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A Study on the Microfabricated Clark-type Sensor for Measuring Dissolved Oxygen

FrESR CEERCEER RS k0 B
(Jungil Park - Jong-hyeon Chang - Myungki Choi - Dong-voung Lee + Youngmi Kim * Jungho Pak)

Abstract - This paper presents a microfabricated Clark-type sensor which exactly can measure dissolved oxygen in the
cell containing solution. We designed, fabricated, and characterized a microfabircated Clark-type oxygen sensor for
measuring dissolved oxygen. The microfabricated oxygen sensor consists of 3-electrodes on a glass substrate, a FEP
(Fluorinated ethylene propylene) oxygen-permeable membrane, and PDMS (Polydimethylsiloxane) reservoir for storing
sample solution. Thin-film Ag/AgCl was employed as a reference electrode and its durability was verified by obtaining a
stable open circuit potential for 2 hours against a commercial Ag/AgCl electrode and a stable cyclic voltammetry curve.
Selectivity, response time, and linearity of the fabricated oxygen sensor were also verified well by cyclic voltammetry
and amperometry depending. The fabricated oxygen sensor showed a 90% response time of 40sec and an excellent
linearity with a correlation coefficient of 0.994.
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Fig. 1 Schematic diagram for the raction mechanism of a

general Clark-type sensor
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Fig. 2 Schematic diagram of the proposed Clark-type sensor
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Fig. 3 Photographs of the fabricated Clark-type sensor

3.1 Ag/AgClel 7M "I}

Clark-type 44 && A 7|F 43 Ag/AgCle 583 o
Zg "I} WFe] B3E] Yu doM A& Ag/AgCl A
= (RE-5B, Bioanalytical Systems Inc)# AZ& 7|3 A3
Abolol 4] OCP (Open Circuit Potential)E 0.1M KCl &4
A FAs AFE JE AFe WFAHE HrFEA 13,
14]. 2% 4a)= 44 Ag/AgCl A7 AZE 7|& A= A
°1¢] OCP 4 A#A=E, 242 T &F 68mVel A A< wst
o] AFA ARE BT XY HAIZEFFE 5757
A% Clark-type AA S &4 AN7HE 1A U9l v 2
AlZE ol kA AQ) HHE FRBIER Ag/AgCle) T A ¢l
Fou #9498 & U

AF Eo) ' AolA A 71FE AF Ag/AgCle
BrretATh BrF e A AFoE Aug, A A5
Z Pt wireg, 7|¥ AF2E AF}T Ag/AgClE AH&3HH
10mM KsFe(CN)s-3M KClelA -05 ~ 0.7 V H99] Ade
100mV/sel £=2 10 cycles®] C-VE FAs[ch. 2 47
I 4b)SF 2ol 10 cycles ¢ AF2 £8E Yol ¥
H glo]l o) dH srgnkge IUrt A& 7FE AT
ARG 7E AFAM 3 AFY A7 Y AL 7Y
T o8 A7 A t15]. Nernst B2 o2 ALetA
o o]23e F AYxE MAmVYdl YA F AY
HE 7T0mVel B2 ojZHQ gt FAMSIE, ol 44 7]
AF7 Ao 54 +£35HL /A0 & ¢ Uk

6Nl g

1451



BRBFHNGE 56% 83 20074 84

PotentialimV) vs. Ag/AgCi
v
Currnet(pA)

0 1000 200 30 400 0 6000 TUD 800 W oew @ W 0 W 0 &,
Ti (sec) Putortial (mA) vs. AgAg

(a) (b)

a8 4 (a) M=E Ag/AQCl M2l OCcP 5™ ZAn (MF
E0| g2 &), b) MEe AgAgCIE JIENZ

EM3s C-v 21 (Mxe 550

lo

0
ir 1o

4

Fig. 4 (@) Open circuit potential plots for the fabricated Ag/
AgCl (without current flow), (b) cyclic voltammogram
using the fabricated Ag/AgCl as a reference electrode
(with current fiow)
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Fig. 5 Cyclic voltammogram of the fabricated Clark-type
sensor with and without oxygen
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Fig. 6 Reproducibility of the fabricated Clark—type sensor
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Fig. 7 Linearity of the fabricated Clark-type sensor
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