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ABSTRACT

The disposable glucose biosensor using composite of CTA and PCL membrane was developed for
measurement of glucose. The most effective membrane was composed of CTA/PCL(80/20, w/w) and
glutaraldehyde one-step immobilization method (10zm thickness) for glucose sensor gave the best result
among various methods, considering oxygen permeability and electronic sensitivity. A scanning elec-
tron micrograph of the cross-section of a typical asymmetric CTA/PCL composite membrane showed
that the membrane fused with a dense layer covered with a GOD-glutaraldehyde. Glucose oxidase
immoblilized on the membrane showed the linearity between difference of absolute amperometric values
and glucose concentrations within 7mM when the GOD immobilized electrode was used. About 35% of
activity was remained after 8 days when the tyrosinase was immobilized on CTA/PCL (80/20) mem-

brane.
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Table 1. Characteristics of various immobilizaton methods of glucose oxidase on CTA/PCL (80/20) mem-

brane.
Activiy of [OD. at 470nm
Imm. Applied GOD Washed GOD Bound GOD . . with GOD & POD
Meth, (unit) (unit) (unit) [A] immobilized B/A ) of 30mm® immobi-
GOD(unit)(RB] .
. | lized membrane
A 33 0.3 26 86.6 0.067
B 34 0.56 2.48 87.3 0.062
C-10 33 0 30 90 0.094
C-20 6.7 0 5.4 80.6 0.121

A Direct immobilized glucose oxidase on activated CTA/PCL(80/20) membrane treated wiih CDI :CDI direct immobilization

B:Immobilized glucose oxidase on the activate aminated membrane treated with 2.5% glutaraldehyde : Glutaraldehyde linking two-step
immobilization

C:Glucose oxidase mixed with 2.5% glutaraldehyde and immobilized on aminated CTA/PCL(80/20) membrane : Glutaraldehyde crosslinking
one-step immobilization
(C-10; 104m, C-20; 204m thickness befor dry)

35 T op2oll AN AzHE inner type?] dis
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L5+ —Tr—r———————— T&%Lfﬁéﬂr,‘%‘ﬂ]%_"dl731—}‘43#"1—?—7}1]94
0 000 Ti:e(zs) 200 B0 300 glucose oxidases} glutaraldehyder} cross-linking
©immol/ 8+ 3mmol/¢ + 6mmol/¢ - 10mmoi/¢ 52T 24 8e1g 4 olgitk(Fig. 2).
Fig. 1. Typical point recordings by computer
showing dynamic response curve of im- GOD ¥statel D.O. Sensor SEEA
mobilized GOD by glutaraldehyde o2 72 GODe] 243 woz Mz® Fa
crosslinking one-step immobilization on TASAEE glucoses o] mE Fhew 2 A4
CTA/PCL(80/20) membrane by the A AT oZ S48 43, glucosefH S 7}
inner type cathode electrode for DO st o 50z o)ujel] HEg Fak7t AF AL o
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22 FAE 10m7h S Heg g4 vagsiare
Ci¥st Z8i(e| CTA/PCL 2o] GOD 1A glucose 9] %7} Z7lgte] we} HF o] zpo] gro]
CTA¢} PCLe9) &3tulgo)] 90/10, 85/15 2 80/ glucose TmM7ARE Ad¥Hdoz wjgsigonz
20(w/w) 9] HEFe E3ore 25% glutaralde glucose sensoroll e 413} Wo 2 =

hydeE o]43lo] GODE one-stepHto g A3} =ch(Fig. 1, Table 2).
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Fig. 2. Scanning electron microscoph showing the
cross-section of cellulose triacetate/poly-
caprolactone (80/20) membrane.

(A):The cross-section of a typical
asymetric intact cellulose triacetate/
polycaprolactone (80/20) membrane.

(B):The crossv-section of glucose oxidase
immobilized with 2.5% glutaralde-
hyde on cellulose triacetate/poly-
caprolactone (80/20) membrane by
SEM.
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Fig. 3. The stability of immobilized tyrosinase by
direct CDI method on various cellulose
acetate membranes stored in 0.IM phos-
phate buffer ph 6.5,4C
#: Cellulose acetate/polycaprolacton;95/5
+-: Cellulose acetate/polycaprolacton ;90/10
s :Cellulose acetate/polycaprolacton ;85/15
= Cellulose acetate/polycaprolacton;85/20

Table 2. Charateristics of response curve of vari-
ous immobilized GOD membranes by

DO sensor.
o " Differenceof  Linearly of
Immobilization . ;
amperometric value 1A/ mM
method
"~ (1omMglucose conc)  glucose
A 0.148 11 A R =0961
B 01561 A R =0905
C-10 0.160 1t A R =0994
C-20 0.108 1 A R =0815

Cellulose Acetate®} Cellulose Triacetate 42
PCLE|80| 1M8El Tyrosnase Aol ojRlE &%
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T AsE o] Frhe viebd
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Fig. 4. The stability of immobilized tyrosinase by
direct CDI method on various cellulose
triacetate membranes stored in 0.1M phos-
phate buffer ph 6.5, at 4C.

- Cellulose triacetate/polycaprolacton ; 95/5

+:Cellulose triacetate/polycaprolacton ; 90/10
* :Cellulose triacetate/polycaprolacton ;85/15
—+:Cellulose triacetate/polycaprolacton ; 85/20

Bhi7) estoh(Fig. 3). &9 CTA9 PCLe| £
Bl Eolube BA4E o] Aojo i Eghulgol 80/20
ol Eftto] Sb Fokes o 4 Ak (Fig. 4).

X35 Tyrosinase 2| oA A
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Fig. 5. Storage stability of immobilized tyrosinase

by direct CDI method on various cellulose

triacetate/polycaprolactone(80/20) mem.-

branes.

#:free-tyrosinase in buffer stored at 4 C

+: Immobilized tyrosinase in 0.IM phosphate
buffer(ph 6.5) stored at 4 C

> :Immobilized tyrosin ase in air stored at4C
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