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   In the present plenary lecture, typical achievements for these 35 years related to functional 
surface modified electrodes and their applications to electro-organic Devices will be presented.  
The main topics will be: 1) The developments of functional electrodes (including by using the self 
assembling monolayer, SAM, modification technique, which, at present, is widely used in various 
fields of surface related science and technology) for the direct rapid electron-transfer of 
metalloproteins, such as cytochrome c, myoglobin and ferredoxin, and 2) the surface structures of 
the SAM modified electrodes at the molecular level to understand the surface functions of the 
electrodes. 3) The applications of such functional modified electrodes to analyze the biological 
functions of the metalloproteins using electrochemical techniques. 4) Based on the recent 
developments on direct electron-transfer of enzymes and by using non-enzymatic catalytic 
electrodes, new sugar (such as glucose and fructose)-air bio-fuel batteries are introduced, as an 
electro-organic device, at the level of practical use, >10 mA/cm2 in current and > a few mW/cm2 in 
power. In addition, 5) applications of functional modified electrodes are also given to develop 
electrochemical-sensing devices, including an amperometric gas sensor for blister agent using 
gold-nanoparticle dispersed carbon-fiber electrodes. 
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