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Preparation and Characteristics of a Single-layer PVA Laminated

CTA/PCL Membrane for Oxygen Biosensor Electrode
Jong-Won Seo’, Tae-Jin Kim"™, Yong-Seob Jeong™, Jeong-Weon Yoon'
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Abstract

The oxygen electrode of a biosensor needs enzyme immobilized membrane and a dialysis membrane
to measure the oxygen concentration that remains after an enzyme reacts with its substrate.
Accodingly, a single-layer PVA laminated CTA/PCL membrane was developed as an oxygen biosensor
electrode. The enzymes were immobilized on a cellulose triacetate/polycarprolactone membrane using the
1,1'-carbonyl diimidazole(CDI) method, and then laminated with polyvinyl alcohol, aldehyde and acid.
The alcohol oxidase and PVA laminated CTA/PCL membrane was tested with various concentration of
enzyme substrates using a Yellow Springs Instrument(YSI) oxygen sensor. Under 5-10mmol substrates
produced 0.37-0.83uA(r=0.995) currents, and ater 8 weeks the glucose oxidase activity remained at
about 56%, while the other activities remained very low. A SEM indicated a smooth surface and tightly
attached PVA on the enzyme-immobilized CTA/PCL membranes.
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Fig. 1. The method of immobilization by CDI
method on CTA/PCL membrane
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Fig. 2. The types of immobilized and dialysis
membrane of DO-electrode for biosensor
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Fig. 3. The block diagrarﬁ of oxygen electrode
biosensor with enzyme immobilized CTA/

PCL membrane
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Fig. 4. The calibration curve of various mono
layered membrane with immobilized GOD
by CDI method on CTA:PCL/80:20 mem-
brane from glucose concentration vs.
difference of current between initial and
steady state by DO-electrode
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Fig. 6. The calibration curve of current by DO
sensor between initial and steady state of
PVA monolayerd membrane with various
immobilized enzymes by CDI method
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Fig. 7. The relative activity of immobilized
enzymes by CDI method in PVA mono-

layerd membrane after storage at 4C
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Fig. 8. Scanning electron microscoph of PVA la-
minated and glucose oxidase immobilized
on CTA/PCL membrane by CDI method.

cellulose triacetate/polycarprolactone@ o] CDI 2.
ascorbate oxidase, pyrubate
g 1A

2  glucose oxidase,
oxidase$} alcohole oxidase T &4
&, 22 el polyvinylalcoholg glutaraldehyde& 1:1
2 EFEF 00IN HCIE 50%7)ete] Egvlstaln 3
%% A9t E47F CTA/PCLE S} PVAY Afol
o 2Astd PVARZTS iAo RFsle &
23, glucosex 5 mMol
A 083l HFAO|E, ascorbic acidE 5 mMOlA
056 pA, pyruvic acide 50 mMIdlA 0384AE 28x
ethanol& 5%°1A 043 A9 AFHIE Jehgen
AEAL EF r=099% o4& Jehisich 4, n4
iH*l Hzotol AZF 4HAHL glucose oxidase?| 7

8F Tk 56% o4 4% yeWey ez
AES 349 AAYo] Yt

Y

K3
RS
i
e,
El
rE
ot
it

244

ol

8

Ho o

u_)'l_n

a

[1] A E. G. Cass, Biosensors, IRL Press, New
York. pp, 1-46, 1990.

[21 M. A Krysteva and L. K. Yotova,
"Multienzyme membranes for biosensors,” J.
Chem. Tech Biotechnol, vol. 54, pp. 13-17,
1992.

- 250 -



i3]

(4]

(5]

AaaMqE CTA/PCL E41

O. K Lee, T. J. Kim and B. S. Np,
"Determination of ethanol in alcoholic beverages
by alcohol oxidase sensor.” Korean J. Food
Sci. Technol,, vol. 21, pp. 266~270, 1995.

B. S. Thevenot and R. Stengerg, "Enzyme
collagen membrane for electrochemical deter-

mination of glucose,” Anal Chem., vol. 51, pp.
96-101, 1979.
D. Williams, A. R. Doig and A. Korsi

"Electrochemical enzymatic analysis of blood

glucose and lactate,” Anal Chem., vol. 42, pp.

118-121, 1970.

[6] R. P. Buck, E. H. William, U. Mirtha and F. B.

[7} :g,Mo} m;gog, s %

Edmond, Biosensor technology, Marce, Dekker,
INC., 1990.

AEA, “Max AF Ax
dof Algse nEAge diF 4, §3ae
35 pp. 89-92, 1995,

[8] G. S. Cha and M. E. Meyrhoff, "Potentiometric

(9]

lon-and bio-selective electrodes based on

asymmetric  cellulose  acetate  membrane,”
Talanta, vol. 36, pp. 271-278, 1989.

H. S Yim, C. E. Kibbey, S. C. Ma, M. D.
Khza, D. Lij and B. S. ParkPolymer
membrane-based ion-, gas- and bio-selective
potentiometric  sensors,” Biosensors & Bio-

electronics, vol. 8 pp. 1-13, 1993.

{101 48, 493, 384, Ae%, 3¢, sl 4
A& CTAS PCL %%l zazAs 7
e FFYEFSIR vol. 10, no3, pp
468-474, 1995,

£ %
44
1949 4. 19859 =9 Hamburg

W ojstutAL A E, 1996

- @A s A 2
7, 19944 - 19954 ©l3 NIH 94
TH, TAEok o] AN &

xo  nAUY

tranaseZ o|&& F A oA

Astst wrog

{12]

{13]

{14]

[16]

171

- 251 -

o gd PVAR SS9 Az 9 54 41
urgled, M AEE AHA, 44, s A
Z Alz®o] AL HE polysulfone %o gk 4

T #adseg A,
887, 1996.

M. Y. Arica and V. Hasirci,
glucose oxidase !

vol. 7, no. 5, pp. 877

“Immobilization of
A comparison of entrapment
and covalent bonding,” J. Chem. Tech Bio-
technol,, vol. 58, pp287-293, 1993

P. C. Pandey, A. M. Kayastha and V. Pandey,
"Amperometric  enzyme sensor for glucose
based on graphite paste modified electrode,”
Appl. Biochem. Biotechnoi., vol. 33, pp. 139-146,
1992.

B. R. Eggins, "Biosensors, an introduction,” John
Wiley & Sons and B. G. Teubner, pp. 31-86,
199.

B. Danielson and K. Mosbach,” Biosensors :
Fundamental and Applications,"Oxford Univ.
Press, Oxford, pp. 585-598, 1986.

F. W. Scheller, D. Pfeiger, F. Schubert, R.
Renneberg and D. Kirsten, "Application for
enzyme-based amperometric biosensors to the
analysis of ‘real’ samples” in A. P. F. Tumer,
I Karube, and G. S. Wilson, Biosensors :
Fundamental and Applications, Oxford Univ.

Press, Oxford, pp. 315346, 1987.

L. C. Clark, Jr, "The enzyme electrode,” in A. P.
F. Turer, 1. Karube and G. 5. Wilson,
Biosensors © Fundamentals and Applications,

Oxford Univ. Press, Oxford, pp. 3-12, 1987.

A

1952334, 198651 W= Syracuse
University &8ek4}, 1989 -~ L
A *°Jq{§;m 5y 2

: vpolo A& 2%179
a A Az D e



i) A

o

9, 297, 484, &4

e

N3 2384
197044, 1996 ¢ddigte ATt £¢ 19969 195394, 1989 w2 Rutgurs hEta TEekA} AE
Fedgy A 4% FEFRAF, 1919 - dA4 ASdgn JFFS

o
- o

o

o WEA B9 A

[ne)

— 252 -



