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Abstract

Much attention has been paid to optical biosensor, one of the important branch of
biosensors, for its important applications in biological medicine, food engineering,
environmental monitoring, etc. Hence, optical biosensors based on fluorescence
quenching mechanism and enzyme catalysis were developed for the detection of
glucose and uric acid, which involved contents in this thesis as followings.

Optical uric acid sensing materials were fabricated via sol-gel route with TEOS
as precursor, in which Ru(bpy);Cl, was encapsulated together with uricase. The effect
of the reaction factors on the performance of sensing materials was investigated. A
calculation model for the detection of concentration was defined according to the
changing rate of the initial fluorescence intensity. The response linear range of uric
acid sensor was 0~2.89mM, R’= 0.987. The resulting sensor showed a certain
anti-interference ability and long-term stability.

Optical glucose sensing composite films were produced by immobilizating
glucose oxidase onto acetone-acetic acid cellulose oxygen-sensitive films. The effects
of different substrates and films-forming methods were discussed. The resulting
sensor achieved a response linear range of 0~6mM, while the value of linear
coefficient was 0.978 .

Optical glucose sensing materials were prepared in PVA modified sol-gel process.
The influences of the doping amount of PVA and the content of glucose oxidase were
discussed. The response linear range of glucose sensor was 0~6mM, R*= 0.989. The
resulting sensing material showed a wide pH range for application, a certain

selectivity and good long-term stability.

Keywords: fluorescence quenching; optical biosensor; glucose; uric acid; sensing system
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