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A novel glucose sensor base on an osmium-complex modified polypyrrole was prepared and
evaluated. Four new-type osmium-complexes ([Os(bpy)2(py(4)-bpy)12*/**, [Os(bpy)s(py(3)-
bpy)]**/**, [Os(bpy)2(pyro-pri)Cl] */2*, and [Os(bpy):(vi-bpy)12*/**) were synthesized, and the
kinetic parameters analyzed. A hydrophilic redox polymer with an osmium-complex was modi-
fied by electrolytic copolymerization on the surface of a platinum electrode. The effects of the
polymer concentration, times of the scan, dissolved oxygen, and concomitant compounds, and a
calibration curve for measurements of glucose were analyzed. The catalytic currents of synthe-
sized osmium-complexes were observed. The relationship between glucose and the oxidation
current was examined using the sensor under the optimum conditions. A linear relationship
was obtained over the range of 0.9~ 100 mmol dm™® glucose. It was measured in the presence
of ascorbic acid or uric acid. These compounds did not affect the response current . The life-
time of the sensor was also examined. The analytical values were constant for 9 days when the
sensor was stored in a pH 7.07 phosphate buffer solution at 4C.

Keywords : osmium redox polymer; glucose sensor; glucoseoxidase ; electrolytic copolymeriza-
tion.
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[Os(bpy),(py(3)-bpy))™™**

[Os(bpy)a(py(4)-bpy)I*™
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[Os(bpy),(pyro- lcm)Cl]”2+ [Os(bpy),(vi-bpy)*"**

nlz

bpy ; 2,2’-bipyridyl

py(4)-bpy ; 4-(4-pyrrol-1-ylbuthy1)4’-methyl-2,2’-bipyridine,
py(3)-bpy ; 4-(3-pyrrol-1-ylpropyl)4’-methyl-2,2’-bipyridine,
pyro-pri ; 3-(1-pyrrol-1-ylmethyl)-pyridine

vi-bpy ; 4-vinyl-4’-methyl-2,2’-bipyridine

Fig. 1 Stractual formula of osmium complexes
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Fig. 2 Cyclic voltammograms of electro-catalytic oxi-
dation of glucose

Sample, pH 7.07 phosphate buffer solution containing
0.5 mmol dm ™ [Os(bpy)2(py(4)-bpy)1****, 100 mmol
dm™* NaCl and 5.0 mg glucose oxidase without (a) or
with 20 mmol dm? glucose (b) at 25C. Scan rate was
10mvs™".
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Table 1 Electrochemical parameters of osmium
complexes

. Eo'/ AE/
Osmium complexes mV vs. Ag/AgCl  mV vs. Ag/AgCl
[Os(bpy)2(py(4)-bpy)12*/** 579.5 83.0
[Os(bpy)2(py(3)-bpy)1**/** 572.0 94.0
[Os(bpy):(pyro-pri)Cl] 7/2* 263.0 70.0
[Os(bpy):(vi-bpy))**/** 588.5 51.0
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Fig. 3 Electrolytic copolymerization of [Os(bpy).
(py(4)-bpy)1**** and PPA

Sample, 5.0 ml of pH 7.07 phosphate buffer solution
containing 0.5 mmol dm™® [Os(bpy)g(py(4)-bpy)]?+/3+,
10 mmol dm™® PPA, 5.0 mg glucose oxidase and 100
mmol dm™*KCl. Scan rate was 100 mV's .
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L/ L vs. [pyrrole] plot (a) and I/ vs. [PPA] plot (b) for electro-catalytic oxidation of glucose

with Os complex/PPA/pyrrole/glucose oxidase modified Pt electrode.

rent value and I, was blank current value.
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Fig. 5 Cyclic voltammograms of electro-catalytic oxi-
dation of glucose with [Os(bpy)g(py(4)-bpy)]2+/“/
PPA/pyrrole/glucose oxidase modified Pt electrode

Sample, pH 7.07 phosphate buffer solution containing

100 mmol dm~? NaCl without (a) or with 20 mmol

dm™?® glucose at 95C. Scan rate was 10 mVs .
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Fig. 6 Calibration plots for oxidation of glucose with
Os complex/PPA/pyrrole/glucose oxidase modified
Pt electrode(a) and Lineweaver-Burk plot (b).

Sample, pH 7.07 buffer solution containing 100 mmol
dm™® NaCl at room temperature. Potential was 500
mV vs. Ag/AgCl.
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Fig. 7 Levich plots of the electrocatalytic response
with [Os(bpy)2(py(4)-bpy)1****/PPA/pyrrole/GOD
modified Pt electrode

Sample, pH 7.07 PBS containing 100 mmol dm™* NaCl
and 0.99 mmol dm™® glucose at room temperature.
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Fig. 8 Steady state electro-catalytic oxidation cur-
rents of glusose with Os complex/PPA/pyrrole/glu-
cose oxidase modified Pt electrode

Sample, pH 7.07 buffer solution containing 100 mmol
dm™* NaCl at room temperature.
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