroids was observed in 4 days (Figure a).
Exosome-sized nanoparticles (50~160 nm) were extracted from 1 mL of culture medium by
ultracentrifugation. In contrast to previous studies, exosome secretion was reduced in spheroid
culture compared to 2D culture (Figure b).

Keywords : Lab-on-a-chip, Micro TAS, Exosome, Cancer cell spheroids
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1) Cancer spheroids derived exosomes reveal more molecular features relevant to progressed cancer. J Tu, X Luo,
H Liu, J Zhang, M He, Biochem Biophys Rep. 2021, 26, 101026
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Phosphorylation Detection at the Single-Molecule Level: Toward Neurodegenerative Disease
Diagnosis (! St. Andrew's High School, > Osaka University, ISIR) O Sumire Nishihata,
Takahito Ohshiro?, Yuki Komoto?, Masateru Taniguchi?

This study developed a novel method for identifying phosphorylated serine (pSer) and
unmodified serine (Ser) residues, critical markers in neurodegenerative diseases, at the single-
molecule level. Experiments focused on detecting phosphorylated amino acids in tau proteins,
a key feature in Alzheimer’s and other neurodegenerative disorders, using a nano-gap device.
The single-molecule signals obtained were analyzed with machine learning, achieving high
discrimination accuracy with an F1 score exceeding 0.8 between pSer and Ser. This
advancement holds potential for improving the early diagnosis of neurodegenerative diseases
and facilitating the development of targeted therapeutic strategies.

Keywords : Single-Molecule Detection;, Amino acid; Epigenetic modification, Nano-device

PR MEIR B, FFICT YA~ —JF/ =% Y RIS DR EEITICIE, #
VR E DR IRFRRRE FRC Y VI EE KRB R T A b A TW
%o AWFFETIL, MREERBORWEIFE LT, 7 VBV VB (LERiE 101
LoV Tl 2 HIEEIRET D, ZNETIZ, 7/ X% v TEMT A A2 HW=
R E RGNS X 0 RIS T 2 BR E DB O 1 BN R L
TWD 1)-5), AEATIE, BRIO53 T %2 CT&E D7 B CHA T DIER R F
ZERE TR A D Z ENATRECTH 0 | TERDIENT TIX AR S D K 5 el 7o & fiiA
Ny hBBHARE S 2D,

ARFZECTIE, FFICHRRE MR BICB W TEHEE L SN X U X R ED Y VER{kE
fifilcER L, U B k'Y > (pSer) & REffE Y~ (Ser) & 150 1ihld 2 Hik%
Wt d 5 2 & ik iz, BARAICIE, /7 X v v 7EMmEZ VT pSer & Ser Ok
BRI Z1T o 72, WERIR L LC. pSer B L UKIIRIY T D Ser D/KIRIK & &
1 uM ICFEE L, ZhZa AW TEEERRIAZ I Lo, ZORE%R, 1072 & 0E
W 7 FNERGT D2 LT LTz,

"N T T NT — 20 bR E 2 T U B8 2 2 1 0 1okl 23
1=, pSer & Ser DL T FIILTF —H D 80%%FETFT—4 L L THWTEE B AR
L. BOYDF—2%T A T —FL LTFl 2a7 TiHli L7z, TOF%E, F1 227
0.8 LA EDOENEE iR g A /BT 2 Z EITB L, Z oM X0 | iR
FBICREET 5 B Y L ORI RN FTRE & 70 0 | SRR EH-OIE R T # O EICF
592 ATREME A R STz,

51 H: 1) Sci. Rep. 2021, 11, 19304, 2) Sci.Rep., 2019, 9, 3886, 3) Nat. Nanotech. 2014, 9,835-840 5)
J. Phys. Chem. C, 2019, 123, 15867—15873
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20 A0 IENE?

Development of Single-Molecule RNA Identification Technology Using Minimally Invasive
Samples (! Kobe Kaisei Girls' Senior High School, > Osaka University) O Ayaka
Kaneko! ,Takahito Ohshiro?, Yuki Komoto?, Masateru Taniguchi?

RNA is a key biomarker for diseases like cancer and heart disease, with high-sensitivity
detection in plasma offering significant potential for non-invasive diagnostics. This study
focused on developing a single-molecule detection method to efficiently extract RNA signals
from plasma. Using machine learning, a model was trained to identify and remove plasma-
specific signals. Guanosine-spiked plasma solutions at 1 M and 0.1 pM concentrations were
analyzed, and the number of RNA signals extracted increased at 0.1 uM. This demonstrates the
model's ability to eliminate non-RNA components, enabling precise RNA identification for
biomarker-based diagnostics.

Keywords : RNA; Single-Molecule Detection,; Tunnel-Current, Epigentics

RNA [E, DARDERR EORERBICEET IHEER AN F~—H—L LTHEHS
THEY | FFICmEF O RNA Z @& E TR 2 80ME, IRRIER 722 Wik O
IZBWTKRERERLFFO, AW TIL, RBIRIKEERO AN AT —F 7
ELTMmAECER Lz, MERIZIIENORER~Y— I —DBEENTNDHZ &b,
TNEDRINHRET 2 HENER STV 5, ABFFE T, m4EHF o RNA &7
IV BN ERENTHI 5 1 A R HE DB IZER D AT,

FP. TIROMAEZ AR U7k & Mok 2 el U, iR 72 s> 7 v 2%
BHEELWMFEEETNVEMBE L, KIS, 77 7 2R U Iz mE R BRI
ZHIEL., oz 1 5o 7T ZHOCTHELELZS2EEICASN L, iRk o
B2 7P aRE L, S, 77 /7 v rmkEEEsns v 7 s
BT b LT, ZOFHEE RNA BE 1 pM B L UN0.1 pM OFFFEIRIC A L7k
. 0.1 uM OFEWR T RNA & 7 F )V ORIHE T 5 Z L 28 LTz, Z OfEH
F. FEBEAND Z LTI O T T ) L DS O I E & i T & B A hErE
R L TWD,

AMFFEIL, MFEF O RNA Z @S E ISR CE 282~ L, RNA A A ~—h
—ZWZB T 287 7 —F 2T 56D ThH S, fRICIX, FHRENZ
RNA ZWrEpi o Hig & LT, A O FHR RSB ERA~OICH AR S s,

51H: 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 Analysis of tRNA Modifications for Tumor Marker Detection (! Osaka
Prefectural Ikuno High School, ?Osaka University, ISIR) OFuka Kondo!, Takahito Ohshiro?,
Yuki Komoto?, Masateru Taniguchi?

tRNA modifications play a crucial role in tumor development and progression, offering
potential as biomarkers. This study focuses on distinguishing N1-methyladenosine (m1A),
inosine (I), and unmodified adenine (A) using single-molecule detection. Solutions of m1A, I,
and A (1 uM) were analyzed with a nanogap electrode, capturing single-molecule signals.
Machine learning models were applied to extracted features, achieving an F-measure of 0.52
for identifying these modifications. The results demonstrate the ability to differentiate m1A, I,
and A at the single-molecule level, paving the way for new diagnostic techniques and
therapeutic strategies targeting tumor-related RNA modifications.

Keywords : RNA; Single-Molecule Detection, Tunnel-Current; Epigentics
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31 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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LC-QTOF-MS Z#A L= mB DEERICKSFHFMPDHILT 7
ADMERAH DR

(RZLbF) Ofdf: sl !
Attempt at comprehensive detection of sulfonamides in hen’s egg using LC-QTOF-MS with a
few kinds of standards (' Osaka Institute of Public Health) OHiroshi Matsui'

For analysis of chemicals in food, target analysis is widely used. It requires standards for the
all analytes, and therefore it has difficulty for comprehensive analysis. As a comprehensive
analysis method, non-target analysis (NTA) has been studied with great interest. However, NTA
requires trained personnel for analysis and easily causes false positive. In this study, we
developed a method that automatically detects compounds belonging to the target group based
on the similarity of mass spectra to a few kinds of standards in that group, and we applied the
developed method to sulfonamides (SAs) in hen’s egg.

Based on similarity to 9 kinds of SAs in standard mixture solution, mixture standard solution
of 27 kinds of veterinary drug (VDmix), which contains 23 kinds of SAs, and spiked (1 ug/g)
hen’s egg sample were evaluated. The egg samples were treated by the previously reported
method[1]. The present method detected 21 and 11 kinds of SAs for VDmix and the spiked
sample, respectively. There were 2 SAs that were false negative despite success of
measurement of mass spectrum. This false negative can be attributed to difference of molecular
structure and low concentration.

Keywords : Sulfonamide; Comprehensive Analysis; Hen's Egg

A OALEE O HITAERES, 2 W= 2 — 7 NN LR TH 508, b *t
G LT HTXTCOMEIZOWTHERE DR LETH Y | MEREOREEN ST LR CH
Do — . MERERIOHTRIEE LT U ¥ =27 R ST 5 08, (A%
ELRT NI EHTEICHIFCRBR N LE L 225 N E & ST 72, AFJET
X, Rl —OWERE OISR Lz B OEESOBEE AT FLr e OB 2 REEC,
RERD DR SN WE N OMERICEE SND 0 %E BEINICHEE T 2 52
L. BINFHOY L7 7 A(SA) DRI~ 2R 7 7=,

9 FHIED SA DIRAIEMERIROWET — & 2112, 27 FEOBERHHETEE (95
23 FlEDY SA) DIRAIEMERR(VDmix) &2 il L7z & Z A, 21 FiFED SA #1417 <
B CT& 7z, — 77, BIN~OTMEEL GUBH 1 ng/g #82Y4) ZBE#[1]0O FIETREEL
Pl L 72 & AL R < 1 FEA R Sz, MIETE 27 12D 5 b
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DR SCHRRIARPIREORE SN E LB b,

1) M. Yamaguchi et al, Ann. Rep. Osaka. Inst. Pub. Health 2021, 5, 48.
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(NSERFEN LG N T SZ L AR R ) OSB!
Development of chronic kidney disease diagnostic kit for pets ('Sanyo-Onoda City University)
OHitoshi Asano!

Pets are as important to people as family members, and among them, cats account for an
extremely large number of 9.07 million as of 2023. In recent years, cat lifespans have been
extended due to improved dietary habits and advances in medical technology, but diseases
associated with old age, especially chronic kidney disease, have become more serious. Early
detection through health checkups is important for disease prevention. The purpose of this
research is to develop an inexpensive and simple paper-based analytical device for preventing
chronic kidney disease using cat saliva.

Keywords : Cat; Chronic Kidney Disease (CKD), Paper-based Analytical Device; Early
Detection
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1) Colorimetric detection of serum creatinine on a miniaturized platform using hue-saturation-value
space analysis. E. A. Tarim, H. C. Tekin, Sci. Rep. 2024, 14, 19441.
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A—EYS U ERET ARATO—THFORRGEHEEDF
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(BEPERBEEE L "« RIRBARHF 2« BZCOK - FIILRBEE & Y) OIAMKKR ' - KA B
B MARATRE? « AORAEA T - RERE— ¢ - REPRESC!
Wavelength control of fluorescent probe molecules with a terpyridine moiety and metal ion
sensing by monolayers ('Graduate School of Science and Engineering, Kansai University,
’Osaka Research Institute of Industrial Science and Technology, *Osaka Kyoiku University,
*Graduate School of natural Science and Engineering, Okayama University) O Yuta
Yamalmoto,1 Koki Oishi,' Yukiyasu Kashiwagi,” Koji Kubono,® Koichi Mitsudo,* Masafumi
Yano

In our research group, convenience fluorescent sensing of metal ions by the monolayers with
fluorescent probes 1 was investigated. The aim of this study is to control the wavelength of 1
used as a fluorescent probe. Therefore, 2 and 3 introduced with methoxy and cyano groups as
substituent effect into the triphenylamine moiety were synthesized. (Fig. 1). The fluorescence
of 2 and 3 in acetone were red-shifted and blue-shifted compared with 1. Furthermore, in
complexation of ZnBr,, the fluorescence of 2:ZnBr, was quenched and that of 3-ZnBr;
observed at blue-shifted maximum wavelength. The monolayers of 2 or 3 were successfully
formed and transferred to a glass substrate using the LB method. Fluorescence sensing in the
monolayers of 2 and 3 was also examined by placing water droplets containing metal ions on
them, and responses were obtained for Sn*" and In*" in 2 and 3, respectively.

Keywords : Triphenylamine,; Terpyridine; Fluorescence probe, Metal ion sensing, Substituent effect
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Electrochemical analysis of material permeability in 3-dimensional
cultured cells

(Grad. Sch. Eng., Tohoku Univ., >Sch. Eng., Tohoku Univ., *FRIS, Tohoku Univ.)

O Shotaro Yamada!, Keita Ebine?, Yuanjia Lin!, Tomoyuki Ogawa'!, Kosuke Ino', Hitoshi
Shiku!, Hiroya Abe!*

Keywords: biosensor, electrochemistry, drug evaluation

Assessing drug efficacy and penetration into cancer tumors is important in drug design. In
this study, the penetration of drug models into spheroids was analyzed using electrochemical
techniques, which have advantages such as label-free and minimally invasive analysis.
Microelectrode arrays (MEAs) and probe-type ultramicroelectrodes (UMEs) were employed
to measure the redox drug models in the 3-dimensional cultured cells.

MEAs consisting of 25 electrodes of 10 pm-diameter with 40 pm-pitch were fabricated on
a glass substrate by photolithography and sputtering techniques. A spheroid of human breast
cancer cell line (MCF-7) was introduced onto the MEAs and incubated for 1 hour to attach to
the substrate. Ferrocene methanol (FcCH,O0H) and ferrocyanide ion ([Fe(CN)g]*™) were used
as hydrophilic and hydrophobic indicators, respectively. The permeability of each redox
indicator to the cells was evaluated by chronoamperometry. The current under the spheroid
decreased due to the prevention of molecular diffusion to the electrodes through the spheroids.
In addition, the decrease in the current of [Fe(CN)¢]*~ was clearer than that of FcCH,OH.

For the analysis using the UMEs, the spheroid was incubated on the cell culture dish for 1
hour and the electrode was inserted into the spheroid incubated with each redox indicator. The
decrease in current for FcCH,OH was more distinct than for [Fe(CN)¢]*~, which was a
similar trend with the MEAs. The decrease in current mainly depends on the concentration and
diffusion coefficient of the redox indicators. For instance, the permeation coefficient of
FcCH,OH through cell membrane was higher than [Fe(CN)¢]*~ for redox indicators,
resulting in an increase in current.!

In summary, this study analyzed the penetration of redox indicators through the spheroid
using MEAs and UMEs. These electrodes successfully clarified the differences in redox
indicators, which will support the design of the drug.
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D)T. Yasukawa et al. Biochimica et Biophysica Acta 1369 (1998) 152-15
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Wearable lactate sensor showing various pattern changes

(Faculty of Engineering, Kitami Institute of Technology) O Yasumasa Kanekiyo,' Emi Sakai'
Keywords: Lactic acid; Lactate; Boronic acid; Wearable; Sensor

Since lactate is a substance that serves as an indicator of physical fatigue and exercise
intensity, easy measurement of lactate concentration in body fluids would be useful for not only
top athletes but also for the general public to improve their competitive performance and health.
Conventional lactate measurement methods require blood sampling, which imposes a heavy
workload on athletes and related personnel (trainers and coaches), and does not allow
continuous measurement, so improvements are needed. In recent years, methods for measuring
lactic acid in sweat using wearable sensors have been developed. However, there are still many
problems to be overcome, such as the large measuring device that interferes with the wearer's
movement and the high cost and instability of the device.

In our laboratory, we are developing sportswears that changes its design in response to
lactate using boronic acid as a lactate interface. This is a completely different approach from
conventional methods using enzymatic or electrochemical reactions. The wearer does not have
to bear any extra burden such as sensing units and data transmitters, and the design changes in
response to the lactate concentration in sweat simply by wearing the garment (Figure 1). If such
a wearable sensor that doesn't feel like wearing at all is put to practical use, it will enable anyone
to easily determine the degree of physical fatigue and exercise intensity. It could be a clue for
soccer team managers to know when to change players. The present methodology is expected
to contribute to improving the health of citizens and the competitive performance of athletes.

oo:%se;
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pattern
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0 30 60 min

Figure 1. Changes in fabric patterns after immersion in 100 mM lactate solution.

© The Chemical Society of Japan - [PB]-1am-17 -



[PB]-1am-18 AAlLEa H1055FER (2025)

BREEXEERMEEILICIY BRSNS TRABRZFALE
BB AV O EDRF

(ARBEAEFET « HRAEETL?) OF 5" - gk &1 ° - b =82
Development of a Liquid-Liquid Microextraction Method Based on Downward Vortex Flow
Formed by a Magnetic Rotating Gear-Shaped Extraction Cell (' Graduate School of Industrial
Technology, Nihon University, *College of Industrial Technology, Nihon University)
OChangxi Wang', Aiko Ito®, Tatsuro Nakagama®

Liquid-liquid microextraction (LLME) is an environmentally friendly extraction method that
can achieve high concentration efficiency using a small amount of extraction solvent. It allows
the use of various existing organic solvents for LLME and offers the advantage of direct
injection of the extracted solutions into analytical instruments. However, conventional LLMEs
such as dispersed liquid-liquid microextraction (DLLME) and single drop microextraction
(SDME) require the extraction solvent to be dispersed and then phase-separated by
centrifugation (DLLME) or the droplet to be held in the sample solution (SDME). In this study,
we focused on the downward vortex flow generated by a conventional magnetic stirrer’. We
developed a magnetic rotating extraction cell that has gear-shaped blades for generating a radial
flow and a small glass container (8 mm o.d.) for holding the extraction solvent on the top. When
the vortex characteristics generated by this cell were examined, it was suggested that a
downflow of 4 cm/sec could be formed at a rotational speed of 400 rpm at the center of the
vortex. Using this method, when 100 mL of a fluorescent dye aqueous solution was extracted
with 25 pL of an extraction solvent at 500 rpm for 10 minutes, an increase in the absorbance
of approximately 20 times was observed.

Keywords : Liquid-liquid Microextraction, Downward Vortex Flow, Magnetic Stirrer, Magnetic
Rotating Extraction Cell
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