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Fig. 1 Plasma-polymerized  propargyl  alcohol

(PPPA)-coated enzyme membranes

(A) glucose oxidase (GOD); (B) urease
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Fig. 2 Contact angle to water drop on Nuclepore
filters after exposure to air plasma

A drop volume : 10 pl

Table 1 Response characteristics of urea sensor us-
ing immobilized urease membranes coated
by PPPA

Urease (U/cm?) 0.039
PPPA film thickness (A) 1500+ 1500
Time for conditioning (min)

Renewed membrane 35~45

Subsequent use 15~30
Base line

Mean (mV) 74.2

S. D. (mV) 9.5
Slope (mV/Alog[urea]) —2~+7

Substrate : NP-PC ; Buffer :
phate, pH 7

0.1 M

sodium  phos-
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Fig. 3 Response curves of PPPA-coated enzyme

membranes

(A) glucose sensor (substrate: MP-VS); (B)
urea sensor (substrate : NP-PC); Buffer: 0.1 M
sodium phosphate, pH 7.0
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(A) Glucose sensor Substrate : MP-GS;
GOD: 10.17 U/em?®;  Glucose: 2mM. O:
response in steady-state; £ : reaction rate in
time range of 20~40s after initiation of
response. (B) Urea sensor Substrate :
NP-PC; Urease: 0.032 or 0.039 U/cm?;
Buffer : 0.1 M sodium phosphate
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Preparation of immobilized enzyme membranes
for sensor materials by plasma polymerization
technique. Kikuko YosHiMura, Tatsuya Kirape, Kazu-
ko Uemura, Hiroyuki SunaTori, Kinuyo Takar, Keisuke
Kitamura and Keiichiro Hozumr (Kyoto Pharmaceutical
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Immobilized glucose oxidase (GOD) and urease mem-
branes were prepared by impregnating porous substrates
with respective enzymes and coating of plasma-polymer-
ized propargyl alcohol (PPPA) on both surfaces of the
porous substrates. The GOD membrane was attached
to an oxygen electrode to work as a glucose sensor and
the urease membrane was assembled with an ammonia
electrode to be an urea sensor. Working curves of the

two electrodes showed different behaviors depending
“upon the amount of enzymes immobilized, porous sub-
In the
case of glucose sensor, a small disk of Millipore-VS
membrane was employed as a substrate to impregnate
with 0.76 or 3.78 U/cm?® of GOD that was subsequently
immobilized by the plasma-coating. The sample solu-

strates chosen, and pH of the sample solutions.

tions were regulated at pH 7 using a phosphate buffer
solution. The urease membrane was prepared by impreg-
nating Nuclepore-PC  with 0.032~0.039 U/cm? of
urease and plasma-coated as above. Although the en-
zyme is most active at pH 6~7, the sample solution was
better controlled at pH 8 to facilitate the transportation
of ammonia towards the ammonia electrode.
(Received June 20, 1990)
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