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Modification of Titanium Electrode Surface and its Electric
Response for Detection of Biological Substances
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In developing electrodes to detect biological substances, such as antigens, antibodies and enzymes,
several modifications of the surface structure and texture of electrode substrates were carried out
by the treatments of rolling, annealing and ion bombardment, With these electrodes, the relation
Detween electric responses and surface properties was investigated in a system of trypsin-trypsin
inhibitor,

The potential shift detected with each electrode was expressed by the following equation: V=
Voll—exp (—kz), where Vb is the terminal potential, # is the response time and & is the rate con-
stant, Results s_how_ed that the value of % in the equation depended on the concentration of hiolo-
gical substances as well as the characteristics of the electrode surface developed by the above
treatments. Jon bombardment in an argon atmosphere was found to be the most effective for
modifying the électrode substrate of a bic-sensor, because it resulted in a rapid response and high
potential shift.
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Fig,1 Apparatus for potentiometric measurement.
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Fig. 3 Semi-log plots of (1-V/ Vo) vs. time.
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Table 1 Terminal potential and constant %2 in Eq.(3)
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rolled —4.0 0. 026 150
rolled and annealed —3.2 0. 043 90
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Fig. 4 Semi-log plots of (1-V/Ve) vs. time.
Trypsin-inhibitor concentration; 2 g/f!
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Fig. 5 Semi-log plots of (1-V/Vy) vs. time,
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