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Fig. 1. Hydrodynamic 4-segment cyclic voltammogram
showing the electrochemical behavior of the azalea
electrode. (a) and (b): in the absence of subsrate; (c)
and (d): in the presence of 2.0 x 102 M H,0,. Scan
rate: 25 (mV/s). Arrow indicates the time of H,0O,
addition.
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Fig. 2. Current difference between (c) and (a) in a static
solution. Other conditions are the same as in Fig. 1.
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Fig. 3. Wave slope plot for the reduction of 2.0 x 102 M
H,0, in 0.1 M NaCl.
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Fig. 4. Amperometric response for successive 50 pL additions
of 0.1 M substrate solution to the 10 mL of electrolytic
solution at -350 mV.
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Fig. 5. Eadie plot of the signal current and the substrate
concentration.
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Fig. 6. Time profile of the double-layer charging current for

a potential step in the electrolytic solution (0.1 M NaCl).
Start potential : 0 (mV); step potential : -350 (mV).
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Table 1. Time-dependence of the double-layer charging current
at three different electrolyte concentrations at -350
mV (vs. Ag/AgCl)

i, mA
Time, s

0.1 M 0.01 M 0.001 M
0.005 3.36 0.792 0.117
0.010 2.85 0.761 0.115
0.015 2.53 0.736 0.114
0.020 2.29 0.720 0.113
0.025 2.11 0.705 0.111
0.030 1.95 0.694 0.110
0.035 1.83 0.681 0.109
0.040 1.72 0.672 0.109
0.045 1.61 0.663 0.108
0.050 1.54 0.655 0.107

Table 2. Relationships between condenser current and charging
time in Table 1, i (mA) = Al x exp(-t/t;)) + iy

-log[NaCl] A ty i
1 2.52 0.020 1.35
2 0.20 0.030 0.63
3 0.017 0.042 0.10
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Table 3. Electrode parameters of the azalea embedded biosensor

-log[NaCl] izg, MA R,, Q T, sec C,F Cy.F C;, F
1 3.87 90.4 0.060 6.6 x 107 32 x 107 =6.6 x 107
2 0.82 429 0.78 1.8 x 107 1.0 x 1072 =18 x 107
3 0.12 2920 10K - 3.3 %107 -

io: condenser current at t=0 sec; R,: solution resistance

T: time constant(obs); C: effective double layer capacitance
Cyq: capacitance of the diffuse double layer

C;: capacitance of the inner compact double layer

R Table 4. Ratio of i, to i¢ as a function of time for eight values
of t; 1-(1-t4,)? is the calculated for the totally reversible
system

ox Time, s ir, mA i, mA  1-(1-t/t)" -i/if

0.001 0.2512 -0.034 0.97 0.14

I 0.002 0.2433 -0.027 0.96 0.11

fg ' 0.003 0.2394 -0.023 0.95 0.10

3 0.004 0.2370 -0.020 0.94 0.08

oo 0.005 0.2346 -0.018 0.93 0.08

0.006 0.2323 -0.016 0.92 0.07

K/—’l 0.007 0.2307 -0.015 0.92 0.07

o - - - - 0.008 0.2291 -0.014 0.91 0.06
Time (Sec)

Fig. 7. Current transient resulting from the double step 0

technique. Start potential: 0 (mV); first step E : -350 M
(mV); second step E: 0 (mV). [NaCl]: 0.002 M. 4
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