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We demonstrate here the possibility of fabrication of structured film (on glassy

carbon substrate) composed of compact Prussian Blue (that has been prepared by

alternate immersions and through assembling within ultra-thin layers of 4(pyrrole-1-yl)-

benzoic acid, PPyBA) and poly(3,4-ethylendioxythiophene), PEDOT composite

(hybrid) films that are capable of fast delivery of charge to the three-dimensionally

distributed PB redox centers. The attractiveness of the composite system concerns the

fact that formal potential of PB redox processes lie in the potential range where PEDOT

is conductive. This functionalized film has been characterized by fast charge

propagation, and it has served as a redox conducting template for permanent attachment

of a model enzyme, horseradish peroxidase, HRP. Morphology of the hybrid film is

fairly dense, and it does not resemble granular electrodeposited PB layers. Excellent

stability of the hybrid organic-inorganic film may originate from the existence of

electrostatic and chemical interactions between PEDOT, PB and PPyBA components.

It is also reasonable to expect that positively charged conducting polymer

(PEDOT) structures were attracted by the negatively charged PB layers.

The PEDOT over-coated electrode showed long-term stability to storage under

dry ambient conditions. Provided that we were operating with stable, electroactive and

porous hybrid organic-inorganic) film, immobilization of HRP was achieved by

introducing its aqueous aliquot on the electrode surface. The results are consistent with

the view that, while PB existing within hybrid organic–inorganic film shows some

electrocatalytic properties, the high system’s reactivity shall be mostly attributed to the

presence of HRP.

Some applications, including electrochemical detection in a flow system, would

require measurements to be done in the controlled potential electrolysis mode. The

hybrid bioelectrocatalytic film was very stable, and there was no significant change in

its catalytic activity during repetitive measurements over a period of at least a week

(after which the modified surface was intentionally destroyed). The high electrocatalytic

activity of enzyme-modified electrode can be explained in terms of good mediating

capabilities of the organic-inorganic film, and possibility of direct electron transfers

between the enzyme and N–coordinated iron(III,II) redox sites in PB.

The stability of hybrid biocatalytic film was diagnosed by executing comparative

cyclic voltammetric measurements before and after the series of electrocatalytic

reductions of hydrogen peroxide.

Finally, the whole concept of fabrication of such hybrid bioelectrocatalytic films

is of potential importance to the construction of electrodes for biosensors and biofuel

cells.


