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Abstract
Conducting polymer films were prepared by electrochemical polymerization of thiophene,
aniline and pyrrole. Biocathodes were fabricated by adsorbing laccase on the films in an
acetate buffer solution containing laccase. A bioelectrocatalytic Oz reduction was investigated
with the biocathodes by cyclic voltammetry in 0.05 M acetate buffer solutions (pH 4.5)
saturated with Oz or N2. The biocathode fabricated with polythiophene gave the Oz reduction
current based on direct electron transfer (DET) from the polymer to laccase. The onset
potential of the Oz reduction current was +0.63 V vs. Ag/AgCl. No O:2 reduction current was
obtained using biocathodes fabricated with polyaniline and polypyrrole, whereas adsorbed
laccase had O:-reducing activity. Thus, DET to active sites of laccase molecules was

considered to depend on the properties of the conducting polymer used.
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Figure 1 Cyclic voltammograms for (A) laccase-adsorbed
polythiophene film, (B) bare polythiophene film and (C)
laccase-adsorbed gold electrode in O,- (solid line) and N,-
(dashed line) saturated acetate buffer solutions of pH 4.5.
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Figure 2 Cyclic voltammograms for laccase-adsorbed (A)
polyaniline and (B) polypyrrole film in O,- (solid line) and
N,- (dashed line) saturated acetate buffer solutions of pH
4.5.

Table 1 Activity of adsorbed laccase

Activity (mU/cm?)
polythiophene 124
polyaniline 176
polypyrrole 44
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