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Single Cell Dynamics on 1D Microgroove Substrate
BEXEI' CBFKXR —i&', M)ER B ' FIU 8K, =HF B!
Aogaku Univ.!, "Hiromu Kuwabara', Kazuhiro Aoki', Yuuta Moriyama', Toshiyuki Mitsui'

E-mail: mitsui@phys.aovama.ac.jp

[IZU 2] 3DHEEE L7 A b A b BT, M, HRIETH, mBEL LBk L
LTh, ZOEMEMEEICISE L CES) - ]mT 25, BEISmO2 L 7/WRIETHE, Mlad~
A 7 BN OB > TERM L7V . MBS AR ORN T, BT T /L Cililk al i 22 il m
NE =R T, — 05T MO I Lo T BANCIXIE D X ME L, B
FORFR (ZIIRMI 72 N\, £ 2T, AT, AU P AFLva X (PDMS) EIZ—&
ot (1D) MEREOMEE Bic, MlaA B mICE T 2 REAME L, B —-Miao “BE” & O E/ER
D5 MRS FE O 5 LM ES) & BE - O BIfR A E RAVICH AT, 2 DR M O RGREE O fif
I, MR 2 b OO FAERA~OICH NI S5,

(=B IE] EEOERNZIE, SV ar v n—LRiZT7 4V LZALTDT7 4 PP X (SU-8
3045CFDFR) % /3% —="7 L7=E—/L K&\ 7=, PDMS EROFHIZIX, MiaBEEzmo
L1280, TTARBREATH kI a T —F o Ca—T 4 v 7 & To7, HEiE, @S 45 um, 18
30~150 um, HEMFE 50~200 um & L7-, Mifaix, =% 7 BEO="7 bV Ol E 0 B L 728t
MEZFHIAD - DML & LC. PDMS Hible bod—ERREIIC B R 25 1 TRl 2 FBHE L. 18 h DiFs%
RV, Ty MREBIZ U, £0%, EREZERE L, MIAHI O 22 W RGN~ X |
FRLUT, BFZIBRT 514 (A Z2BEMEE 2 VT 5 IR T 48 h I 7= ¥ A LT 7 A48
BEiTo7,

_—

[EBRERIEREZREL-BDORA Ty F gy B

# Fig. 1(@)IZ~7, FHOMIZ=a 71z T Aw(m
b o 7=, i S0 um O TIE, BICFEATICME L7z Sos
RSO 16 % | BT % RSB S e, — %o
H. 0 100 pm ORI TIL. TR T~ OB b8 <
Wéﬂk&@l@f@ﬁ®%@ﬁ%wnkN%m .

50 pm 100 pm

B LEEDEER S TH D, AFERTITMIL
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Evaluation of Deformability in Plasmodium falciparum-Infected Red Blood Cells Based
on Asymmetry in Current Waveforms During Micropore Translocation
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Self-folding technique of Parylene Bilayer Films for Multielectrode Formation in
Foldable Cuff Electrodes
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[1] C. Dong and G. G. Malliaras, Adv. Mater. 2417325 (2025).
[2] T. Goto, K. Sakai, Y. Mizuno, M. Yamaguchi, and T. F. Teshima, APL Mater. 13, 031107 (2025).
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Fig. 1. Schematics of self-foldable multielectrode film.  Fig. 2. Optical images of parylene bilayer
films with schematic cross sections.
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Fig.1 The mechanism of intermittently driven circuit using
thermoelectric device.
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Fig.2 (a)The mechanism of intermittently driven circuit using
thermoelectric device. (b)The photo of measurement setup.
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Fig.3 The result of received temperature data from Pico 2W.
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[1] Shimizu, et al. Appl. Phys. Express, 16, 056501, 2023
[2] Lyer, et al. Sci. Robot., 5, eabb0839, 2020
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Intermittently Driven RISC-V CPU Using Non-Volatile Memory IC
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Fig.3 The measurement result of external pin the test program
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Evaluation of Microcomputer Drive Regard as Intermittently Drive Using Thermoelectric Device
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Fig.1 The mechanism of intermittently driven circuit using
thermoelectric device.
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WZIEHHIERD LI TH D, £ 2T, 790 O Bk % 3 I E
L, WimaEE L, TEK 2187,

Fig.2 The layout 0 the evaluation board.

4. BEREBT NS AZLD~VA a2 ORE)

312~ = (nRF52832, NORDIC SEMICONDUCTOR,
HA) CTA~— k74 & Bluetooth Til{5 TE D&
BLEBORKAZRY, £/72, M4IZTFAMNEXRDL S
0y LEEZAR, MXBESE-EREZRT, IFO
F X N F T2 57 26 BOEEALTER TE T, M4 (a)
IR Lind X 4 (0TS T LIZBROHER Th 5,

iCSTRG

)

Low temperature \;
Thermoelectric [VIN SYs
Generator | | AP4473 NRF52832
High temperature L

1

Fig.3 The block diagram for the demonstration circuit.

“Hello from BLE device!
* value received.

18:09°11.£6720

(([I) =

Disconnected.
Connected.

(a) (b)
Fig.4 The demonstration of intermittently operation. (a) The
screen of connection start. (b) The screen of connection end.

5. ¥£&®

AMFFETIL BB E T A AT X DR EREEIR S A
T ADKFED T2, IoT T34 AL LTOFHZBEME L
7o, BIRERE o v 7Y AT WS DT DI, R ERE)
IC % AV C Bluetooth ~ A = EREBN DRI 21T > 72, 5%
TN TF 2B FEHOTENET 22 2 X7 A0,
LIV REEHABETE L~ 2 ORFEITo TV,

6. BEIR
[1] N. Nazir et al., 2021 ICSCC, pp 334-339, 2021
[2] T.Shimizu, et al. Appl. Phys. Express, 16, 056501, 2023
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FERNESRENEICAT-EDRAAREL O VT T4 ADEF
Investigation of Implantable Sensing Devices for Salinity Concentration Measurements
RGXRELEE', RBEXESEE? CM)AHEFEL', HERZ REES'

Grad. Sch. of Int. Sci. Tech, Nagasaki Univ. !. Grad. Sch. of Biomedical Sci, Nagasaki Univ. 2
°Masahiro Murata', Tsuyoshi Inoue %, Satoshi Matsuoka'

E-mail: bb54125447@ms.nagasaki-u.ac.jp

AR I IR FRIMLE BB E A 4,300 5 AB Y. I IC IR § 3 RS2 1o X 2 56T 2 4ERT 10 )7
NICHET 3, WILEDS < IZREAH 2 AREERTNE T 5 ) | MBI E ISR 1 5 2 5 3
BZIERICR & R TIRHES OBFHBIA A ARIE D —2 & 7r 5 T B, (RNIILE O fil I
MR 3 L CRIER TS T 5 T &AW1 5 2 5 D DD b B4, £ DKM IEE > TH 5T,
14y & L HIAEERE O BEZ 12 12 R 72 15 285 s, R THEE X hu7-#54r (NaCl) (3/hiBic < Na*
ELTIINE MM Z @8 U T IEITN -1, 9 BABroRe LTiitansg, 2o
—H DR IC I 1T B MRS R D ARTE Na AL & ikt R — Sl R O FRRE & LLEMET 3 5 C
LR TOR OMERED X D A & 72 2 L E 2 b, AW TR, RN Na 2 2 EH%10IC
VTR A LEHICE BH0ART L v v v I T AL ZADBFE B L LCHERIT .

Na 160 Il 1 e B (E 5 Na I 1 (kT3 2 & AR L O 5. JIE e v o
VIFANL 2R ERESEDE LR Y P A F a9 v (PDMS) 7 4 AL (JEHK) 75 pm)
E AL LTV, HEH LIS Au i (55 100 nm) 2349 10 mm, G 05 mm <
oL, S — A b A CRRE B L 72, WETIC PDMS 7 4 4 20t Au SHEAHES
BB <o BHAY v FALEHLICAS L 51 PDMS 28Tl b 37 (Fig. 1),
ELL 72FR T oPifET & L<, BHEKICX 2BEZIT - 72, Fig. 2 1<, EEHEIC 1V,,(+ 7+
v b 0.5 V) DIREEZHIN L 72IREET, 300 # 2 & 12#) 0.2 w3 DI iRE A M S &7 &
& OEFHEORIFZAC A R T, HAIBEORIMNIC X FEHAEAHIIN L, sl o L <t
BHHIIL T B 2 & 8550 72, T DLALIAEATHIE & & < —3CL, Na MREZLAEifA
CPLCEHICEC WA Z LA RBT 5, YWHIL., =7 R0 X 2AMEHIFEROER & <, #H
DA R Y v FFAL ZRORFFEICOWCERRT S,

350

3001

2501

200

Current[pA]

AU ppMs 150

S :

PDMS 00 500 1000 1500 2000 2500 3000
Time[s]

Fig. 2. Time dependence of current in saline
solution. The salinity increases by about 0.2
wt% everv 300 seconds.

Fig. 1. Schematic of sensing device.
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Design and Fabrication of Self-Folding Inkjet-Printed
Electrochemical Sensors for 3D Cellular Organization
School of Life Science and Technology, Institute of Science Tokyo!
°Eduardus Ariasena!, Toshinori Fujie!

E-mail: t_fujie@life.isct.ac.jp

Micro-physiological systems (MPS) equipped with electronic sensors provide a more ethical, simplified
alternative to animal testing for disease modeling and drug development by using cell cultures.! The
flexibility and softness of such systems have recently been explored to enhance tissue conformability.?
Building on this, several studies introduced a bilayer stress-mismatch self-folding mechanism into flexible
materials, enabling the fabrication of 3D-shaped devices for organizing 3D cells.>* This approach opens the
potential for monitoring 3D cellular physiology that mimics real conditions and complexity in the human
body, such as in the case of neurons, in the form of spheroids or organoids.? In this study, we developed
thermally induced self-folding electrochemical sensors based on flexible polymeric thin film for 3D
extracellular activity monitoring. Electrochemistry was selected as the sensing technique since it can detect
specific extracellular biochemicals like dopamine. For fabrication, an inkjet printing method was used to
print the gold electrode patterns on a 5 pum-thick polyimide (Kapton) film substrate. Layers of polyimide
(PI) ink were then printed over the gold wiring to serve not only as insulation layers, but also as a pre-strain
promoter for the self-folding mechanism. We found that polymerizing temperature of the PI ink influenced
the level of compressive pre-strain, which created a strain mismatch with the Kapton substrate. This
mismatch triggered self-folding after the electrode patterns were laser-cut. The electrode design was
optimized to encapsulate PC12 spheroids (neuron-like immortalized cells) as shown in Fig. 1a. The
sensor's ability to detect dopamine is shown in Fig. 1b, where the current measured via constant-potential
amperometry increases with dopamine spiked-concentration. This self-folding sensor shows promise for

future use in real-time, non-invasive monitoring of other 3D cell models and extracellular components.

(a) Au Working (b) 3
T Electrode Printed PI 3
Laser- ,.-- 3 s, A
cut % % ¥ . g
Pattern 4 Bl (Kapion) =
s _ ig —0 M —0.5 yM —1 uM —5 M
pheroi =8
-’ i S
oy Self-Folding .' S
Ve B 4 4 — g
e W = ~ S0 50 100 150 200
Printed PI \—— Pl Kapton

tls
Figure 1. (a) Schematic of the electrodes design and setup for spheroid encapsulation. (b) Amperometric

responses of the electrode in different dopamine concentrations.

' D. E. Ingber, Nat. Rev. Gen. 2022, 23 (8), 467-491. 2 M. C. Lefevre, G. Dijk, A. Kaszas, M. Baca, D. Moreau,
R. P. O’Connor, Npj Flex. Elec. 2021, 5 (1). 3 K. Sakai, T. F. Teshima, T. Goto, H. Nakashima, M. Yamaguchi,
Adv. Funct. Mater. 2023, 33, 2301836. * Q. Huang, B. Tang, J. C. Romero, Y. Yang, S. K. Elsayed, G. Pahapale,
T. J. Lee, 1. E. Morales Pantoja, F. Han, C. Berlinicke, T. Xiang, Sci. Adv. 2022, § (33), p. eabq5031.
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BMEEEORRERNT 5O DIEES— k FET &/ (4 £ 24—

Extended Gate FET-Type Biosensor for Detecting Urea as an Indicator of
ﬁ@é Kidney Function
iz

RRTHFEKE +/ Mo 2— MO i —4, Btk K— & Rty &k &
[k #—, BEZ Rk /Nt —3
Osaka Inst. of Tech., NMRC, °(M1C) Issei Yamana, Taichi Higo, Masaya Honda, Itsuki Ando,
Yuichi Hirofuji, Nobuya Hiroshiba, Kazuto Koike
E-mail: m1m02510439@oit.ac.jp
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Fex IR HEREIRIECH A 7 LT T =B
R Z RIEREGE =2 Y VT 5720 OYLIE
/7~ N (EG) FET B A 2 o —DBi% E1T-
TWB[1~4], Ny FE o —~EHTE L,
MR FRIVER T D7 L7 F = o ROR
DD, SR AESEMER A2 EoRIER
R TEHCDIDD AIREEN 5, ’ilEIF % 1%
EG B~ T D7 L7 —PREEEDE L%
100 nm FEEE (2 < 475 Z & T, JRBITHT DI
FRPED dGE Lo 2 & 23y L72[4], ARBFZETI,
BRRIR DT NARFESS pH IRATE A AT AR
WTHET 5,

9%, nF ¥ /L MOSFET % 2 >\ /= EGFET
RPRFE P —ZAERL 7=, 2 D EG EMBD 9
B, 1 DR G FRVE7 7 A%, $9 1

DIV T —VBEREE TR 7 17 a A TR,
L7 WINOBRELK 100 nm T, EG i &
Ag/AgCl ZIREM A ) L RtEfENR (PBS) (JiE
L, i FET (2 100 uA OEETZ LT, PBS H
DIRFBIREDEACITHKT D Vs DETLZE (AV)
ZRE LT,

O pH B IEL ST BEOFT ST HEET S,

RN 2 T DRI Ly 7 vy 7
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Fig.1 Response of AV to changes in urea

concentration in 10 mmol/L PBS.

Fgu:msw%w%ﬁ%mnmemﬁﬁb ‘“'qﬁﬁh
7&‘/&3}_‘#% 0~300 mg/dL O) “C‘EQI%E’JK’EM 120 1 —Filtipgcu_r\{e
KT BROAV OIS LT, RAREOA 100 | (osing s eqaton)
80 av=

PEOAY D3EEINNL TV Z & I o JREZEEE D
FEMEE(17~43 mg/dL) % 7 /53— LT\ % Z & A3
b, £z, V7 Ly v aDEIZGTOEE LU
RTINS Z &G, JRIBURE & Al 5010
E=H Y TEHT &b DT, Fig2 IZ PBS
DOFEVIEREA 1, 10, 100 mmol/L (225 b SH-7- [
D, RFPE LAV OERZERT, 22T, TNE
DT NRE T O SEBRMEIZ T LT, Hill 2
TI 4T 47 LI h—7bx LT, PBS IR
DOEEIMZFEN, & —OfH rTRE R IR IR SR

PR BRI~ 7 b L, EMETF L, Zh
WL, BVBENE L 72D 2 & CHEEIR OFEERED
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Fig.2 Correlations between the molar concentration
of PBS and AV.
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Surface Plasmon Resonance-enhanced Photoelectrochemical Flexible Sensor based on
PEDOT:PSS Thin Film with Nanostructured Gold Electrode

T)Cj % | Niigata Univ., °Charin Seesomdee, Sachiko Jonai, Kazunari Shinbo and Akira Baba*
s
@;:ﬂé—“ E-mail: ababa@eng.niigata-u.ac.jp

A flexible photoelectrochemical (PEC) glucose sensor is presented, incorporating a
poly(3.,4-ethylenedioxythiophene):polystyrene sulfonate (PEDOT:PSS) thin film integrated with gold
nanoparticles (AuNPs) and a grating-structured gold (Au) electrode on a polydimethylsiloxane (PDMS)
substrate [1]. The sensor harnesses both localized surface plasmon resonance (LSPR) from AuNPs and
grating-coupled surface plasmon resonance (SPR) from the nanostructured Au substrate to enhance light
absorption and facilitate glucose oxidation [2]. AuNPs are deposited via electrochemical methods to
increase charge density and improve electrochemical doping within the PEDOT:PSS film, significantly
enhancing PEC performance [3]. Under white light illumination, the grating-AuNP sensor exhibited an
enhanced photocurrent response with a limit of detection (LOD) of 0.35 mM. Flexibility testing under
various bending conditions showed only a slight reduction in sensitivity, and the results indicated that the
AuNPs remained stable and continued to contribute effectively to sensor performance. These findings
confirm the sensor's potential for practical, wearable biosensing applications. This study demonstrates the
synergistic role of plasmonic enhancement and conductive polymers in achieving high-performance,

flexible PEC glucose sensors.

> & & o

- PN N
L LQuLULUU

(a) 00009 = A~ (b) Working
PEDOT:PSS /4 electrode hv
Au 50 nm V2
Glass slide ,Q
i s
t
000000000 m\ ©000/89, -
PEDOT:PSS LSPR
el PEDOT:PSS @@ EIEC”OIyre 8 0.5 Flat pDMPSEDOT T
. -e- _Darl
Flat PDMS @@@ "N Glucose A -6~ PEDOT:PSS_Light
{ \ % - AuNPS/PEDOT:PSS_Dark
" |=%= AuNPSIPEDOT:PSS_Light
Y Y Y Y Y Yy Y 4 Gluconic acid 0.0 / - 2
O 000U OO O O PDOTPSS . T T T
0 3 6 9 12
PDMS gra "
grating PDMS grating/PEDOT:PSS/ 90*Bending (cycles)

Fig. 1. (a) Schematic diagram of the PEC sensor (top) glass slide (middle) PDMS flexible (bottom) grating

PDMS substrates. (b) Mechanism of PEC glucose sensor and (c) Post-bending LOD comparison of PEC

flexible sensors.
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AVINIVENAF 2V —FHRD-HDREEZFD
ABRMEA VTV IV RITHT B RIGHE
Binding capability evaluation of the sugar chain to Human influenza viruses for the
development of influenza biosensors
REX I FINKXK2, BEEKX3, KERX4, ®iLXS
CHEXF!. EHMX'. THREH KERF ARHES .
ALt — 2, EEET S, DMEHELE S, SHES, BREXME
Chubu Univ.!, Kagawa Univ.2, Jikei Univ. Sch. of Med. 3, The Univ. of Osaka*, Tohoku Univ. 5
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A TN PIIANBRIGRESE CTH Y . EDOJRE T A NV AIFTIEFICER LTV, Fxlx
B A B O ER RN T oBEEEE =12k D, R ORYESIHE - ROEH D0
777 2 CERNR T A Z BRI TR EED TV D, A T
YPIANLANE b BOEEBITEYETE00E, VA NVAF LRI B~ T VF = (HA) Off
EMFETHDEEMBRTOREHICKIT 2T Ve (Sia) OFRAENMEDZE (B MK
Siao2-6Galactose, MK : Siaa2-3Galactose) ([ZIKfFLCW5, £z, £ 7P AL
ANFERF D720, AT =2 SHu, F 203 2025 45 9 1 ~2025 5 13 HTIE B AL : 45%.
AH3 #if : 35%, AHlpdm09 : 19% %L 72> Tn5, LLEDIEREDOL &, A5 A2 HIEL TR
FrEE AT L, #EigH 7 2 —7 & LT Sialylglycopeptide (SGP) O AKImlZ 'L > 2 L7z L Ak
SGP VT, & FBIWRHRDA TN F T A VR L DRI A21T > TE 7z, AL
TiX, TOWHAHEIZ DN T S BIZFHl AT 5 72, Bl e ED R D THROE M1 70
TP TANRATH LTS, AR ATEETH 22 RGEL 7,

By & LCE LML SGP % 2 pg/mL ~ 62.5 ng/mL OEETFL—h RIZEL, AL
A & DROSHEDFHERIT RS EREEZ AW, BHAEHR L7 — b Rlice A7
VT WA LA A/Kobe/536/2011 (HINI) . 2-6 P-SGP 2 2 pg/mL 2-6 P-SGP 2 Z 1.5 pg/mlL

A/Panama/ 2007/99 (H3N2). BLUEA 7/

- }

e

T Y7 A LA A/swan/shimane/11018/2015 (HS

N3) i F L. WA AP L O%RES T4

e S TN TR e RERH L, At Brum) A AANE B
2-6 FfLE L Ak SGP I, B 21X, A/Panama/ 2-6 P-SGP E/E 1 pg/mL

007/99 (H3N2) 5 HH ClobeH e B &P o i Afswan/shimane/1120¥18/2015 (HSN3)

EBMETHDL OO, RIpDHWATHROE A

. o . o, . Fig.l U A VAR L

YIIVE T A AR LTS KU & 7R / MG 0> L

T2 EBHONITm -T2 (Fig1), g e

o Binding Activity (a.u.)
Binding Activity (a.u.)
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VI-FIVEITE VR LS FHE IO Fy RV TFT D7 =/ BIGENE
Amino acid responsivity of molecularly imprinted ITO channel TFT fabricated by sol-gel method
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The Univ. of Tokyo, (D2) Ritsu Katayama Naganuma, Toshiya Sakata
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1. %=

WiRka 7 — e T 2E MK NT 2% (FET)
X, AR EBET D 7 — MR IR AR EENE ) T
EALFERIT D 2 & THEBEREICED D A 400
ARGy F 2 R < RIS 95 Z L 3 AT E
THV. ZHiEBiologically—coupled gate FET
(Bio—FET) & L THI BN TV 5, Bio-FET X, A A
VREMS T OEM A EEREFRETH D Z &
O, R SRITE Iy 70 RSB AN ETH Y |
BRSO 72 SRR TG Z ST 5 BRI,
ZOH, BE ORERELZfEICE=21 7
T HRSBW T S, ZA~DJSHANIE SN D,

RINTH, Fox OWFZES V—F TR, TE, T
4 AT LA HEmMEE L CORSFIHETWD
Indium Tin Oxide (ITO)ZF v R/ & L= ~
F A% (TFT) @ Bio-FET IS ZME LT\ 5,
FEIZ, TTOVEREES m VB M 2 /R 37721 T < RS
30 nm LA R CHEAREME A R L AR L, f#E
727 at AKX VIR — N FET OfERINAIFET
HHZEERH LI 2], ST, ZOWKRYT—
I ITO-TFT |%. 80 mV/decade F&£JE D AWML/ YT A
Lyda/l RAa—7% 734200, EER
R BRI ATHE T o 5 (3],

—J5. IR — N FET OfRE(LICIE, BmRIEIC
DT v — T AL BT D IEN R T
LN, ZOFETIHEN D FEETH 7 r—
T ORY A b EF v RAEEE OREE RS &
2%, OFV ., EASFOBMITIART O T
B— A F N LR SN DA LR H D (5T
A RIZHESHIR), FFiC, ARECRERR R &8
A F RN CIARRY S F O BB AT IR < Ak
DINEEL 725,

Z ZCABFZE I, IT0 F v %L & FEH) Y+ A [E
BHAEERSE, oo ¥ —AF L DEBEZ T
THEM O N AREL 2D LD, vy b
BERATHLYN-T/EIZKY | NG
5 IT0 F v 2V Z{FEHE 4 %5 (Molecularly
imprinted ITO channel, MI-ITO channel), %FiZ
AREFRTIE, BED -7 3 ) BEENS
F) & LIEMIZITO F v foVaERLL . &0 L-7
X BRIHRT D EKMSEEOFAMZITV, T
R DN RIT OV THlAE LT,

2. EEBRAE

R A > 27 10,14 M &t LA X0.02 M, 0.01
M ORIy 257 2 W% G e /KIRIR & JFOE
WiRE Lic, ZORBHEIRIZ2 MOT »E=T K
Mz pH 8.5 & L TYIVKiF&MTHSE, =i
BE% . 1 M ORI S UK % M L
Too WIS, ARy ZIETH T AHM I L 7=
EEM IT0 bR h Y —Z « LA UEBMRORBIZ
VIR A v a— kL=, FElE 110 CTT30
57, 300 °CT 20 syl L 1T0 ¥ r/L & LT,
B, FFAYERID =% 10 mM NaOH (& —WBhiEE
. 10 uM HCL (T 1 43i2iE LMK Tl L Chk
B wkRELT,

7 EEHIITIE, 10 oM OFFET I BES
T BRI A MI-1TO F v /L TFT IZHINT% 20 43
RIE L, VEfiL, FEEHE IS CROGHTZ O L &
EEEDZE (AVy) ZFBENT A —F—7F
FTAPF—IZ XLV EH L 7=,

3. EEREER

7 =7 5=y (Phe, MW = 165) D4 T8 %
&1 Phe-MI-1TO ¥+ /L TFT & Phe X VK55 D
T ANT X R (Asp. MW =133) DEFRI &S te Asp-
MI-ITO F % /L TFT &\, Asp & Phe ~DAV,, %
S L7z, FOREE. Phe-MI-ITO F % /L TFT ®
Asp ~DAVy, Bk b KEL o2 (K1), 2D X
I, MI-ITO F % FIVTHE T D5y A A Pebr%h
KPR I NI, S%IE, BaxDO7 I BRofho
AEARARAS 12k 5 MI-ITO F ¢ % /L TFT OS2

ICOWVWTHET D TETH D,

80

__60 | (n=4,5)

>

E 40 |

]
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0 == T
-20
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X 1 Phe-MI. Asp-MI-ITO ¥ /LD
Phe, Asp (2% 25

SZ AR [1] Sakata, T.et.al. ACS Appl. Mater. Interfaces
2021, /3, 38569-38578. [2] Katayama, R.; Sakata, T. ECS
Trans. 2023, 111, 37. [3] Katayama, R.; Sakata, T. ACS Appl.
Electron.Mater. 2025, 7(5), 1862—1870.
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Development of Rapid Bacterial Capture for Detecting Bloodstream Infection
HEL:, ZEHXL BKOEL RHERFE!

Hitachi, Ltd.! E-mail: yoshimitsu.yanagawa.xd@hitachi.com

[#5%] EAIMPERIC & 550850, 2050 4FICIEHAR T 1,000

TNFEIZES D EHEE S, HRRRMEE 22> TWDH[L], i E blood sample
PURSIE UL A 2T 0 BB RRAE T D ) | e ﬂ DNIA extraction 45 min
Mo 1 KEEUNOBIENVLETH 5, EROMEEEN—AD DN:A amplification 8 min
BAICIT 2~3 AZET 570, RFEOEIIERRICE STt H DNA single-stranding 2 min
HEHEFEDOI D257, EAMMEESZEDRKIRNO—> & - T 4 DIlA detection 5 min
W5, MyREGEOMBEMRA A 1 RefH E CRfE T & AuX, itk

result of total

FIZ L AEBRIZOR DD EHIFEIN S, bacterialtest = 1hour

[B/] Fexid Fig. 112”7 4 BBED 5 72 5 sample-to-answer & Fig.1 Gene-based rapid test
BPHTEE Y AT AOFEFICHET T, REHIE 2R HH[3] 0 for bloodstream infection
A HAiT 2 BRFE L C & 72, DNA filiH TR T, Mg O 2 fE L= b 2 OBIE A2t 2,
MPREGERFE O MK TITIE, 1 mL 2720 1 E~F 10 HODLTRE LA EE T, £0F %
TILEEBE T O BRI T H o 7o, ARFEERTIX, MR OBEORGEEE 25 55 LLN) 22 @R (A
80%LL L) e it Bl 2 i 97 %,

[FER OFER] B TR O T 0RE A MET 2720, Fig. 2@ICRT VA TFAT I %
REEMH L7 — X2 ER LTz, 7 IVIIKERTCT v E=0 LW TF A TR DHZET, A
FRCHE LICMEICHENICRET D B2 0N, BIZIETATAT IV ICHARE/BE S
WML S STV 5[4, WICHAT 2 RmEME LTE, Zofilce kD ¥
YRIETRYVARTaT A Hv ) —AEEEL 7 T ) REmb5RTWS, LavL, Z i
BTG o A NORE DR ENOBR TREN b -T2 Ennh, A Lo o7, WOMEMSE
REZ A9~ 5 720D, BB 5 mL IZEE AT R 7 ERE 50 B2 A /31 7 Ui ik 2 /ERL L 72,
Mg E £ D BRSO ZMHIT 5 2 & 2875 L, 10 mM NaCl IFE CTABR L 7=k b &
bETERLE, ZROORBICHEKE— X EZUM LT 156 DS S0 5, 10 00T TR

E—XZEIRL, 22 o 100

- 2% &0 t t
=—HY L METHOD B ’ e §3 60
EUREEFMLE, £ (oot B8 0
DFER. Bik% 75%IC o g% o
.1 - N 0 20 40 60 80 100
ﬁﬁ"j— 5Z L TH *E D Blood suspension concentration (%)
80%% L[A]1% 92% D [H] @) (b)
IR AEFERTXH L Fig.2 (a) Dimethylamine-group modified magnetic-beads and

(b) effect of blood suspension concentration on bacterial capture efficiency.
% RS L 7= (Fig.2(b)),
[1] JIIMO’ NEILL et al., Tackling Drug-resistant Infections Globally (2016)
[2] BNESE M, TSR GE A [ s Y —~ ¥ 7 VIR O BHIE ) 55 85 IS B A K FAiriii s (2024)
[3] WK M, Tl FRGIE T s n i AT O B SE ) 25 85 (S A Bk FAiaRii 2 (2024)
[4] Sayed, S.M. et al. “Naphthalimide-based multifunctional AlEgens Selective, fast, and wash-free fluorescence
tracking and identification of Gram-positive bacteria,” Analytica Chimica Acta. 1146. 41-52 (2021)
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Utilization of Gold Nanoparticles in Waveguide-Mode Sensing and Imaging
Combination
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NA TV TR, ST Ny 7 7T 0w RO i\ i il R02% T 5 o o
RIETRENE ) TNV TIRAD ZEICARARY =L ThDH, FTH, Kl 7 XE L ILEH
AL E (SPFS) REM 77 A& 30y (SPR) et ¥/ & &R 2 iz
K77 AEAGEFIT 22 A4 TOMEDREZ <7 T&E, LinrL, RET 7 A€
WS DB DY URIFTH 10 ~ #0100 nm (CHEERE) &<, ZEMED @O @il CI3E# T
BRI O JHEEREORR T, Rl EORERE LARMIFHIATEZ2WRERH D,

Pz X, SiOz HEMR/ST H#iME/SIOr HbRIZ K 2 g BE 2 R L7238kt — M v Hhicon
THFZE L TET2[L, 2], EIEE— R BT 2t ORA N LEITBE L Z R ERE L&
77 AE LD bRWED, REEHEO LY RERZEMER U 7HEEKE LTHRD ZENRT
XOMEND D, Fio, TORKMUEZTEM L, B EICEEE LUIsMlo -0z 81
%3 DI RS RIAE B OB bR TE 2,

ABFFETIR, HEE— e o v o Villiae A A —2 0 ZOREHEE LT RIFHIHR
IR, e —RNEUY - A A=V T IFHROMELE R T, FHHROFMICIZAT /KT
AR LT, &7 /2B -1%, RIRICHRAE L C 500~600 nm 3 BRI v — 27 & Ffh | Ejt— K
TP DRIFART MV HREREERELS THDIRR DD Z EPHRINTND[L], Fie,
IS OBEIRE LTHRIATE D720, HlE— N - A AT TR OEFRE L
TIEHTE 5, # o\ EEOIERFRNAEZMA D SAMIE (X h¥ M) =F Lo 7Y a—3i
EHTHYTUAD) AR LIZERE— R F 712, 20,40, 100 nm D4/ ki1
AW FLTHAESERZEZ A, 100 mBRICBWCEEOET /K FWAENERT— KA A=
YTIBWTHERTE DI b0 b o7, EEE— N U ORSTFRA~DRZED /N SR % e
WLT(Fig. 1), KUV ZFLL s Ya—n AL T T B
EVLOREREEIHL, A hLT R T EVVRT
F KL DWW AE B A HIE U CORGE L7, e — K
VY O R & AT BT ORMERT T 7 XT3t §
MBI AV 10 nm FRAETREE L T 3354 BELDIR< Bl PR e
W SN2 R0 C b R SR~ DB X &I LT, Fig. 1. Scattered light images of gold

nanoparticles. (@) 100 nmg, reflectance
[1] S.C.B. Gopinath et al., PLoS ONE 8(7): 69121 (2013). -2.2 percentage points. (b) 20 nmg,
[2] M. Yasuura et al., Sens. Mater. 31, 63-70 (2019). reflectance -13.0 percentage points
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(5] 7 FLREAZEE Y (LAPS) 1, A S S /- fElk
kB %M%k%@mﬁé:ef\E%kﬁéki@@%%—y
YINTELN, Fl, BUCRAEE T LH LT, Ha A Fv
— =T EEE IR FRETH D, Ll ko) a s Eika
M7 LAPS IZHIETH O | AR~ OISHIZERE D B - 72, K
#F5E1%, PEDOT:PSS B EM)E, /L7 ~T7 oG8 kg, X!
LUt IE 2 -7 Lo 7L Ak LAPS - (OLAPS, Fig.l) O

e s g
MR EIRE L, BRI Z1T -1, N s
[S2BiE] (5L L 7= OLAPS Ok & Fig2 |77, JRFRHER DT R -
. BTG L CEBR (T 57, 754 A Fifins b W72 5 R

ARG L, RERANE Lz, &JEOBRE 4 5 F CIERSM: me—%—%
i b U, 55 0RE LM AMEZ b L7z, RIS THioT 7 e v Fig. 2 OLAPS structure
JgL XY LU EOMTHEEL, 7 1% 7L OLAPS Z1ERLL /-,
(%%k?7mV#%%%¢é%®%%:xwfﬂﬁ%%ﬁﬁu&”$m®%ﬁ%ﬂmbtﬁ%
DFENLAEEL THE om:tﬁébu?‘é@mb R S, KB B ENM M 2T 5 LAPS & LT
1%% HET D EN - T- (Figl3), « RN DT S A R L T B O BTSSR A b
WLz Z A, HEERICITHBROKTNAONTZS DD, LAPS & L COIMENER I LT
(Fig.4), LA EDOFERND . OLAPS R#MEEZ A LR 6, BASEWELRFFL TS Z &N
MR STz, ARSI A OLAPS IZFE L. HFE O LI+ 2 0B ORI %2 B89,

pheto current [ nA ]
photo current [ nA ]

0 0.2 04 06 08

.1‘0 l; 10
reference electrode [ V] Dol P:e\‘ el measurement time [s]
Fig. 3 Dependence of photocurrent amplitude at 200 Fig.4 Photocurrent responses at 10 Hz
Hz on reference electrode voltage before and after peeling off

(i8] ABF721% ISPS BHIFFE; 24K21336 DB Z 5% 1T T E Lz,
References: [1] D. G. Hafeman et al., Science 240, 4856 (1988)
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CNN-Based Generative Framework
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Microfluidic impedance cytometry has emerged as
label-free

an effective modality for

high-throughput analysis of individual particles [1].

Despite its strengths, a key bottleneck remains:

converting complex electrical signals into
meaningful visual information, particularly under
rapid flow conditions where traditional imaging
methods often fail. To overcome this limitation, we
introduce an Al-driven framework capable of
reconstructing microscopic particle images directly
from multi-frequency impedance measurements
acquired in real time. The platform utilizes a
coplanar three-electrode microfluidic device,
structured on a Cr/Au-coated glass substrate. A
PDMS microchannel (dimensions: 37 um width x
10 um height) is integrated to ensure narrow
confinement, thereby minimizing particle overlap
and promoting single-file transit across the sensing
zone. Alternating current (AC) signals at two
frequencies (1 MHz and 6 MHz) are applied to the
central electrode, while voltage differentials are
detected at the adjacent electrodes.

Signal acquisition and demodulation are executed
via a custom FPGA board (see Figure 1), and the

resulting impedance signals are digitized and

$E86MbAYEZENFTAIHRS HRTRE (2025 BPAE RAF vV /IR &AVI1Y)

temporally aligned with high-speed video footage
(captured at 4000 fps using a 63x inverted
microscope). By aligning electrical and optical
data streams, this synchronization process enables
reliable image reconstruction of rapidly transiting
particles. The elevated frame rate enhances event
intervals,

detection within brief acquisition

supporting  efficient  high-throughput  data
collection. Ultimately, this strategy links real-time
electrical signal measurement with image-based
morphological interpretation, offering a robust

alternative to conventional optical microscopy in

flow-based cytometry systems.

Yeast cellimage

DAQ

v

Impedance

Microchannel
electrode

Data processing
Inverted
microscope

High-speed Video Data 4 Channel
camera Impedance Signals

Figure 1: Experimental setup for microfluidic

impedance-based imaging of yeast cell.

Figure 2. Visual Comparison of yeast image.
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