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Abstract

Biofuel cells are energy conversion systems in which the catalysts are isolated enzymes. The key concept of bio-
fuel cells is bioelectrocatalysis, and the reaction is classified into two types of mechanisms; namely, the electron is
transferred directly between the enzyme and the electrode (called direct electron transfer (DET)-type bioelectro-
catalysis) and mediators are used to shuttle electrons between the two (called mediated electron transfer (MET)-
type bioelectrocatalysis). In this review, the authors will focus on recent development concerning (1) selection and
performance of enzymes as cathode and anode catalysts, (2) selection of mediators and construction of MET-type
bioelectrocatalytic systems, and (3) utilization of mesoporous carbon material to immobilize and stabilize enzymes

especially in DET-type bioelectrocatalytic systems.
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Fig. 2 Mechanistic representation of DET-type
and MET-type bioelectrocatalysis.
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Fig. 3 Schematic diagram showing DET-type bio-
electrocatalysis of multi-redox site enzyme.
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Fig. 4 Typical pattern of bimolecular rate constant
(k./K\) between enzyme and mediator as a func-
tion of the formal potential difference( A£~) between
the two.
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