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Abstract

This project focuses on capacitive biosensors using potentiostatic capacitance
measurement. Highly sensitive biosensors were investigated for direct detection of trace
amount of various compounds based on affinity binding interaction. The study was
initially relied on the immobilization of sensing element on solid gold electrode where two
different models were investigated. One is the detection of nucleic acids by its affinity
binding to immobilized histone. The other is the use of a pseudoaffinity ligand, 3-
Aminophenylboronic acid, to detect bacteria through the affinity binding between boronic
acid moiety and diol-compound on the bacteria surface. Another part of the project was to
investigate the use of disposable electrode to facilitate electrode preparation process. Anti-
human serum albumin immobilized on thin gold film fabricated by thermal evaporation
technique was used to detect human serum albumin. All investigated systems provided
very low detection limit, pico to femto molar. The electrode, immobilized with sensing
molecules, can be regenerated and reused at least 30 times. When applied to analyze real
samples, the results agreed well with conventional methods. In addition, hardware and
software of a real-time capacitive measuring system was developed. The results obtained
with this system compared well with those from the commercial off-line system. The
development of this real-time system enabled the results to be observed when the tests
were being carrying out. This helped to speed up the analysis process which previously
has to be done after the experiment. The results of these investigations demonstrated that
the potentiostatic capacitance measurement is a highly sensitive technique that is well

suited for trace leve! analysis.
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