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1. Introduction

Growing need for microelectronics in the field of
Internet of Things (IoT) and biomedical application
has become significant recently. There are two main
difficulties regarding such tiny, or even implantable
devices, cable less power accessibility and wireless
data transmission function.

To address the first problem, our lab has come up
with the “Light Energy Harvesting system” specific
for implantable biomedical sensors and IoT nodes. The
mechanism of the system is that it absorbs the energy
from ambient light by the photovoltaic cells and
accumulate it in the capacitor. Once the voltage
reaches a certain threshold, it starts to discharge the
energy to other modules of the circuits, which lasts for
about 10 ms. And then stop power supplying when
voltage drops to another level, charging for another
cycle for couples of mins to several hrs.
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Fig. 1 Concept of the Optically-Driven IoT Nodes

2. Object of the work

However, the wireless transmission system suitable
for such power supply system hasn’t well developed.
There are several constraints when designing a
corresponding wireless transmission circuit. First of

all, is the limited current which must be less than 3 mA.

Besides, the circuit should be able to start up within a
short period to transmit data successfully. Meanwhile
it must withstand intermittent operation, or the
components might be broken. Last but not least, to
comply with the radiation emission rules. Not to
interfere with the common bands used in daily life, the
band with lower frequencies have looser restriction
and thus preferred in this application.

3. Circuit design

Therefore, the purpose of the work is to build the rf
data transmitter in sub-322 MHz band compatible with
the optically-power system. In this work, we focus on
40MHz band to verify this concept

The hybrid crystal oscillator [1] will be adopted in
this study as reference frequency, featuring quick
startup and low steady-state power consumption that
is feasible to our applications. To Replace the LC
oscillator used in our previous works which not stable
enough without regulation such as Phase-Locked
Loop (PLL). The frequency can be increased by using
frequency synthesizer to achieve higher transmission
speed once the research has first-stage success in
40MHz.

As for modulation, we plan to use Binary Phase
Shift Keying (BPSK) instead of On-Off Keying (OOK)
for its acceptable power efficiency, data rate, and low
Signal-to-Noise Ratio (SNR) requirement.
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Fig. 2 Comparison of previous work and this work
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Fig. 3 Prototype of a unit device
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Fig. 4 Simulation result of decoding input sine wave
amplified and digitized by the integrated circuit
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Fig.1: (a) Proposed optical powering circuit (b) Waveform of voltage
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Fig.3: Simulated operation of the circuit for night time.
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Introduction

Currently we are developing ultra-small RISC-V
based digital platform with original CPU and energy
harvesting platform for IoT and Biomedical
purposes. It is designed so that we can freely
exchange sensors, change programs and operate
intermittently. An example of final device can be
seen in Fig. 1.

Fig.1 Example of device with optical harvesting,
main computational and sensor/RF layers

We present a minimal prototype consisting of a
RISC-V CPU, a microcontroller for programming
and alternate clock generation, an optical powering
unit (OP POW), and a supercapacitor (SCAP) as the
energy buffer. This setup enables exploration of key
issues such as power-up sequencing, temporary
code loading without nonvolatile memory, and
stability under supply fluctuations. Insights from
this prototype will inform future versions
integrating nonvolatile memory, analog sensing,
and wireless communication.

System Overview

The prototype as seen in Fig. 2 consists of 4 main
sections: 1) a RISC-V CPU serving as the main unit,
2) a PIC12LF1822 microcontroller that provides an
alternate clock signal, emulates sensor output and
programs the CPU via UART, 3) an OP POW that
regulates incoming power and converts it to 1.8V
and 4) a SCAP that temporarily stores the harvested
energy. The device was tested under both stable
2.5V supplied by a power supply unit (PSU) and
charging the SCAP to its maximum before turning
on the switch to allow the energy to flow. While

currently everything is done through the PSU we
plan to replace it with optical harvesting units down
the line. The CLK signals can be provided by either
the PIC microcontroller or the OP POW.

a) UART [ S 1b)

[PIC "= cpPU

CLK

=
Power ;
Supply I =
= N\
1 oP
[SCAP 3.3-1.9V POW
\ /

Fig. 2 (a) Block diagram and (b) photograph of
the prototype IoT device

ww 8°8¢

36.5mm

Results and Discussion

Successful operation was observed under
conditions where the clock and program source
(PIC) remained synchronized, even with an
unstable power supply. When using the optical
power clock, the device could operate; however,
under unstable power and clock conditions,
programming failed. This suggests that UART-
based communication is unreliable under
intermittent operation due to potential clock
instability.

We are currently developing a demonstration
version of the device with improved packaging, as
shown in Fig. 3. This version will also be presented
at the conference.

€
€

Supply
Fig.3 Device with improved packaging
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11852-11862.

[2] Rothberg, J. et al., Nature 2011, 475, 348-352.

[3] Tabrizi, M. A. et al., Analytica Chimica Acta 2017,

985, 61-68.

[4] Ishino, K.; Nishitani, S.; Man, Y.; Saito, A.; Sakata,

T. Langmuir 2022, 38, 8633-8642.
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Proof of Aptamer Competitive Assay for Protein Detection
Using Solution-Gated Thin-Film Transistor

HABET

"M1) =k, (D2) &id &, K AR

The Univ. of Tokyo, °(M1) Ken Takashima, (D2) Ritsu Katayama Naganuma, and Toshiya Sakata
E-mail: sakata@biofet.t.u-tokyo.ac.jp

1. #E

B4 vy a2 X (ITO) 1EFF4 A 7L 4D
TG EIAEICHI X, B L B iEENE
ZRTREY E LTRSS T WS 2, 20 nm FEE
DIEE L 32 & & CREREEZ RS, LIF5E
ETIX, ZD ITO DIREMKFIICELT 2 EXR
BHEZFIHALCT, 2y 2 ) v 22X DR L
72 B 100 nm F2E O EE M ITO o —f % = v
F v T X Y EE 20 nm FRE 0 JE(K [TO JE L
L. INZF ¥ AL L LTHRRET—FELT
WMTFT5Z&T, WR7—F ITO @R 7 vy
A& (TFT) %E8IF 2 LICIILCT&E 72 [1-
3]
AWFFEClx, ¥R — b ITO-TFT DHRE% i
L. HRFE~—Hh—Thd7)arrrIyv
(GA) Bt orv 2EOMExHME T3,
—fKIC. GARE R VAN IE I FH A AKX
(K10 nm). B/F ¥ A NMVFIHEICEH T BT
A1 B om) 2827 v 2 —A4F v DEMIC
oG ERD 2y EDOERPERR X NE
BERE T2 2 EBAREECH B, 22T, GA LG
BHERHET 2T & ~— LN LY 265
% 71— 7 DNA % ITO F v # LRI EEL L.
WP TD GAIGA 7 72 < — D%, BiEd
LGAT 7X~—/7a0—7DNA DAL TYX
A¥—vavicky, VvgEhkoaERmE
92 GA 7 7x~— %+ 2L 7T, Bt
i GAZEBME T2t #HNET S,

2. EEAE

T3 U VIBEERT CGA L GAT 74X~ —
FRAELKIGE T, 20k, REAEREZ ITO
F o ANVKEICHFT2 2L TEREFETS GA T
TRr~w—L 70 —7 DNA DA TY XL E—
vavEFEL, RICHIKRO T — FEE (V) —
FuA vER () mERFEoZE (4 —E T
DAV ZHHTEI L TCGADEREIT- T,
HIEDES, GAT 72 ~—F XU GA DA X
L1ITH B EREL, 77X~ —DEEEIZ100nM
T—E. GAIEE % 0,12.3,24.6,61.5,123nM D 5
FECRIGE T, GAIRE L AV, DBR %A
L7z, Fic, "4 70 X4 ¥ = a VEIDIEE
Btk O a Y B2 2V ARRKE TR D Ve T
D L% —EICL AV, DFHli 21T 272, ¥ 51T, X
BB TFEE (XPS) ITX Y ITO F ¥ 4 V3

I DK HT 2 AT\ R E BHE (ITC)
T XY B IC DR AREZ B L 72,

3. ERFERLER
T TR —AETIE, BETAHCGAT 7L~
—DEHBLNITE, 2F ) GAEE AT 5 L
NATYVEAE =T avic k) AV, 12T 3
eRTHEIN, K1 ITRT LT, {KEEM
TRz AR RN D, —F. GAIBED
BEINC & 7 AV 13I8 3139 TH 325,
bEPITHEIML T ZEnbhr b, TiEGA
EGAT 7 2=—DfEALH 1:1 Tlded, 7'm
— 7' DNA ¢ T 5% GA 7 72 ~—2ilNE X .,
T 5 =
GA-GA 7 e
TR v - .
HiRBS 7o .
— 7' DNA & g
b3 T
HEAT % ‘
oL R Tar

X)- gﬂ%o . e U\M)‘_._‘
\__4[_/[ EI X . lngLk—joaj’é [d—‘IEVG@AVg

GA/GA 7 7 (GA BFERTF1H)

Z2<—. GAT 7&~<—/71u—7DNA. GA-GA
T 7R~ —HEK/ 70— 7 DNA. GA/Z7u—7
DNA & Wo ZHE I N ERIGD ITC ICHD <
WAERORE» T 72~ —8aiE0Z Y%
KOV %o

———
ﬁ—o—ﬁ
—e—~(

4 #HERBEFIUVSHBOEE
KEFFECld, 772 ~— i gmaikic k
% GA BHiOA[REMEZ R T LB TE R, 5%
ITGA L GAT 72 ~—DMIGHZHL 2 c$ 2
2T TR, AV, D GAREKRFEEZ*FHET 2 L
&b, HIEIC BT BRI D S D WRET L
T,

SE Xk

[1] Sakata, T.; Nishitani, S.; Saito, A.; Fukasawa, Y.
ACS Appl. Mater. Interfaces 2021, 13,28569-38578.
[2] Katayama, R.; Sakata, T. ECS Trans. 2023, 111,
37.

[3] Katayama, R.; Dong, X.; Sakata, T. ACS Appl.
Electron. Mater. 2025, 7, 1862—1870.
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Temperature Sensor Circuit for Optical-Powered Ultra-Small IoT Edge Devices

ERBEXE, FUFRRE

2OMN)EME X HEEk @A A BB LEA R

Institute of Science Tokyo?, Aoyama Gakuin University?

OTakeo Tomital, Masato Saito?, Yasufumi Yokoshiki?

1. [FC&HIC

FxlZ,. b5 HOIEY T TERLT H729
O/ ToT =y POERBREZHEFELTEBY, ZiLE
TREGEMZ B E LIRELBE O =F v — n—
NRAT 4 /7@%@;3}»: \—H&Dﬂ/ﬁ/uf%f_o GIETTMJ’L
TlE, 10lux TOBREY 2 EH Uz [1], AWFETIE, %
TRfgE CRkaF S =B/ ToT = v VIci 572
D OIREE® W [EIE & 3G - 3UE - 5l L 720 TS
T 5,

2. BINE T IT Yy ORITEEE VD YOBE
X 12, SRR LEREKO T v 7 KERT, &
TRIEIR & UC, STt TRkl s hvic e o o—n—
R2AT 4 T EEEROCTW A1, 2 OEREIFE X
KEEM UGG S - B E v /X Z T ETEEI
L.—EULOEMBRITFE T ENEER VA L
L CAMICHGE T 2, Z ORI DMK < EEFR
MEs7e L X CHAMIC—EL LOBHEMETE S,
AR EICEEE Y EEE S ADC, RF BT
MREINTEY BEE VR CIREICLFI LZT
Jur7EEEAER L, £k ADC TF VX LVELEI
ZHE L RF [EIE THMBICIEET D L AL > T
Do

v1avser []

Ny—
sayy || B8
* =]

HEE

wame [

AEERE
Fig. 1: Block Diagram of the Proposed System

3- @Eﬁ@nl:ﬁtﬁum

AHFFE Tl 0.18 pm 1-poly 6-metal £ #E CMOS 7
DY Z2EHANTH 1 DY AT LEZRIELTZ, VAT A
FORBED S 6 H AR YR & EE R O
EEH ATV, OO BT AT TRREF S LT
b0 L X2 ICRIERIEO LA 70 h &R
7

, and Takashi Tokuda?!

E-mail: tokuda@ee.eng.isct.ac.jp

Fig. 2: Layout of the CMOS chip

BEIXX 1 O K EMICEEBN T 72 Y6 D RS | K OVER
B KX DBE 21TV, VAT AERE LT, VAT
L0 ADC ) OIRFERER X 2 12R77, BEENAY 72
PRSI & 2 BRE) & | BREECERE) o i 7 CIREE I He il L
TN /SO RER T 3 2 & LCH)

FELTWBD Z L2t LT,
3900
3700 i i
S 3500 . :
Y .
S 3300 .
3100 ' e
+H []
820t [ BRI EREC & 5 BB
2700
« IRIG/CEE)
2500
40 20 0 20 40 60 80
i B (°C)

Fig. 3: Temperature Dependence of the ADC output

AR

AMFFRIT, TR KA Xonics B ARAENL SRR
H2 JPJ011438 DA Z T 7= b DT, AAFFEICEBIT 5
CMOS £Ff[EHE OB FHIR I KAS: VDEC i@ L, HAY
A F o 2ABRESHB LY — A v 2RSS HOW ) TiTh
nE L,

2 3k

[1] Kaisei Yoshimoto et al. Appl. Phys. Express 17 114501
(2024)
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81 R BB AEAR 7 — & 32518 D 72 @ IEEE 802.15.4 1223 < BRI O E
Design of a Modulation Circuit Based on IEEE 802.15.4 for Intermittent Wireless Data Transmission
FILFEREXRE MDER F—8, #X ’E
Aoyama Gakuin Univ. °Soichiro Hasumi, Yasufumi Yokoshiki
E-mail: t26343@aoyamagakuin.jp

2.3 BEL 7 [ElES
ABFFETYERR L7278y &7 2 YRl % X 2(b) I,
duty-cycle 73 25%D 7 & v 7 %X 2(b)IZR9,

1. BFuER - oFSEER
WNEARFIZ & 0 #20E &7z Society 5.0 13 41 /X —2Z2f] &
T4 CHNVEMEBEICE STV AT ALY R

R LA RO MR 2 WS 5 AR LOHE) L LOwp

IETH D, T D Society 5.0 DEBUZ T 7B A & IF1+ LOLs |_| |_| ]
LT, Kb EERE Uiz, BIXRERER OBIKIEEE 1/ IFL.

BT S ZDFEBLO T\ EHUEE R DR E 21T > T Low 1 LO:- |_| |_|
WD, FIRERENC XV | i ms ORI MERREKEH TE D

T IR £ T 5, Zigbee BEIEHETI. LOa: 7 LOq+ j |_|
LO(mER I IRAR) (50 IF (hRIEWEE) (55 % RF (HERR Fos Lo |
D) BRI BT A ER DY . 2 OLHEH D [\ IFo- N

N7y Tar =g I%Y (EHE#HIXY) ] [2] T

T %, ARFZETIE, 7 F 1 2T IEEE 802.15.4(Zigbee Lof'a) ®

BBl L oGt L. v Iab—varafro

= Fig.2 (a)Passive Mixer circuit, (b)25% duty-cycle clocks
2. HRABFICONT 3. vIal—valsfER
2.1 FHEDOHLHA HAOWHE DA MV ER 3 IZRT, AJJE LTIF{E

ERL U 72 36E R IIMET 5 4 By oDy M B2 24GHz, 0.75+0.75V OIEXE. LO 1§ 5121
B, VURIIERT B, B LIV ARV EZEDOY R 500MHz, 1.8V @ Duty kb 25%D S # A L=, K3
JZHHET D PN EOT » THNCEE X D2 L TAR MHHTED 2.4%0.05 GHz O JFRE > 230 HE T b
7 NI AEREAT ), B EINTT v THOFHEFEEE 1 NR/AY SVIEVI

o, BEEE % QFHD PSKIEHITHT, T, QfF i o
BETFIHMENS T o SECERT S, B LT
0 7155 % TR & QOESIEr /4 ELEE i
AR AR L, FNOEZME L, 70 7 E B4 HEE 500 -
L. 77T oM 5, MTCEREROT 2y 7w -
BT, S0

Transmitted data (bit stream) J:r
Fabricated transmitter section I_

Bit to Symbol
converter
.

2.35 GHz 2.45 GHz
N\ e

2
(GHz)

Symbol to Chi » . ‘
ymbol to Lhip Fig.3 Output Spectrum of the Mixer.

converter

4. F£&¥

ZigBee WM OEETICIIT D I Y EEE 4 RVES
LI ENTERE, %I EEHAEDOEREZEHLE L,
2 RIS B S D Power Amp 72 E A BUMEL T,

BEE
AL, HERKEVDE CIE8EZmEmL T, HAY 7
VABREB BART AT VAT HAL VAT AR,
=AU R EDA V¥ VRS oW Ttz b o

Split I and Q
hase

Fig.1 Block diagram of transmitter circuit.

2.2 YR O A .
XV EEITEFERE, ZEREO EL LI VLR
TR EERETIHIEE LW T — & 2 &
T CRE O B, ZEEECIEZ R85 !
2;% ;&L %;&@Hy{@ E;éé( \ f@;& Eiﬂﬁﬁg ?Lg%g E;;-f; E; = if; ARWFFE D% ISPS BHF 2 TP24K20760 0
ThHD, JFVTIL2 ODANESTHNTE GEE) Sh, St e
FRMEASIIE - WA S A BN BN 5. EEEH ¢ g
TIIRER RS 2 LT — 4% 238 2SR CliE [1] R 5 2025 4E 4 72 RIS T B A R A

AR 2 LT — 5 20 i, 77 T4 7 %Y fiat e

IZHART ) A AREL PP BEIHE A B DR
YU T IFVERHA LTS, AR THEAT 2y v 7
I FYIE duty-cycle 28 25% D7 1y 7% LO DAL L

16p-K403-9 (2025 4F-3 H 16 )

[2] Wireless Transceiver Circuits: System Perspectives and
Design Aspects p.1-28

[3] ZigBee BNV KT v 7 (REBEAMRy hU—2) |/

TW5, LIEVANE )
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Power Saving for Intermittently Driven CPU Using External Switch and Timer Circuit
FWWFEREX! OMDILE #' #=X mu!

Aoyama Gakuin Univ. !, °Tsubaki Yamagami', Yasufumi Yokoshiki!
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1. WS- BBY

T — R T iy RN LENE
BERGT 5 R R BRENR D FEJRICHE L7 CPU & LT,
R BRER CPU OWFFEZ 1T > TV D[1], T E
T, MIKRERERL D CPU IZHLAE DR DDA
A v F A<l BERKRERIELRZR2], K
MR TITFIEZR DO AL v F O L, CPU O
07T A b XA~ Bl A BRED LA ] EE A B
FTELLIC LR ERET D,

2. AA v FOF ARPEE R

AA v F & L CHHM L 7= Dual Gating [A]#5 % [X]
2 TR T, BRENEIE IRt a 8 L CF v 7
P 24T o 7o, BHUIC ) B EIE 1L 180Q Tl
1.511V, 100kQ Ti%1.788V & EJREL1.8VITIT W
BxE Lo, BT, AL v FOEPIT180QTIE
34450, 100kQTi%740.440% . K 10mA OE
MEBELTWD AL vy TFOEtE LCHE
VMBS BTz,

R

Fig.1. The fabricated chip of the switch circuit.

800 4 2
o o0 ® A i
600 | o°° { 15
1 .
— L —
S 400 | e===Rdg(simulation) 11 =
o« e Rdg(measurement) ° =
=\/r(simulation) .
200 - e Vr(measurement) ° 4 05
« o °° ‘
0 t_S0e eoe 0
100 1000 10000 100000
R[Q]

Fig.2. Comparison of simulation and measurement results.

3. A A ~[EEE CPU DR E DB

AWFFETIL CPU N A 71275 Th Z A ~ 3l
HICENE T2 Z L2 ET D, TN THIIL,
2 A~ O FHERE S, SR 2 X A > T CHEE)
L., B % L0 A7 385 2 & CRIXRERENR
FNRA ABROMEE N 2K T D, CPU »

LOBIES T Y FEBRBLREME TH
VU RNETHEKT L, AUy MEE Q ITHI
T5H, BT, XABEEL TWDHRIZAA >
FalEE~DIE 5% H ) L BIEIR O &[0 1 % 5K
#4 5 Z LT, CPU 7 L CHEIIRIKE & BREh 4 5
ZEMTES,
4, I ab—3 g UEER

A<D Ialb— g UFEREZM 3 ISR,
X 3 /5, CPU BN aEITL T, XA~
L TWDOINANEXAREEEEDL L XA~
BERDOI a7 Thoy baBKBL. CPU OF)
ERET LIt b v v bafl L T05D, £ L
T AUy MENEEEICRET S DY b
T L., B bEEKTIES
s3_ibus_ w_finish flg # i H L TWD, BT, &
7 FLTCWBMDOIHAAL v F~DIE 5 dg_in &

HAOLTWD Z ERbhnd,
clk I
rst \ I
one_cycle_finish_flg [
s3_ibus_we |
STATE 001 Jo10 Joo1
cnt 18 P80 PR 8 P G0 PR G

Q
dg_in S
s3_ibus_w_finish_flg |

Fig.3. The result of the timer testbench

4. &0

ARFFE CIER R BRENR CPU ¢ &1 0] 1 % B Eh
SHDH-OCHEL 2D AL~ F A OFEA &
A A< DRFEATo T, SBRIIAA v T EHAE
DOETHEEDY I alb— g e, BRAY Y
TIeODOL AT U NOERRE HEIMEFEBIC
BT 725% 7 21T > T <,

5. HfEE

AT, HIEKPVDECEEZEL T, HA
V)T VARSI BRI AT AT A e
VAT LA, — A A EDA ¥y U kAE
ol cithbiniz, £, AWFZED—E % JISPS
BHFE JP24K20760 DBIRL %521 7~

ZE 3R

[1]Y. Yokoshiki e al., ELEX, 21(1), pp. 1-6, 2025.
2] W EFES, B 7 FERJFREERS, 3-112,
2025
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BESHMSBEIL GFET ZRAW=HIN2 £ Y 2L T O I9A ILADRE

Detection of HIN2 Influenza Virus Using Glycan-functionalized GFET
BRKER ', FHAEER?
Okt '. KBFEEXT . REERA ', KERETF ' F5HK%
AEH AHBEEL BABFH' BRAME'
SANKEN, Osaka Univ.t, Murata Manufacturing Co., Ltd.?
°K. Yamamoto?, M. Yano!, K. Sakano?, E. Ohnishi, S. Ushiba?,
S. Tani?, M. Kimura?, H. Tanaka?, and K. Matsumoto!
E-mail: k-yamamoto@sanken.osaka-u.ac.jp

Hx137 772 FET (GFET)ZHWTA v 7L o P oA L2 a a7 4 L ZADKH 21T
STWD, 3 72 BN A B AR LIEES T, FEHFERE(L GFET % H\ T 4046 HAU D&
DHIN2 U A TN BT AV RAERH Uiz, Al RO S CRICKIRE O HIN2 % GFET
T Lz, HIEIIET LA RIS AT 32 o> GFET 2 L7-, 32 f8d GFET % 4 DIZX )V |
TnEne MU TH D 2,6-SGP, U A TH H 2,3-SGP, U A L XITHEA L 72\ asialo-SGP
AERG L7, 8D O FET X HERG Le - 72, Fig L2 7 A VAR ORER R 2 R7, /i
ZNENDOFED GFET @ Dirac point DR OETH S, F7o, METHOIIERFEEZTH D, A
NEZICED RY 7 OB EHERT D720, (XU HIZ 150 MM PBS & 1.5 mM PBS % #%[n] Atk 2
oo TDOHHIN2 A 7T H 7 AL A in 150 mM PBS & 1.5 mM PBS # ANz 72, A /LA
EHESITARN OB (150 mM PBS) THREAREDR RIS 2 DM, T3 E23 0.7 nm & FESHO & & K 0K
STANABRPTERN, 1.5 MM PBS IZRZIRT HZ L TT A EZ 7T nmBEE CTHES®E, ¥
AN AEBHTES L 91T LT, 4-400 HAU ® HIN2 % GFET IZEE A L7-& 2 A, 400 HAU T Vpp
NDRELLEFMIT T Lz, THWTRABMEZRITZUVANANT T 7 2 VTBICHFET L L%
R HEEICHE S LT U A NV ADHOESR & AT 5 72, 2,3-SGP % f&£fi L 7= GFET ¢ Dirac point
DY) (Fig. 1 DFkDFER) 7S Athod GFET @ Dirac point O 14 %55 L3\ 7=, Fig. 2 1% 2,6-SGP %
{&£fi L 7= GFET @ Dirac point @) (Fig. 1 DAROER) 22 LGIWIERTH D, STV A VA
DMFAE L 72 OEED AVpp DT, AN E 0 1T 2 DOIEHER 2% 35 L7 b DO Th D, 400 HAU %
AUTZBE, 74mV B AVpe BSIEHFNZ Y7 b Uiz, ZHUFAEMZ RO HIN2 o > T L5y A
JVAD 2,3-SGP LIRINIITHES LTzl Th D, Fio, BEUERFED 3528 2 7272 GFET T HIN2
A VITNVE TN ADKBEHENTEXELE 25,

[iEE] ARWFZRIE IST KK ANE FEARBM IO SR & 1T 72,

l

100 -1

30

2. 2 2 2 2 2 3 B 2 Z 2 Z
£ £ S £ S £ S z o £ £ £
1 3 ER K1 B E 3 O ER Bl Bk
v B « BB B - B o B e B B
= b5 = 7é ~ T R = 2 = Z;' =8 - B
o ) i E — P = - g
= 200 .é g g Z = 40 é - 7 Z z
= = = = = > = = e = a
- al _N— 8 - E E 8 B
5 @B Rk : g & & & 5
3 iR 23
100 0 = =~ 5 i é’ =50 - ~ 5 é’
—_— Y (. 5¢ 1} ~} h
— wio glycan
T T T : = P
0 100 200 0 100 200
. Time (min)
Time {min)
Fig. 1 Measurement results of HON2 influenza Fig. 2 Calculated results showing response to
virus detection using glycan-functionalized HINZ2 influenza virus binding with 2,3-SGP.
GFET.
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KCl concentration effect on oxide In,O; semiconductor biosensor

dbEESE#R K  °(M2)BaoYiran, BEWERTE, WA
JAIST °Bao Yiran, Daisuke Hirose, Yuzuru Takamura
E-mail: s2410166@jaist.ac.jp
FUBIC : KA OFFETIE, v MRl LT s 7 v 2% (OXTFT) KEHL T
W5, OXTFT (33Tt 7 n e A8 L T b, 8o 2 b AMEL . ABIBAEPEIC DB L <
W5, FHIC, OXTFT [3/KH T SWLENE L N2 BLAFEZ R L. (RIRE DR E 2+
LT EDHRETH D, o, METIREMGE & BEE L OBFRAHL 2 LA D ., ZEEYICH]
ezl T, v IHRFEORELMSI I N TS, —TH IEOMLYIINETICA F v
EL T 2 ERFONT WS, N A v I =3 kA A A Vv EEURRLET 2 2 L35
A, WRE Y PEENICRA LA A Y RREICEE 525 2 e rEAOLNS, KT T
I3 Iy0s & F % AAMELE L7z OXTFT N4 AR v HicE T 5, T 3BT D KCLEEDFE R
ATz,
EKERAE T T v ANMED Ino0s 1ZAMRIE TR L, Vv — AR N L4 vBRRE L TPt 2 Y% —
=V 7L OXTFT Z{EK L7z 2NZK 1 O XS ICERFICHAL, SREMEZEL <7 — MEE
ZHIML, EBRCEBICHME N T W3 EIEIR 2 ARKAHOSHEMTE =% — L., 1d-Vgs Fit%
BARANTGA—=RTF I AF =% HCHIE L7z, BIEBERSE LT, 001 (FiRED Y v EkE L
/K (0.01PBS) 12, KCl % ImM~300mM i&fi# L 7= b 0 % v 7z,
AR KCLBERIKE 22 L, IdIZEP T 2HMBE SN 7z, 1d 23 10pA & 725 Vgs % Vth &
LTKCIBEH LTy FL7b D% Figure2 IR, HIE KGR S & @ WIREEIC 2 1
CHEfE LT 2 [T 5 72, Vth I& KClLIEEAKRE {2512, ) 25mV/decay TIED /T~ 7 +
L7zo 2 [MHOHERE, HFID 1 mM O HIEMEICHTOBIE ORER S i,

SEE) A AR 0.42
-2 B amer,« 041 ID2 = 10uA N
lf 1 SA—% ’
FTFrI4A ®
FL42 ¥— 04
S @ 25mV/decay
| | = 0.39
s
0.38 ®
— 0.37 ° e 1[HH
® 2[EH
— BIER 0.36
-3 -2 -1 0
_ RITERTAVY
2zt Log 10 ( [KCI])
Figure 1 Experimental setup Figure 2. Vth dependence on KCl concentration.
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Detection of Tuberculosis by RICCA and Oxide TFT

Japan Advanced Institute of Science and Technology !, Kwansei Gakuin Univ.2,
BioSeeds Co.3, Biyani Bio Solutions Pvt. Ltd., India*
o Paridhi Nyati', Daisuke Hirose!, Manish Biyani 2** and Yuzuru Takamura'
E-mail: 52310422 @)jaist.ac.jp

Background: Rapid diagnosis of Tuberculosis (TB) increases its importance for disease control in some
Asian countries. This study aims to detect 85B mRNA of Mycobacterium tuberculosis which is part of
the antigen 85 complex. It is essential for the virulence and survival of Mycobacterium tuberculosis.
We are developing an early detection method for TB by combining an original high performance
isothermal amplification method namely RNA Isothermal Co-assisted and Coupled Amplification
reaction (RICCA) and a potentiometric oxide TFT (oxTFT) biosensor. RICCA amplifies RNA with high

performance by co-assistance of DNA cycle and DNA Probe sequences:

RNA cycle Probe 1: (AmC6) AAMAAACGAACCCCTAGACGAC
) Probe 2 : (AMC6) CGAACCCCTAGACGAG
In this report, we focus probe sequence  Pprobe 3:(AnCE) AAAAAAGCTAGTCCGATC

dependance on oxTFT detection performance, Probe4:(AmCB)GCTAGTCCGATC

K . i Non-Complementary Sequence: CGGGGATTTCACATCTGACT
targeting both the outer and inner regions of the RNA Fig.1: DNA Probe sequences
amplified product. We designed different types of
DNA probe sequences (Fig. 1) for RNA detection.

Methodology: The In20s-based TFT

. . Amplicon RNA

was fabrlcated U’SIHg Template DNA Template m-RNA /\% ,’h
photolithography and wet etching. T — AN = 7 — —
Probes were immobilized via ) :
3 glycidyloxypropy]trimethoxysﬂane‘ 1. In-Vitro template —+ 2. Amplification of —3. Preheating of amplicon =+ 4. Testing on TFT and

. A synthesis template by RICCA analyzing by semiconductor
As ShOWl’l m Flg 2, mRNA was parameter analyzer
amplified using RICCA, then applied ' Fig. 2 Experiment methodology

to the TFT biosensor. Hybridization between
the RICCA product and the surface-bound DNA probe was detected by measuring Id—Vg curves using
a semiconductor parameter analyzer. Salt concentration was precisely controlled using double-junction
reference electrodes: RE1 applied Vg through Ag/AgCl, and RE2 monitored the actual potential.

Results: Figure 3 shows typical Id-Vg curves

i 180 ii 160
140 TESTTFT(CS) 140 Test TFT (CS)

post hybridization, with clear differences e
1 Ref TFT(NC) S 100

between CS and NC. Signal strength varied

with probe sequence, giving stronger

Ref TFT (NG)

Id u

= 80

a0

20

responses with outer region-targeting area of . L .
RNA. Probe 1 and probe 2 showed a stronger . .. v vine2)

signal response compared to others. The outer 120
region areas of RNA are more accessible,

v 140
——— TESTTFT
120

TestTFT(CS)

Ref TFT(NC)

/

14 UA

100 REFTFT
80

1d uA

allowing the probes to bind more effectively, 0 w0 /
improving the sensitivity of the oxTFT P 0s . .
biosensor. e ’ .
Fig. 3. Results of post-hybridization
(i) Probe 1 (ii) Probe 2 (iii) Probe 3 (iv) Probe 4
References:
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A FRLBREEB TS XTIZHETH Na DR & FRHIKET
Spatial and Temporal Distribution of Na Emission in LEP-AES
FEEERHERMAKERKRFE ' v/ /ATy aL?
hER E(C!, EE #LLE RLEE Kx\.BF #!

Japan Advanced Institute of Science and Technology !, Micro Emission 2,
°Rento Nakaie!, Jun Minami'!, Tamotsu Yamamoto?, Daisuke Hirose!, Yuzuru Takamura'

E-mail: s2410129@jaist.ac.jp

1.
WRIREM T 7 X~ 735 H1E (LEP-AES) (%,
P % e < o T INIR S R ]IE R ORI Y 7 v
EEAL, WIS EELEAZFNT 5 2 kfi&éné7
TAIMLDOFRN I L, LROENE - EEEIT O F
#%Td 5, LEP-AES T \%%77xv@%(ﬁh@ﬁ
M) EIEE L FENSGEIE (WFHRERSE) L TWies,
AR, WD OFIEIZ L > TE Y 2L DR EEDY
A, FRHRFE O _ Bt Svi-[1], £72, 1Ek DMl
JER LEP-AES Tl bW T HALE D LRI ’
77xv¢f£ﬁé ERME SN TEY[2]. BWOT Fig.1 experimental setup
BPE 218 51003, J05E 2 & OFICERIEMR O BB
ﬁéﬂf“éobﬂbﬁﬁﬁ&tumMﬂmf@ii e
EbE VRS TRV, 22 TR T, B oo - Down Up
BRI L0 7T A= Do, Wi A0 2 81 - FFAm
L. TORMEHOGNNITAHZ 2B ET A,
2. Hik
i U 7o SEBRkE O IS X % Fig 1 12~ 97, ik, 0.1
MNHOs3(Z 1 ppmNa Z#%fE L72H D%, 0.2 mL/min @
WIS TUVY U URC TN RIET 5, FERPICEMEY
1300V D78V A ZHNT % & SN T T X~ gk
T 5, ZDOT T XIS LGS T ANTxF U CHREIZ
S>TW5, ZOREFTENCHDEENT 7 A4 S—TEN ® s 2 15 1 05 0 05 1 15 2 28
IHERTHNT D, Fio, B, BEOHINRER % distance from center [mm]
IYNERD RN KT L CTESE S Z L T, Na DIk Fig.2 Emission distribution of Na
2B B RER A A LA - B L7z,
3. BRERUOEE 12
R E AR S LT BT 5 Na OIS % 1
Fig.2 127”7, Na @Eﬁj@%fn AN CHERE S e, E
7z, Fig3 IZ3Ic B pf A& rd, N U A —R5fHE
zvﬁmmmfi ﬁrmm& TOEDOELDIZOT, b
U —EENHE A A5 T, RV IFKRELL b, =
& D*F%:EWJDLT#E 2ms BB FHHND,
F72 OH O NI VENTH & Na OFRENILH BN S
Z WG moT, 6 . .

. -5000 -4000 -3000 -2000 -1000 O
2% 3R

It lication ti S
[1] Y.-H. Huang, et al., Anal. Chem., 94, 8209 (2022). voltage application time[Hs]
[2] Y.Kohara, et al., J. Anal. At. Spectrom., 30, 2125 (2015).

)

Current probe

Voltage probe

{Spectrometer PC

_ DCpulse ‘ syringe pump
power supplier i
-

optical fiber a
PDMS\. —i * =
T

silicone tube flow direction

Pt electrode

14000 -

1 ppm Na
0.1 M HNO;

12000 -

10000 |

8000

6000

4000 -

Spectral intensity [a.u]

2000 -

I —©—Na
08 [ —B-OH

0.6 [
04 |

0.2 |

Spectralintensity [a.u]

Fig.3  Elemental emission distribution at
each trigger time
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RF Data Transmission for Optically-Powered, Fully-Implantable Glucose Sensor

REHFEXRF,
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Institute of Science Tokyo. !, Aoyama gakuin Univ?,

°Yuto Itajiki!, Masato Saito', Yasufumi YokoshikiZ, Takashi Tokuda'

E-mail: tokuda@ee.eng.isct.ac.jp

1. XL HIC
é%”%ﬁf%é%mfi@%%ﬁﬁ%
JEOIARTH L7, HEAEFIZE T S ipE
ERETXEECTH D, E%Tiww o %
HLDATe & A 7 DRI > 2 T L(CGMS)
MR Lo0d D0, FERICIZR B &
OZBMEOBLEN G | SR OIALI D fifE
fEE P OEBENRHFINTEY  Bxr Dy
Jb— 7 T/ NRUR B B LI & D OB s
EHAN [ ZHWZEBEAZBEL TS, 4
B, WEHEL N7 Vva—2 0 H
CMOS F v 7 DORIERE R EWET 5,

2. ELBHAAB TN O—RtEUYDHEE
AT CTEILT DT /31 ADREAX %X 1
(2R, B/ IVEEREG L - CMOS F v 7 - &
VHEM e F T T T R ERE L, AN
TS AMH OB E OF — 2 EEEIT D,

109mg/dL|

AY,

Antenna
Small solar cell
CMOS chip

Fig.1 Concept of target device
3. FLa—REBVRTLOBEL HE
AalRAME 5l L 7= 7 v a— A GHAT >~ 7
D7 vy 7 K&K 21T, AT 0.18um

IEIEM: 1.8V 7 ULRAEHIML, EfEZMERL
HERIETE DO {F 1213 Analog Devices £
/ 7 k7 = 7 R ADALM PLUTO % W
7 3 |2 RF @EEIEIC Y 7T —X
11010000 Z# A L7=BED 1Q 5 5B LT
TR O 2~ 3, lus ZEIC U T v
?“ ANEFEINTEBY ARV ATACHEL
11:: @Eﬁlf&')é éf %ﬁﬁwu Lf:o %?ﬁ&iy
v:~xﬁ/%/XTAkLT@%¢ﬁ

Al - WEEED D,

&

Solar cell Glucose
Measurement

Faraday current

Do 1.8V PULSE Il

Oscillator

RF

sensor

Fig.2 Block diagram of the sensor system

|—| Digital Data —/(/*2+Q"2) —Q|

1 F r " .
0
-0.5
0 2

10 12

Amplitude

4 6 8
Time[ps]
Fig.3 Wireless serial data communication

BEE AWPZEIE. SCH R A IR Xonics S8R
BIENL S TERCEZE TPI011438 DB A% 1T 726 D
Tdh 5, CMOS EREAFE O % FHIH A K5 VDEC
ZEL, AR — A U ARSI O A 2 —FE

Ipoly 6metal #E#E CMOS 7'r& R (2L VA RSO TN,
{E L7z, FEIEES LDO, 7 /b =t — A JIE [l SCHR
0% ADC, CLK %845, RF 25{8[EHE725  [1]T.Tokuda et al, AIP Advance 8,045018(2018)
WS D, ARIEETHHERTIE, FE
12-275

SUELMHES HETHE (2025 AR RAFvV/IR &FVS5(Y)
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DNA DERILEFEMBRHDI-ODBEADZMHFA DR
Effect of multivalent cations in solution for electrochemical detection of DNA

I KR AMME SR TL ", IUREEHEE > OM2) BRHHME ', HBEE "
Graduate School of Organic Materials Science, Yamagata Univ. !, IPGE, Yamagata Univ. %,
°Masanori Igari', Hiroyuki Furusawa'>
E-mail: hfurusaw@yz.yamagata-u.ac.jp

[IZCHIZ] FF, b FOMmHFRNICHNAFEOFEEZRM TE LN A~ —H—& L TEDOHH
DEIFF ST 5, DNA <o~ A 7 1 RNA 73 PEEMBNFET L Z ERHRE STV D
ZIE TOEME T 5 5B, EICEIESAE AW kR L b)ﬁﬂb YHITE 710
AT Tl R C S 7B R CHIE CTE 2 DRA B U —OFEBLOT=DIZ, BEEo ) Uik
FEi sy OB ERICER Lfﬁfu#ﬂwmﬁﬁf ECH L0 E MR Lo, o ZEEERIZIZAER
BIEK & R DOEERNLETH DM, 25 Lz @mEiRERE CITEMEH OB IC B
T Lo TLE S, Al KREE T EHEEPMRNATRERE E LT, 2l F4 0 OB AT
72, DNA “HH#HIEMKT DB 1 i TH 5 NaCl O 0 12 Mg AR U 7 2 U (Spermidine,
Spermine)7 & D ZAMME 2 N5 Z & D3 AIHEDE DR A TN L 7=,

[EER] THEBRE LT, HEEAIZESI AL Ao —ThHIKBREE -~ 77 R
(QCM) & T, K& 72 %Al F A4 L BRI T o0 DNA EHBIERL A 31 L 7=, feW T, BirzE
HPEE CESILFEEIT - T2, &EMFEE 24K DNA (Probe DNA)ZT I h w7 7
IETCHEE L, FAAf 72 DNA (Target DNA)ZEf &% Z & T DNA —E#EIC L 2B %
L (1A,

[(#58 - EZ] QCM TDNA O _EHHHFRABILE L= & 2 A, 2Mli0HE Mg>)iE 1 mM, 3 1flid
HE (Spd)iE 200 uM, 4 fliDHE (Spm)iZ 10 uM DIRETENENBIETE T, ZNHDRETDOT
NA FlI4AEMH S Probe DNA £ TOLELD RNV EDNMRETE TV 5, DNA HEHIHFK
ZREN AR THBIZE LT & 2 A, 200 mM NaCl ¥R CIXEBM AR Ao 7o by, 2l
F A YRR TIXBEANOBEN BT N Tz (W1B), Lk, EEH»>BELRLF
AHEITT DNA Zfeti 42 Z & ITpkish L7z,

(A) (B) 1 10
5'-AGCTTGGGAA-3' Probe DNA
3'-TCGAACCCTT-5"' Target DNA

10 mer DNA

. RE
Potentiometer (Ag 1 AGC) H, N'H
F— (c) Spermidine Hy NSNS

(@) Na*, (b) Mg?,

(d) Spermine u n* N/\/\/N\/\’N Hs

lTarget DNA (a) Na*

(b) Mg?*
Electrode M
d} 23 (d) Spm
10k
°J~_>‘ l Probe DNA l (c) Spd
' NH2 o-¢ | 34nm< 15 . . |

- - 0 10 20 30
Time / min
Each multivalenr cation [(a) 200 mM, (b) 1 mM, (c) 200 uM or, (d) 10 uM],
1 mM Tris-HCI buffer (pH8.0) at 20°C

Fig. 1 (A) Setup for electrochemical detection of DNA hybridization and (B) time courses of a potential difference
change (AE) of Probe DNA-immobilized Au-electrodes, responding to the addition of Target DNA.
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Development of rapid determination technology for glycated albumin
using integrated solution-gate FET
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1. %S

fEEHEmOEMA AR L 3R ITE VT,
G EER O —2 TH B HERIE O B2 &R
BB IZ Y ERBEE toT W5, BFERFE =
2 Y v, M 7 a— 2 &Rl & v
NRIBFRh AN F~—D—DEEPHLND
23, T 2~3 AR O MR EE % K
W32 B 77 1 v (Glycated Albumin, GA)
2. BN AR MELES 2 0E T X 2 TH Y
it~ ov v eiiAcERIN TV B[],
GA i (GAKRT V7 I V) 134 v R ) vk
D3R TE 2 B F ik o B 7 5Tl 2r &g
TH 5N, FEROHFEE TITEEE O KL
ARl O BTULHE 7 EEME X 23FE & L TR D,

ZHOLEEE2L, MEY Yy v cdEro
FERIC GA i #5HHICE 37Ty b7+ —4
LT, BRETZ— T 54F VEILTE
S 5 v ¥ 2 & (lon-Sensitive Field-Effect
Transistor, ISFET) % fH\>7= FET N4 4 & v 323
W& LT 3[2], ISFET (3. 7 — b ffgpse
HNC S 2 AER > T DBl 2 W7 — b FLif
DEMEE LTIRAZ, BLDEERDT% TR
N7V =02 ) TIARA LTEEEICHRET 2
enTES, Ao, NHELEF Y 7RI
fifl # & ISFET %8Rt 32 2 L B [RETH 5 7=
W, 1 F v 7 TOLEBERFHRECA A -2 v
77 &, Bt ISFET ZFIH L 7284 78 4 F
v HISHO RS AF S N D,

Z ZCARWgE Tk, BRI ISFET 2 e L.
GAEZ TR ICEETE 214 4 & v H DHlE)R
HERET 5, BARWICIZER{L X7z ISFET
D7 — F BEERMAIC GA £ HSA (Human Serum
Albumin) ZW i X #7214, FED 7Tu—707
ZRIL., 7u—7%57 L GA/HSA DFRERY -
BRI RESIC X > CHER I N D RILOEMEE
DEAL %, WER-7— P REIO BN E LT
W3 22 &T, GAEZTEET 5, FFlicA
REKTlx, F7 R T4 (Nb) 3197 72~ —[4]
RERL DT -7 F v, B ICE
X472 GA/HSA & O RISICHD B AL % fi#
Wr352LT, GAEZERT 5720 DiEH %15
ZCxHMNET S,

2. EREAE

¥ 9. Rl ISFET (256x256 1. 1 1D
P A R 1.42x1.42um?) D7 — bR (TayOs)
FMIC GA $7213 HSA B ZTE T L. —E R

HELEZOBERGFLE R VAN IE RS X7,
Y VIRRRER (pH 7.4) ZHIEBER E L. G
/LT Ag/AgCl % SIREME L, Nb £ 7z
X GA 77 2~—% 0 M b€ DIEE TN
L7z 7 — F HHEN Vo) DELE. FL
A VER-TEDEEDD &) T2 A4 LTHIE
L72. 65536 HDEHETITH L, OM TD Vou &
HEC T =T THRMED Veu DEALE
(AVouw) % FFAl L. BHRFKMEICHAE L7z & v
78 L OB HFEL 72,
3. ERERLER

¥ 9. GA/HSA %W & v 7=/ L ISFET +®
v RO ERL ISFET £ v H1iZ, Nb %
BALZEZA, GA/HSA #BE X ¢k v ¥
TDH Nb EEDHEMITHE ST Vou 239D L 72
(K 1), ZoZitiE, 7 — P FEEREICE T
BZNb &RV

R T 1] D S ——
N L ,:k”/’k“fw
tEzZbh, -

DTihb,F i
— M B I | P ——— e
Wt L 7= & v oS

JHE R, B2 D
win+ 2 78m—
THTICX YR
Hcxzzen
Do T, e

YHIZ., 77

AV (MV)

SUM A Vi (MV)
) ! \

10° 10" 10° 10° 10° 10°
Nbys conc. (pM)

1: GA. HSA %W X ¢ 7=/

5?07——&\\/&;{{*303 b ISFET % & U R WLBE o £ /L
7'a— 7% ? IC ISFET O Nb I D AVeu
LT FEEED

EER T, FrRE - EREOBIA D b R 7x
7u =7l on T 5. FFic, 7 — b
MEARIER I ISR S 7 & v X DM £
vy B OB ~OIFFFRBE R L AR
FE IRl s ARG O fREHc O W THE T 2,
BEE AWHIE CfEH U 72 851 ISFET (XSG HIN
BIERYE FHIEE L VRETH b D TH Y |
[R5 FEHEAIA &2, L4 FrEZEICE
CHItLE L BT E 5,

SEX#R [1] Koga, M. Clin Chim Acta 2014, 433,

96-104. [2] Sakata, T. [Perspective] ACS Omega

2019, 4, 11852—-11862. [3] Shen, Z. et al. iScience

2021, 24, 103014. [4] Apiwat, C.et al. Biosens

Bioelectron 2016, 82, 140-145.
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Development of ITO-based concave-channel TFT for measuring metabolism of in vitro fertilized embryo
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(D2) &i& & IRE FF5
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1. #8

b FRESOMRNZHRETIX, BRELIZIF 2K
GENCEHG - B L, BOIRRICEHRICE T 2 & T
IR - HEZX S, LLARRG, BUR 1 HH-0
DEFRITEL . BHEOERAEZEST 572, Kb
KL axX NPRETH D[], EBhERA BTk
ZHEIN (IR) OEBINMETH D08, BIEER &
725 TV L8 T TORDIZREZAN 72 1 Tl E &
P FEMEICRAR DS, 22T, BMOMRES
72 RO EREHE ZE VT E RN
B HAS S FHMIEE oM EAER ShvTns (2],
ZD—2IZ, W7 — NERDIFE N TR
(W7 — b FET) 2MEE ST b, W7 — b
FET 1%, 8K FEF2HNTA A - HFEAEDE
iz F v X REOBMELE L TEERETS
ZEMARETH D, FFZ, a2 F ¥ 1V RICHRE
TEHZ LT, PRI ESLS EBMROKEA 4 8
FEAEA L, ©F 0 pH BIbEIR/F v RV FLHE CHEE
BHTTRE L 72 5 [3], LU S, SFmikoF

Y RVTIE, AT ¥ R AAMTEA D HTLEW,

RO 2 ERFRRET 5 2 L PR TH - 7=,
T ZCARBFE TR, MEIEREMIZT v R LF
AHZEE U, FREICARENE 2 TR & 3 <
Fx O T N—T TR LTiRbA T T AR
Z(ITO) I 72 HVRIR T — N BRI RE N7 v
2K (BRIEH— N ITO-TFT) [4] DF v F L ZFEF .,
T ERIRIC LTEEAT v %L ITO-TFT 2% %15,
ITO DFBIAMEIC L 0 . ek DEISTATARMEEIC L D8
BT D 2 &7 S FRIC K D pH 20 o
fkReny - EEMRAIEEATREE L, ORI E
O ENHFFIND, FRICABEKTIE, EHLT v
2V ITO-TFT OAERIGIEIZ DWW THET 5,
2. EEBRAE

B LR Eoie, 7, R#EEzNMLTT+
NI YT TT7 40— X DELK 100 uwm OB
ZoXZ—= 7L, 30 wth 7 vlEL 36 wt WHEEE
OIREY (49:1, v/v) TEH LN T R 0w
v F T LERER L, RIZ, Y—ABXLW
RLA EMmE LT, "Z—=2 7%, 110 & A
Ny B YT X DRI LT, %2, 110 205
BT v RN E I N-TIEC L B L 72 (5],
F. WA A 0.14 M EH LA X0.02 M
EEe/KIEREFENARKRE L, 2222 MOT

EF=TK&EMz pH 8.5 & L TYVRIFEMTHE
. mOEER. 1M OB S VIR
Y L7, I, BANEHEETL Y —A-FL
A VEMEINC Y VIR E AT LT, wZIC, EilE
110 °CT 30 4y, 300 CT 20 yhesk4 22 LT
ITO AT v r & Ui, 1ERL7eT A A
ENTFBMBIICCRIZE L, PEEART A—H—T
T T A VP —% D CTEREE 25 L7z,

‘*/—74 S RLA R
100 nm

X1 EHTF v /L ITO-TFT O/ERLE

3. EEREER

F ¥ RIVERY DIEFIREL L T2 T T A — R
(ERE 20 pmZEAL, ENTERIBAMESEIZ LV #8152
ATOTFE R, BRI T A —XTHEN D AV,
ORISR BEED Z ENAREL o2 (K 2),
Iz, BHF v R ITO-TFT O FT v PR 2
WEHERTHIENTX T, S%IZELT ¥ IV
ITO-TFT L CIEER 21TV, & ORE=E) 2 <
ETHTETHD,

2 FEAHNERDOA T A —X (ST RS S)

BE SRR [1]JF4E 5788 2021, [REETRFRO KRB
T2 FRAEMIC] [2] Huo, P. et.al. Frontiers in Physiology
2020, 71, 1-10. [3] Sakata, T. et. al. Anal. Chem. 2013,
85(14), 6633—-6638. [4] Katayama, R.; Sakata, T. ACS Appl.
Electron.Mater. 2025, 7(5), 1862—1870. [5] Furusaki, T.
et.al. Ceram. Soc. Japan. Int. ed. 1994, 102 (2), 202-207.
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Design and development of molecularly imprinted poly(m-aminophenylboronic acid) electrode
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The Univ. of Tokyo, “Megumi Inoue, Toshiya Sakata

E-mail: sakata@biofet.t.u-tokyo.ac.jp

1. 8

AU T =V (PANI) [FEESR & T2l
THO RN OHEEILERIIITH)ZENTE
HANTALAE Y E L CERMSE B ~DIE
FIZ T AFZE N E D 50T 5, PANI 134K
OELRETTIRIEEZ A L TRV BeMSE T Tl
HEMEEZTRTED T CODIN BE R—/3 b
ELTMA D Z & T, FHEHICBENTHEE
MERTZENHLILTWND, Fx DIFSET IV
— 7 TIL ANLICAR e VAT 57 I ) 7
= =)L fE (m-amino PBA) % EM |k
ItEAS LMK LAY mamno PBA
(PANI-PBA) [RFEMIZ LV, PBA-FLEEHE A
RO & D BRI D T OFLERIR L
VT NEALFHT L2 LTS L[],
% Z CAMFSE Tld. PANI-PBA R0y FA
TV T T ERTZEICL Y AT
72< . PBA & VA — AT A A KK
FNDZ NI E IR EDE T E e lE s
2—ry Nyt EERicmT a2 L& H
BT 5, HoiLdn iR Y ~— (MIP)
IE X =% Ryt LT @RI 2 74
ZEPHBILTWAR2], & HIZ, MIP D ¥
— 7y Myl T A ERE T ORE L
OFIZHENH D Z LRSI TEBY[3]. &
PEREZ: MIP DO /ERIZ I IIEE RN EE TH
%, AiElDHEFE F T2, PANI-PBA 5O 5= i
BT HE ) ~—, EEBAI, F— 32k
DRFERIFIEEZTFE L, S OICEXRELE O
£ BB Sy 7- DR PE YR E 72 & MIP BT fiv i
PRAERIS M 2 Wt LTz, A RIOFEE TIiE, milEl
DOFERZ IS F 2 BE RS OBy - B % 1
L7 BT, S B0 RS ADZHRIZ O
THET 5,

2. EBRFL

m-amino PBA L, K—/X2 FE L T50%7 4
FUBBIRKR RS LT-F ) ~—AkC, BAH
WRAIE LTV AS Y iR T vE= T A
(APS) ZMMx CELEEZ1To7= (U 1854
o E /R ONIPIEE) , —J5, MIPBEIZIE, [FlEk
DE ) ~—IRIKICPBAIZKRT L T20% (WE &)

DXLy CThHHIEET VY v A (FLEENa)
Z Mz T, NIPE LZOMIPW TN h I —RE
M FlC Rey P2y 257 0 X0 RRIE L
Too ZOBE, ARONRT A= —%HHiT5 2
LX), EAEIXREREE CHEENR LD
PANI-PBA-NIP fi& & #i 5 . O"\PANI-PBA-MIP
JEEMmE N EHE L., £D%, pH 74D
U UEEREENR (PBS) 1 CTx&y 1 DBREZAT
VY, R EFENaE & TepH 5.30DPBSHIZ T, 2K
ML LTV a— APEEN0.] mM—EIT7R
DX OFE L, HLEENa/kKIRK O E % 2k &
B, A7V I RLE AR — (CV) H]
EMONVERLFEA B — & 245561 (EIS)
MBI L ERRHEL A LT,
3. EBRERLEER

7V a— 2 & E0EEH T, PANI-PBA-NIP
B EE A L U PANI-PBA-MIP FEEMR 11 E
FLIE Na DR EFIZHEWVIRTED ER- 2R L
7278, HF12. PANI-PBA-MIP FEEM TIL, T
e Na 1okt LTk mWEEZ R 2 &R
meTeoT (K1), ZiuE, MIP A MY
DIFETIZBWTH, ¥ —F v My icxt L
WVEIRMEZ R Z A RIB LTS, HHIE,
Z DRI R ONW T RS ES A E A
DIRT A==\ TiEmT 2 TETH D,

8 |

MIP -&NIP
6

4

(R-Ro)/Ro

2

/./*a/k/l
SLENaREE (mM)
1 MIP & NIP O FLER)ISZA 1
(Zva—2Z 0.1 mM {F1ET)
BE TR
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