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Traditional (Analog)
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X LOD : Limit of detection

Analog ELISA (enzyme linked
Immunosorbent assay)

ELISA: An example of an assay using a 96-well plate.

The yellow color indicates that the target protein is present.
The higher degree of the color, the higher concentration
of the target protein.

(https://ruo.mbl.co.jp/bio/e/support/method/elisa.html)
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Large-scale femtoliter droplet array for
digital counting of single Biomolecules

Soo Hyeon Kim, Shino Iwai, Suguru Araki, Shouichi Sakakihara, Ryota
lino and Hiroyuki Noji,

Lab Chip, 2012, 12, 4986—-4991
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Digital ELISA

Formation of single

SiMoA (Digital) immunocomplexes
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OCP: Open circuit potential /A& T, ER SN TR WEBRAFTFDOEAL

\W(/ Primary
annbody
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‘ hCG
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I1°
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ocp ';/\k\ 2" antibody
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OCP detection of hCG

Pt/ HFEoCcPEHWI=-hCcGDA L/ TvtA

Excellent electrocatalytic of hydrazine

® The detection of hCG was
successful.
® The potential was shifted

negatively with increasing
of hCG concentration.

G,

| N, + 4H* The different amounts of PtNPs on electrode surface affected
to the catalytic activities towards the oxidation of hydrazine
that result in the change of OCP signal.

OCP (V)

0.2

0.1 r

-0.1 -

-0.2

——0 ng/mL

1 ng/mL
5 ng/mL
10 ng/mL

50

100
Measurement time (s)

150

200




Analytical performance

Calibration curve

006 L ¥Y=-0.0078x +0.0142
o @ Linearity
0.5to 10 ng/mL
® LoD
0.28 ng/mL

0.0 2.0 4.0 6.0 8.0 10.0
[hCG] ng/mL

® The obtained LoD is low enough to screen hCG concentration in clinical
diagnostic applications.
® Our proposed PtNPs based method shows simpler electrochemical

detection procedure than those obtained from AuNPs based method
with an acceptable sensitivity and reproducibility.
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Open circuit pOtenUal (OCP) Advantages of this OCP biosensor
' imple , High speed , Low
biosensor development Simple, High speed , Low cost

Miniaturization possible
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To address each position

Valves array will be integrated by Data Line — Channel
(Source Line) 4 FDE/ " Jptopper
W =20um r
I
— N
' B’
I -
t ' :
cavi y\~~ | peTe| I 40um 250um
! "
| -
| B’
|
' TFT: W/L = 20um/40um
TFT Active matrix array L | L/
Image from https://www.j- PZT Piezo S((:(aal‘::;nﬁrtler;e 250um l_
display.com/news/2014/20140327.html i |
electric = S o o [

actuator A



7348 [uC/cm?]

) -1000 0 1000

EEpzT 7 A+ XEIH

450°CIE;BPZTRIR T O R DHER

Mercury Lamp HRTEM image
(UV light: 185 & 254 nm) :

e e
& 5 e

PZT gel
Substrate

| 7€3k(E700°C
BERTODERFEEL
SRYUFTHIT>EBEHIEMNRIREIC

UV/O, system’s stage

PVERTR

Diffractidn pattern ##E‘F

> =ZEYTUTILEYIRFEEF

UVv/0,%L

UV/0,3Y

BH[kV/cm]
K& PZT (450 °C)

Sensors and Actuators A: Physical 267, 287-292, 2017



VERR L 7= F v 7 & Z Dl iEEE

I7E =

=5768

24x24



Yap

QU

Bt za=RBWbZ & T, BBENRZF2TF Y 7WNICEBILT B2 &
NTE GELGNRAFTE VY «  RAFTNRNA X AEEHTE 3

BROETIER L 1-BL WITFT 2 ERBL L 7= Y —Tld, 1BIg4
L C20ff8 O KIGE 2@ A EEIC, gL HAAEHLE T, 103
E—RE0I8F A I REISHIZE CHEHBIEEIC,

OCPL BRItV —T LA HBWSZ & T, Digital sHAID A RER
1Fvy 7Y —AHEE T 3R[EEN TR I NI,

[EBMRIPZTZ 450°CTUAT TBARD BIERT 5 7 01 Xz FHFE
L. 77747 b)Yy ZRTFT7 LA %2R LTz, 2L,
HmeEsMiEry b7 —7rdho—Migx., NEBRZHREL
CTRNA-Seqf#MTRIBE 7 T /N A X &= BB,



	既定のセクション
	スライド 1: 酸化物デバイスを用いた 病原体センサや細胞機能解析
	スライド 2
	スライド 3: 酸化物電子デバイス
	スライド 4: 酸化物を用いる利点
	スライド 5: 有機金属酸化物を用いた能動的デバイス開発
	スライド 6: センサーにトランジスタを組み込んで高感度化
	スライド 7: 従来の高感度検出法
	スライド 8: 本FETが高感度な理由
	スライド 9: 新規酸化物TFTによる大腸菌の測定例
	スライド 10: FET だけでは　微量検出に時間がかかる
	スライド 11: 令和2～４年度 A-STEP 育成研究
	スライド 12
	スライド 13: RNA Isothermal Co-assisted and Coupled Amplification (RICCA)
	スライド 14: RICCAによる新型コロナウイルスの検出
	スライド 15
	スライド 16: 将来構想
	スライド 17: 抗原検査をさらに高感度化する試み
	スライド 18: Digital 計測技術の台頭
	スライド 19
	スライド 20
	スライド 21
	スライド 22
	スライド 23
	スライド 24
	スライド 25: To address each position
	スライド 26: 低温PZTプロセス開発
	スライド 27: 作成したチップとその制御装置
	スライド 28: まとめ


