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Realization of multi-modal ion image sensor to clarify interaction of
neurotransmitters

Sawada, Kazuaki

34,300,000

2msec

in situ

We have developed a bio-imaging sensor that can acquire more than four kinds

of neurotransmitters, ions, and gases with a spatial resolution of less than 5 microns and a
temporal resolution of 2 msec. Since conventional microscopes acquire only a single type of
information as optical information, it is difficult to understand events that occur in real space
because of the interaction of physical and chemical phenomena. By utilizing this sensor, it is
possible to visualize the release phenomena of other neurotransmitters that occur simultaneously
with the release of a certain ion, while maintaining microscopic positional and temporal
information, and thereby elucidate the correlation and expression mechanisms of phenomena that could
not be understood before.



X C—19. F—19—1, Z2—19 (58)

1. WFZEBRME S PO &

SFFAEIZ LD LT AR Y N U — 7 TIHEEFE O WE DN BER L TE B0 EL
LTWAEEZLNTWS, 2TV FFRTBWT, VFFRZERIZTNE I U 8O
BAGEME 2 L=, B 07 ) THIKIZ) S ATP 2 S A ARG EO I & HIE BT
PR TNWDEZENTRENTWD. F£72 Ha02 X NO2 [ TAMIE AL PN R HIIE O BE I B 5 L
TWhHEShbITWa., hoBRBEZIZBNTH 1 27 F0OYE - (LFRETA =X L %A
TEDZ L1300 BEMEOLEWE N HEEA L, FE2NRIL TWAHZ LITHEPETHS.

L LR S, Hodicdh 5 h A T RBEMEEL, MINMEENC I 1T 2 EEFEE O WL F & %2 [
RRCHI B 2D Z M TE R0, /- T, 27 1u P A X CHEEFEOSEWE % RIFFZ /1L T
DA A—VEUVIRHNITED A D =X LNAHUE TE 5O T RWnhEE X, v F 7R
OMIBRIE B OIEENZAE S WA DO FE O R - WIS % g b LB T 28 BN E & &
2 DHICE ST,

2. MIEOHB

LS SN DICFEWE (F RV LA Fy, B TAAFY) OE—FEEDOLDA A —
DU T TR, FOMDILEBG (T A, MR REDE) OFERPFRFFICE TE 5~ 1LT T
— BNAF A A=Y EERTAE. R E NS 2L TA A & RIRFICRET
DO FBIR %, AR 2B S W & RefEE A > 7o £ £ v b9 5 2 & T, ZiLE CTHME
TERDPO T FROMEECRELA I = X LOMHANTE 5. “Fl—RZNIHEIZA T 5 2 DL
FORLDFBGEEL” L LTEDLX, WEOEZMAT LI A=V &2 5H
THZEEEWRE LT,
ZOBRMNERTEIUL, B A A ALFEREDIMEH L CE R REE AN THEIE T
7o T2 DA A2 T v RV O FEECMIRARED G OB OB NHIFF CE 5. RIBERITZ
IWETHRERENRB LTIA A OFEBEZ UL TE DA F A A= U2 tic#1,
NA G B, MEMS & o 3-8k & LST #ff & o Bk femt A 1c L v 34 B4,

3. WFgED HikE
INZENDOILEWEDOMEZ A A= 7T 57280, FEFICA A (Na', Ca¥) HmHFET,
ATP <> GABA 72 & DR IEME Z RN T 5% 1, BHMRFEOHT A RN THHE 7527 LA kI
RHZA AT 1 Ok o 2T T 5. BRIk 2 REBYSIRZ TERATRE 7R, B iRk
EAFHTH Y, B OBARHEE InV OBMBRET LA 2 ARK7 a7 N THEBLL, 20 kI
A AV RBIGHE, VAR SR G & BN TH AT &2 DT L AR 5 2 & THEBLZ B
L7,
ATP, GABA ACh

&iEMSR
it AR Ry kD—")
AF/TATEZEYSITD i yhI— _
(AChE, ATPase, GABAoxidase) / AREEMERTER
ATP, GABA, ACh,
-Glutamate, Na*, K*

A AT
5umE w F
2P DRSS A

K1 |\ BEEEBEITALTE—Z LY

oL w TR

4. WFIERECR

(1) BT VA OEMEREl

B FEH 256 X256, F/NEIFEE YT 5 pm | EARHEEE 1 oV LT OBARM T LA & BEEIC
PIEER TR o T2, T2, ARIER, BRK h=27 2 (BF) ICBWTHA L7222 (0.35 mm
=)L) TEHETEXHEMBEL YF 5 um & LTRIELTZ, & b ~OFRAARITITE O RS
RO DGACE BRI EZRD DA R ESKTH D, SRR BRI T D 2 DICEB RO
BEE— REHBHEHT L, BENICE, #otr v 77— LE— RERIT, 1=y
NN EEGT AT DN EDT—X B - AR LE—REYOVEZ 27T X7 7 F v &
L7z, ZZ2°C, WAC (Accumulation) E— RIXRMENEIC X 2 @FEERH, @HS (High Speed)
F— NIZEBEIMEZ T VE#EE . @CDS (Correlated Double Sampling) &— NiXRAFEE)
ER OB —EY > 7V v 7 L D RS - (RHES 2 B E LI2E— R Th D, RMELEZT
v T HK 21T, HEL-LELTO0.5 mVELE, B RY 7 MIEFEIZ 0.1 nV/min AT
R LT,



Sensing area
(1.12 mmx1.44 mm)

I

X2 A7vrvxzZ bCRIELEEREBE YT o7

2) ~NFAF A A=V T DOFED

ZIVET, KFEA A2 HY) O5A % IR BIEE e/ pH A A — U Y RIZHH{E PVC %
AWz Vo AEKy) BUSEE A 7 Vo METHET 2 Z L2k, Mjsto i+ BLOK+
DARA=T TR LTS, LIDLERD, A7 Y=y METIEE 10 um fEIR~DEL
DRRTH 2D Z L PVC ARSI EN EREATEZ R 2 EORMEE 2 T\ 5, —F, AER
BWEMEZET DN INH T AZRBIGEMELE L2 K+ 4 A= o0 Be S, BUSED R
H—= 72T T2 CMOS et X L DWMEMENRENTE T, £/, 74 NI VT T 7 4%
WA ALY A MKy BISIEORGT D SN CTE 72, £ Z TARIFSETIE, pH 4 A—V &
FICH VDAL FUIGEE LTI VT ARG ) g AA F U RISESCR T VA LA Y o
EAFVRICIRZFER T 5D 2 & TK+ & Ht 2RISR ATEER SR~ L TFA A A=V
Y ONERLE WG A T A A7 EOAERHBRE W et U ORESEIEE B 2o 7,

K 3IWZpH B RV ARNEREL 74 N YT T 7 ¢ ZHWTARE — U ERLL 72 fE
BAERT, 16 um OIEFFIZL YA &KL, TRUNERETETWVWDL I EPHERTE S,
NED, 32um By FTONRY =2 DOFERMITKE LTz, K412, KA A IS ORSE ReE & =
DEFEOLNT- KA LT LB ERT, KFBEAFT L K AT PN TE A L 2FHIETE
7

pHEUGER KRG

S A RYVITTADOFIECLY KA ARSI A KE L L 7 e AT LT,

200

pHRRICED
150 : [
K-RELER
g"’” S8mVidec ...t
Sm ............ plIRSER
O 3.8mV/dee oo
0 Bhiiiiiaeicnencaaressfeccsrnsnancaccacarenis ' RED :
K+ RS EP
% T RIS HERER RENTH
10’ 10° 10

K~ concentration [M]

K4 ~NVFAFToAA=TBUVPIZEBWCKESA L ED VDAL F B TET=

I, BELE~ LV TF A ARA—T2 Y RIZ, S URABRATA R ZHE L, WBEO R
FIEINC L b 725, S A A U Bb 2 BUS LR R a2t , AFEBRTIT, NMDA fiKic kv~
T AR N ORGP > NMDA B 7L 2 2 RS RARHERINAICHIR S D Z Lick v K+



AN 2 Z e TPRENT, £o. TORISIIS CTRIV T F ATE I V2 I UiRR
BHEND, ZOZVE I UL B PRIFICRINSND EEZA LN TEY | B RENED T
Do LTeDioTK+ BISH TIEBA EF$ 2 & PRSI, pH BUSEH TIXEMMIT 52 &

DRI,
(a) KL

25 mV
‘ | K* HIGH
5 K* LOW
-5 mV

100sec Ssc sec 300scc

(b) pHREGEED

0 mV

' H* HIGH

K* LOW
-50 mV

100sec 115sec 125sec 135sec 155sec 300sec

Output Voltage [mV]

20

15

KHRERED

10+

o

o ]

5 pHEIEED

-10|

ai = NMDAET

N w m m aw sw ew
Time [s]

K5 KAAy, KFEAFT U~ NATF T IDNA A=%D T ETUE L4,

~ 7 AYEEGIZ NMDA FICR 20 T L7ZBE D X A LT 7 A BRULEROINE D L 0 1R

LT LT HDITRULSTE = ENEME L Z T TR L & t/#@ u®ﬁHMﬁm
R LTz, K+ BUSEIZIEE 35 &, NMDA il K+ IZBRIGE L TV AR ERS L TV Dk
%%%iélkﬁ@%koikwﬁ@m%@ﬁﬁﬁk%Nékﬁmﬁm?@%éﬁ\%ﬁK%
MRE L TOWAETFAIRZ AN TE T, 2L, NMDA [ FENSE T LA D

G RUSES CHBRICE L L Z L dbnnd, £,

BAECIZIER T2 &, K+ ST

FIPLIL 2> D BN EH UK 20mV FREZ L L7z, —JF. pH BUSH CIIBMNAHRAIKTFL, &
LRI KT 16mV BETh o7, FA LT T ARALEREIC, FNFNDA F o DBNEL I Z

HIENTEILLEFRD,

(3) VINFHA, AT A A=V FOBUE

@%!iﬁ,ﬂ:\&é%@ﬁ%@ BV TAERZ XN F =2 BT HOICHERY T TH L. £z,
figan- ORI o 1 DARBEFIR AR, VR MMRBICROND ERFETH L. —T5, KFEAA
YHH) b ELAEBORIE L L CHER STV, AR L UYREAER L ORRIZONT
FHLMICEN TR, A E IR REMAR 35 1 2 AIIaS DA 7R (D0) 35 &L U pH D2
BRI TAEA LA A=V 7 TEUT, MITEEOMECRTRE DS L, TR D%
ICHBKCTE 2 LE2 NS, AENIKHEA 2 SR (D0) ZRIFFZAA—T 7 TED

Sn02 % DO ISR L L=k o B2 EHE L1,

aussieagsunrefi=alss i =«

1 TR LR L B

T RERBRLAERERE L 1 R R L
::IIIIII mAEN Dor"ir% |
e (sn0 %) 1.448 |

peesgcssEenges@e= E

lllllll.lllllllll -31.444—

ssississjissinniy ~ (SigN ) =
¥ s 2 R 22 L 4 1. X % R B

T AR AR me) B 1.440 |

‘T AN AR LD ERAEEAENE
---u..--l--Il-ln-la-n«

YRR R R ERAR R LA B ' 1436

-.l.IlIllllltnI-lb;:-.
-I.--ﬂlu---luunkalnws

1.452

- 1.781
n
Sn0, 1 1.777
1.8 mV/ppm
8<
= S W
I// =
Si;N, 1 1.769
0.8 mV/ppm
- 1.765
4 6 8
DO [ppm]

X6 EHLE BEBE. KBS L~V TA A=Y

M 6IcART Y=y N TRIELEFIESR (D0) KFEA Ay () vV TFE—F VA A=k
YOF v 7THEREERERME A RS, BITRT X 91T, DO BHES & pH M 2 2 BICBUET 5 2
EMTET, t_wﬁf@f@ﬁ%il&Wmm&%ﬂ%D@ CEEEBLTE | pH FHARG T

IXHFRE Y @ 50mV/pH DIREXHLH Z L Tx T,



11 11 0 9

Toshihiko Noda, Sylvia Mei Lin Loo, Yoshiko Noda, Daisuke Akai, Takeshi Hizawa, Yong-Joon Choi, 22, No.17

Kazuhiro Takahashi and Kazuaki Sawada

A Multimodal Sensing Device for Simultaneous Measurement of Dissolved Oxygen and Hydrogen lons 2022

by Monolithic Integration of FET-Based Sensors

Sensors 6669
DOl

10.3390/522176669

Hideo Doi , Tomoko Horio , Yong-Joon Choi , Kazuhiro Takahashi , Toshihiko Noda and Kazuaki Vol.22, Issuel

Sawada

CMOS-Based Redox-Type Label-Free ATP Image Sensor for In Vitro Sensitive Imaging of 2021

Extracellular ATP

Sensors 75-75
DOl

10.3390/s221010075

Hideo Doi, Bijay Parajuli, Tomoko Horio, Eiji Shigetomi, Youichi Shinozaki, Toshihiko Noda, 1335

Kazuhiro Takahashi, Toshiaki Hattori, Schuichi Koizumi, and Kazuaki Sawada

Development of a label-free ATP image sensor for analyzing spatiotemporal patterns of ATP 2021

release from biological tissues

Sensors and Actuators: B. Chemical 1-8
DOl

10.1016/j .snb.2021.129686

You-Na Lee, Takeshi Araki, Yasuyuki Kimura, Fumihiro Dasai, Tatsuya lwata, Kazuhiro Takahashi 13, Issue2

and Kazuaki Sawada

High-Density 2-p m-Pitch pH Image Sensor With High-Speed Operation up to 1933 fps 2019

IEEE Transactions on Biomedical Circuits and Systems 352-363

DOl
10.1109/TBCAS.2019.2895069




Toshiaki Hattori, Fumihiro Dasai, Hikaru Sato, Ryo Kato and Kazuaki Sawada 19, No.7
CCD Multi-lon Image Sensor with Four 128 x 128 Pixels Array 2019
Sensors 1582
DOl
10.3390/s19071582
Yoshimi Tatsuya, Okuno Alato, Sato Daisuke, Takikawa Osamu, Hattori Toshiaki, Sawada Kazuaki 68,No.10
Development of Flow-based lon Image Sensor with Multi Flow Paths and Its Application to ELISA 2019
BUNSEKI KAGAKU 783-791
DOl
10.2116/bunsekikagaku.68.783
Hiroshi Horiuchi,Masakazu Agetsuma,Junko Ishida,Yusuke Nakamura,Dennis Lawrence Cheung,Shin 11,No.712
Nanasaki, Yasuyuki Kimura,Tatsuya lwata,Kazuhiro Takahashi,Kazuaki Sawada & Junichi Nabekura
CMOS-based bio-image sensor spatially resolvesneural activity-dependent proton dynamics in the 2020
living brain
Nature Communications 1-9
DOl
10.1038/s41467-020-14571-y
Matsuba.S, Kato.R, Okumura.K, Sawada.K, Hattori.T 34
Extracellular Bio-imaging of Acetylcholine-stimulated PC12 Cells Using a Calcium and Potassium 2018
Multi-ion Image Sensor
Analytical Sciences 553-558

Dol
10.2116/analsci.17P552




Kazuaki Sawada and Toshiaki Hattori 57, No.10

lon image sensors and their application for visualization of neural activity 2018

Japanese Journal of Applied Physics 1002A2-1-11
DOl

10.7567/JJAP.57.1002A2

Tatsuya lwata, Sinya Mizutani, Koichi Okumura, Yuki Okumura, Kazuhiro Takahashi, and Kazuaki 30, No.10

Sawada

H202Detection by Redox-based Potentiometric Sensors under Biological Environments 2018

Sensors and Materials 2359-2367
DOl

10.18494/SAM.2018.1947

You-Na Lee, Takeshi Araki, Yasuaki Kimura, Fumihiro Dasai, Tatsuya lwata, Kazuhiro Takahashi 13, Issue2

and Kazuaki Sawada

High-Density 2-p m-Pitch pH Image Sensor With High-Speed Operation up to 1933 fps 2019

IEEE Transactions on Biomedical Circuits and Systems 352-363

DOl
10.1109/TBCAS.2019.2895069

73 6 24

in-vivo

70

2023




1rOx

70

2023

PvC

K+

70

2023

, Bijay Parajuli,

70

2023

MOS

70

2023




CMOS

100

2023

Bijay Parajuli

PvC K+

39

2022

CMOS

39

2022

pH

39

2022




in-vivo

39

2022

39

2022

IrOx

39

2022

, Parajuli Bijay,

PvC

2022 83

2022




in vivo

2022 83
2022
82
2022
pH
4 E
2022
4 E

2022




Mizuki Odaira, Yukihiro Tatsumi, Kensuke Murakami, Ken Ogasahara, Satoshi Shimizu, Yong Joon Choi, Kazuhiro Takahashi,
Toshihiko Noda, and Kazuaki Sawada

Fabrication of Multimodal Image Sensor Capable of Simultaneous Measurement of Pressure and pH

IEEE SENSORS 2022

2022

Hideo Doi, Tomoko Horio, Bijay Parajuli, Eiji Shigetomi, Youichi Shinozaki, Yong-Joon Choi, Toshiaki Hattori, Kazuhiro
Takahashi, Toshihiko Noda, Schuichi Koizumi, Kazuaki Sawada

Development of PVC membrane-based label-free K+ image sensor and imaging extracellular K+ dynamics in brain tissue

IEEE SENSORS 2022

2022

Mai Madokoro, Hiroshi Horiuchi, Tomoko Kobayashi, Tomoko Horio, Yasuyuki Kimura, Hideo Doi, Yong-Joon Choi, Kazuhiro
Takahashi, Toshihiko Noda, Junichi Nabekura, Kazuaki Sawada

In-Vivo pH Imaging System for Hydrogen lon Dynamics Observation in the Brain of a Freely-Moving Mouse

2022 1EEE Biomedical Circuits and Systems Conference (BioCAS)

2022

Jumpei Otsuka, Hideo Doi, Hayato Muraguchi, Tomoko Horio, Yong-Joon Choi, Kazuhiro Takahashi, Toshihiko Noda, and Kazuaki
Sawada

Fabrication of a Multi-Chemical Image Sensor for Simultaneous Visualization of Multiple Chemicals

ThelOth Asia-Pacific Conference of Transducers and Micro-Nano Technology 2022(APCOT 2022)

2022




Mizuki Oodaira, Yukihiro Tatsumi, Kensuke Murakami, Ken Ogasahara, Satoshi Shimizu Yong Joon Choi, Kazuhiro Takahashi,
Toshihiko Noda, and Kazuaki Sawada

Evaluation and proposal of shear force image sensor with forming microstructure on CMOS sensor array

ThelOth Asia-Pacific Conference of Transducers and Micro-Nano Technology 2022(APCOT 2022)

2022

Moe Kato, Hideo Doi, Tomoko Horio, Yong-Joon Choi, Kazuhiro Takahashi, Toshiaki Hattori, Toshihiko Noda, Kazuaki Sawada

Fabrication of a Multi-ion Image Sensor for Simultaneous Visualization of Hydrogen lon and Potassium lon Distribution

ThelOth Asia-Pacific Conference of Transducers and Micro-Nano Technology 2022(APCOT 2022)

2022

Kotaro Sakamoto, Mai Madokoro, Hiroshi Horiuchi, Junko Ishida, Tomoko Horio, Yasuyuki Kimura,Takeshi Hizawa, Yong-Joon Choi,
Kazuhiro Takahashi, Toshihiko Noda, Junichi Nabekura, and Kazuaki Sawada

NEEDLE-TYPE 5-p M PIXEL PITCH Ph-IMAGE SENSOR AND IMAGING OF PROTON EMISSIONS IN THE CEREBRAL CORTEX

The 21st International Conference on SOLID-STATE SENSORS,ACTUATORS and MICROSYSTEMS (TRANSDUCERS 2021)

2021

Hayato Muraguchi, Hideo Doi, Tomoko Horio, Bijay Parajuli, Eiji Shigetomi, Youichi Shinozaki, Yong-Joon Choi, Kazuhiro
Takahashi, Toshiaki Hattori, Toshihiko Noda, Schuichi Koizumi, and Kazuaki Sawada

A MULTI-CHEMICAL IMAGE SENSOR FOR SIMULTANEOUS VISUALIZATION OF LACTATE AND Ph DISTRIBUTION AND ITS APPLICATION FOR EXTRAC
ELLULAR

The 21st International Conference on SOLID-STATE SENSORS,ACTUATORS and MICROSYSTEMS (TRANSDUCERS 2021)

2021




Chinatsu Kawakami, Shirlyn Eng Shu Ying, Tomoko Horio, Hideo Doi, Yong-Joon Choi, Kazuhiro Takahashi, Toshihiko Noda, and
Kazuaki Sawada

MULTIMODAL NEUROTRANSMITTER IMAGE SENSOR WITH LATERAL ION DIFFUSION SUPPRESSOR

The 21st International Conference on SOLID-STATE SENSORS,ACTUATORS and MICROSYSTEMS (TRANSDUCERS 2021)

2021

Hideo Doi, Tomoko Horio, Young-Joon Choi, Kazuhiro Takahashi, Toshihiko Noda, and Kazuaki Sawada

REDOX-TYPE LABEL-FREE ATP IMAGE SENSOR FOR HIGHLY SENSITIVE IN VITRO IMAGING OF EXTRACELLULAR ATP

The 21st International Conference on SOLID-STATE SENSORS,ACTUATORS and MICROSYSTEMS (TRANSDUCERS 2021)

2021

2021

2021




2021 82

2021

2021 82

2021

in vitro

ATP

38

2021

pH

38

2021




38

2021

Kazuaki Sawada

Bio-Chemical Imager for Single Cell Analysis

I1SPlasma2021/1C-PLANTS2021

2021
2020 81
2020
CMOS
2020 81

2020




Sylvia Loo Mei Lin

Youna Lee

pH

37

2020

Lee You-Na

pH

37

2020

2Tr 256x 32 pH

37

2020

, Bijay Parajuli,

Ca2+

37

2020




2020

2 BC MM

2020

ABiS

2021

CMOS

2021

, Loo Sylvia Mei Lin,

Sn02

2021 68

2021




PvC Ca2+ Ca2+

2021 68

2021

40

2021

Hideo Doi, Tomoko Horio, Eiji Shigetomi, Youichi Shinozaki, You-Na Lee, Tatsuya Yoshimi, Tatsuya lwata, Toshihiko Noda,
Kazuhiro Takahashi, Toshiaki Hattori, Schuichi Koizumi and Kazuaki Sawada

LABEL-FREE REAL-TIME IMAGING OF EXTRACELLULAR LACTATEFROM A HIPPOCAMPAL SLICE BASED ON CHARGE-TRANSFER-TYPEPOTENTIOMETRIC
REDOX SENSOR ARRAYS

The 20th International Conference on Solid-State Sensors, Actuators and Microsystems (TRANSDUCERS 2019)

2019

Chinatsu Kawakami, You-Na Lee, Hideo Doi, Tomoko Horio, Yasuyuki Kimura, Eiji Shigetomi,Youichi Shinozaki, Toshihiko Noda,
Tatsuya lwata, Kazuhiro Takahashi, Schuichi Koizumi , Kazuaki Sawada

HYDROGEN ION MICROSCOPE USING 2 p M PITCH PH IMAGE SENSOR FORANALYSIS OF MOUSE HIPPOCAMPAL SLICE

The 20th International Conference on Solid-State Sensors, Actuators and Microsystems (TRANSDUCERS 2019)

2019




Yuta Ogaeri, Chinatsu Kawakami, Takeshi Hizawa, Eiji Shigetomi, Youichi Shinozaki,Tatsuya lwata, Toshihiko Noda, Kazuhiro
Takahashi, Schuichi Koizumi and Kazuaki Sawada

HYDROGEN ION IMAGE SENSOR WITH BARREL ARRAY DIFFUSION SUPPRESSORAND HIPPOCAMPAL SLICE IMAGING

The 20th International Conference on Solid-State Sensors, Actuators and Microsystems (TRANSDUCERS 2019)

2019

Yoshitaka Arimi, Sakamoto Kotaro, You-NA Lee, Yasuyuki Kimura, Toshiki Wakamori, Hiroo Yamamoto, Tatsuya lwata, Toshihiko
Noda, Kazuhiro Takahashi, Seiichiro Mizuno and Kazuaki Sawada

SUB 0.01pH RESOLUTION EXTENDED GATE TYPE pH IMAGE SENSOR WITH CHARGE ACCUMULATION FUNCTION

The 20th International Conference on Solid-State Sensors, Actuators and Microsystems (TRANSDUCERS 2019)

2019

You-Na Lee , Kanata Tanaka, Kensuke Murakami, Ken Ogasahara, Satoshi Shimizu,Yasuyuki Kimura,Tomoko Horio,Takeshi
Hizawa,Tatsuya lwata,Kazuhiro Takahashi and Kazuaki Sawada

SUPER SPATIAL RESOLUTION PRESSURE IMAGE SENSOR BASED ON A BONDINGTECHNIQUE OF PVDF FILM ON TWO MICROMETER PITCH
CMOSPOTENTIOMETRIC SENSOR ARRAY

The 20th International Conference on Solid-State Sensors, Actuators and Microsystems (TRANSDUCERS 2019)

2019

You-Na Lee , Yasuyuki Kimura, Yusuke Nakamura, Toshihiko Noda, Kazuhiro Takahashi and Kazuaki Sawada

Insertable 256x 256 ion image sensor for spatiotemporal pH recording

Biomedical Circuits and Systems Conference (BioCAS2019)

2019




Hideo Doi , Tomoko Horio, Eiji Shigetomi, Bijay Parajuli, Youichi Shinozaki, Toshihiko Noda, Kazuhiro Takahashi, Toshiaki
Hattri, Schuichi Koizum, Kazuaki Sawada

Label-free real-time imaging of extracellular Ca2+ uptake in the hippocampal slice using Ca-PVC membrane based on charge-
transfer-type potentiometric sensor arrays

IEEE SENSORS 2019

2019

pH

80

2019

pH FET

80

2019

MEMS

80

2019




Bijay Parajuli

PvC

Ca2+

80

2019

’ , , Lee You-Na,

36

2019

20 m

36

2019

CMOS

2020




67

2020

Lee You-Na

67

2020

Kazuaki Sawada

Smart Bio Image Sensor Devices and its applications

The 13th Annual IEEE International Conference on Nano/Micro Engineered and Molecular Systems(NEMS2018)

2018

You-Na Lee, Takeshi Araki, Yasuyuki Kimura, Tatsuya lwata, Kazuhiro Takahashi and Kazuaki Sawada

Two-micrometer-pitch pH image sensor for High-density and High-Frame-Rate mapping

The 13th Annual IEEE International Conference on Nano/Micro Engineered and Molecular Systems(NEMS2018)

2018




You-Na Lee, Takeshi Araki, Yasuyuki Kimura, Tatsuya lwata, Kazuhiro Takahashi and Kazuaki Sawada

An Evaluation Method for Electrochemical Imaging of High-density lon-image Sensor

Asia-Pacific Conference of Transducers and Micro-Nano Technology APCOT 2018)

2018

Y.Okumura, T.lwata, K.Okumura, H.Shiguma, T.Horio, H.Doi, K.Takahashi, K.Sawada

H202 and Glutamate Imaging with Improved Sensitivity Based on Charge-Transfer-Type Potentiometric Redox Sensor Arrays

17th International Meeting on Chemical Sensors (IMCS2018)

2018

Hideo Doi, Tomoko Horio, Tatsuya lwata, Koichi Okumura, Kazuhiro Takahashi, Toshiaki Hattori and Kazuaki Sawada

Study on Deposition Condition of PIC Membrane for Enzyme-Type Label-Free ATP Image Sensors and Extracellular Imaging of
Hippocampal Slice

Asia-Pacific Conference of Transducers and Micro-Nano Technology  APCOT 2018)

2018

H202

30

2018




MEMS

35

2018

H202

66

2018

66

2018

Kazuaki Sawada

lon Sensor Array for Electronic-Biological Matter Interface

2018 Internatinal Conference on Solid State Devices and Materials (SSDM2018)

2018




2022

2022

2022-157309

2022

MEMS
http://int.ee.tut.ac. jp/bio/







