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Signal Analysis of Optical Biosensor to Detect Peroxide Using
Electrically Controlled Release System
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Abstract

The optical biosensor using the electrically controlled release of reactive reagent is developed for the
detection of peroxide. Rapid degradation of polymer complex of PEOx and PMAA occurs as the applied
current increases and thus released amount of HPA increases. The degradation velocity of polymer and
the amount of HPA released are linearly proportional to the applied current. Peroxide is reacted with
the released reagent by peroxidase and then the product, a fluorescent dimer DBDA, is formed. The
monochromic light from light source (150W Xe arc ramp) excites the DBDA and the excited light is
transmitted through an optical fiber to be detected by a photodiode array. The change of fluorescence
intensity is related to the change of peroxide concentration. The peroxidase is entrapped in Ca-alginate
gel on the inner surface. The biosensor has the linear signal range of 0.025mM-10.mM peroxide. By
applying the step function of peroxide, reproducihility of biosensor has been investigated. The
mathematical model is constructed by the combination of enzyme kinetics with reactor flow model.
Good agreement is obtained between the experimental result and model prediction in the sensor signal.
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Schematic diagram of optical peroxide
biosensor using electrically controlled-
release system.
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