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Immobilization of mediators with high surface coverage for high-current-density
biofuel cell
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Enzymatic biofuel cells can use a variety of non-toxic fuels like glucose
and ethanol, and have attracted attention as energy sources used near the body. If the high
intrinsic activity of enzymes is effectively utilized, high-current-density biofuel cells become
possible. One problem is the limited surface coverage of mediators on the surface. In this project,
we aim to achieve highly stable and concentrated immobilization of mediators on carbon by making a
complex of a mediator with an anthracene dimer that has been reported to be strongly and
specifically adsorbed on carbon surfaces. Results showed that the complex enabled the high surface
coverage of mediators and stable immobilization of mediators during redox cycles. Also, choice of
linker was shown to be imBortant to obtain enzymatic catalytic current. In addition, we unitize the
anthracene dimer for immobilization of active enzymes on carbon black by making a complex with a
hydrophilic unit and an enzyme-immobilization unit.
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