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An Electrochemical Detector
Using Prussian Blue Electrodeposited Indium Tin Oxide Electrode

FLHE S XF -EHF - AHT
(In-Je Yi- Ju-Ho Kim + C. J. Kang * Yong-Sang Kim)

Abstract - We fabricated an electrochemical detector (ECD) to catalyze redox reaction efficiently by
electrodepositing Prussian blue (PB) on the indium tin oxide (ITO) electrode. Capillary electrophoresis
(CE) and amperometric method were used. We investigated the PB surface properties by topography
from atomic force microscopy (AFM). Also PB film thickness calibration with respect to deposition
time and voltage was used to get better PB surface. The PB thin film of dense and smooth surface
could catalyze redox reaction efficiently. Comparing with CE-ECD microchip using bare-ITO electrode,
proposed CE-ECD microchip using PB deposited electrode has shown better sensitivity by determining
the detected peak current from the electropherograms while the concentration of tested analytes was
maintained the same. It is verified that detection limit can be lowered for 0.01 mM of dopamine and

catechol respectively.

Key Words : Prussian Blue, ITO, Biosensor, =579 7}&&

.M =2

2d 3¢ A FA A2dE ©]-8F biosensorell
A A7 B2 dF 25 s AYyHE g} oA F
A ANzde d3L/FdE, Avlg, A5 st FHE
7Exe A e 23t H B Axde HLHYTD (1] 71E9 7
A M2 #E: whde BeE whyo] Ry AL
3R, A7EEH HEA Y g B0l A Tojum
et ArjEEtH Hee BEI 2 £2%3) s8] 9
ol Fu8/938 2AS Arlg% A&7 Ajrsicr [2L
71¥&¢] chromatography$t Bl g 33, ZAY H79F5S
o] &g W [3]2 AV|gEd 23 Eg Alaye AF3l)
BAZ QR HE EF FE BA € £ A%E o)Ho) ¢
oo ddtd ez Mg AE7)d AHEHE A8 2 %
T g Fo] AHEHYd [4]. 2y o#E 2B 717
ol Hl®:, FAHo] A9 AbE F polishingg sNHF &
e ddE Jizn B dFolA A% sensore indium
tin oxide (ITO) AZFo] A7)1Zwja-28 3= Prussian blue
(PBYE A&t ulgo] A FAHo| Adsin & =

t mAAR, BAEE  HAOAR wE TN miRe
E-mail : backstr@mju.ackr

* BAER  BHaXE TETEHN ELRE

*»* IF & B WaKe yEEH ghie B
* F & B Bax® EETEN 3 - 1
BZHF 20064 7H 26H
BT T 20054 8H 30H

Prussian blueZt M %t8 indium tin oxide M3 2 0|28 XMy 58ty H&7|

& AdHAUt 2, AAANAFE AlSsle odd PB A
Ak Agtel] st PB B9 54¢& v, #4335
ITO%HS AMg® A=3 vmste PBE A ITO AFe
MAd =g #Fsd HEE ) A FAHEH
B AFAZEAY dFQ =90H s S ALyt
ERRE B AN 9 AAL] =H2AR UMD @
FEAEE 37 WE, 7150l FHIHE B3 gFo] Ags}
| 2% S0&wol A71A 91 A=A HY Abne 3z
go] AAHA Zatxn AN} Gast B WA #L ¥

A A A, g7l yehte FAREF A7IA d.

N

Fdol 9% nPFNF FRAA ANFY A= 42 A
7H AT B B8-S DA el Yoo FHHUA

A2 d7FE 438 FaA7A "ok o) F EEe
FAFo2N Agd drigety HEr7e el 89
NE 7Hed g AAEAT

=
[

2.

e

2.1 microchipe| A=33

s 31
%1'1‘5

a9 1ol PB7F A&E ITO o] &% A7EeA A
£719 A3 f8 71899 333 N2de Yehigey
a9 28 A&7 AR F3L Jeha o A&7} Abe
83 AFL ITO +3 719 %9 RF. magnetron
sputteringS A}-8-3te] FZAZT ITO %9 FA%E 340 nm
°|1, 10 SYsquares) BAEFE 7HAh ITO AFE A%
7] 913t PR sSEFP L 83 FeCWHCl FHL AL ol &

= O
=



B|ERFRGE 54CH 108 20055 108

ato] Aztatdch AA3EA HE A" A
pm Hol), 71& A (50 pm Hel), 2= o
pm Hoe 3-ZF Nadoz AP

Buffer
servolr

d= (100
A= (200

Sample
Reservoir

Detection

Reservoir =
pt; /ﬂ'j‘(’ '

-~ "Samplé Waste
Reservoir

PBATO
Electrode

(a)

NI ]

(b)
1. BAE MI|G=S2 0|88 MI&EA HEV|S T
= (a) BEI| AE (D)l 718 flof 3T F AlAH
Structure of CE-ECD microchip (a) Photograph of
electrochemical detector (b) 3 electrode system on
glass substrate

ad

Fig. 1

AN ELE FEZ 938, 40 pm FAY PR (SU-8 50)
& 2 E o)A spin-coating 3tHth AHA PR =
o)== polydimethylsiloxane (PDMS) %o wtgod nlAald
o Zojst 40 pmelth. PDMS $%& Sylgard 184
silicone elastomer ¢t curing agent® 10:1¢] vl &2 4]
SU-8 #®le] FAE AAE golxgad B F 72 °ColA 1
A7+t curingdtgith.  UV-Ozone AL&-3l o
PDMSeF &3 71#g FEsFTh

[}
z22

cleaner&

Inj ion and Sep i
channeis made from PDMS

PBJTO Electrode

SU-8 Photoresist | Indium Tin Oxide

~ ~u
AN
Si wafer Glass

AZ 1512 Photoreslist
e

=

iTO electrode

Polydimethylsiloxane

S ]
| Si wafer | t Glass ’
3 4

Prussian Blue film
"4

RIS T ——
Peyametnyistonans | Giaas ]

N

Oy 2. PBATO M2g ol88 ASEI) Mz =3
Fig. 2 Fabrication procedure for CE-ECD microchip
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Fig. 5 Electropherogram of 0.1 mM dopamine and catechol
using f{a) bare ITO electrode and () PB/TO
electrode.
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