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The present study has been undertaken to establish novel ideas for developing a
molecularly modified electrode (MME) system which allows the electrogeneration, detection
and reaction control of superoxide ion (O:7). Based on a self- assembling of surface- active
molecules, the MME systems, which are applicable to in vivo system, have been successfully
devolped to electrogenrate O, by one-electron reduction of O; in aqueous media. The water~
induced dismutation of O:~ in organic media has been elucidated using a pulse electrolysis
stopped~ flow UV- vis spectroscopy. The elcctrogenerated O.™ - driven chemiluminescence
system has been proposed as a novel O, detection system. The direct and indirect electrode
reactions of SOD enzyme have been rcalized using redox mediators and promoter— modified
electrodes. A theory for hydrodynamic chronocoulometry has been developed and successfully
applied for simullaneous determination of diffusion coefficients and concentrations of O.~
(and O,) without previous knowledge of either from a single experiment. The peculiar
reactions of O;~ with physiologically important substances have been studied, especially from
a viewpoint of its detection and reaction control. The fabricated MME systems have been

characterized on a molecular level.
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