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Fig. 1 CVs recorded using LBL-modified electrode

with various film thickness in the absence of glucose

The numbers in the figure represents the number of

layer. Scan rate was 20 mVs™ .
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Fig. 2 CVs recorded using LBL-modified electrode
with various film thickness in the presence of glucose
(200 mM)

1

Scan rate was 20 mV's .
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Fig. 3 The film thickness dependence of steady-state
catalytic current density, where dot line 1, dash line 2
and solid curve 3 represent the regression curves based
on Egs. (3), (4), and (5), respectively, with the
parameters given in the text
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Fig. 4 A) Time dependence of the current response of the 6 layers-modified electrode in the
30 mM MOPS buffer. Dot and solid curves represent the experimental result and regression
curve based on Eq. (6), respectively. Potential was stepped from 0 to 300 mV. B) Current

from 0.1 to 0.5 s in panel A was plotted against ¢

Eq. (6) with the Dy values in the text
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Dependence of Steady-State Catalytic Current on the
Thickness of an Enzyme-Mediator-Immobilized Layer Fabricated by
Layer-by-Layer Method
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The dependence of the bioelectrocatalytic current on the thickness of an enzyme-mediator
modified layer thickness was investigated. The layer was fabricated by an electrostatic layer-by-
layer assembly method. Positively charged enzyme (PQQ-dependant glucose dehydrogenase)
and polymer-bounded mediator {Os complex-coordinated poly(N-vinylimidazole)} are succes-
sively entrapped on the electrode surface with negatively charged polymer (k-carrageenan).
The steady-state catalytic current value increased linearly with increasing the layer thickness, and
reached the saturated value. The behavior was successfully interpreted based on the theory of
the reaction layer with the enzymatic kinetic parameters, the concentrations of the enzyme and
the mediator, and the diffusion coefficient of the mediator.

Keywords : bioelectrocatalysis ; enzyme-modified electrode ; reaction layer; biofuel cell; biosen-
sor.
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