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Abstract

As an important natural polymer, chitosan has been applied extensively in biomedicine
for its biocompatibility, biodegradation, as well as non-toxicity to cellular tissues. There is
good affinity between chitosan and protein. For the development of protein drugs and the
research of biochemistry, it is significant to probe the interaction between chitosan and
protein, and to observe changes of adsorption when both of them contact at interface. Total
internal reflection fluorescence spectroscopy (TIRF) is an effective technique to investigate
protein adsorption at interface. The total internal reflection fluorescence generates from
interfacial fluorophore, which is selectively excited by evanescent wave. Therefore, there are
several characteristics for evanescent wave inducing fluorescence, such as surface specificity,
elimination of bulk interference and non-destruction. It has been successful to investigate
protein adsorption in situ, real-time by this technique. This dissertation is concerned on the
improvement of instrumental device of TIRF for probing solid/liquid interface, the option of
suitable method for immobilizing chitosan, and the analysis of interaction between model
proteins and ultrathin chitosan film which was immobilized on silica substrate. In addition,
the adsorption behavior of rhodamine 6G (R6G) at silica/water interface was also concerned.

The dissertation is composed of following parts:

In the first chapter, the application of total internal reflection fluorescence technique in
the research of biological systems and the advance on the study of interaction between
chitosan and protein were reviewed. The principle and application of TIRF were introduced
briefly. The research on biological systems, especially on the study of protein adsorption at
solid/water interface, was described in detail. Then the property and application of chitosan
were introduced, as well as the hot topics on the study of chitosan-protein interaction. The

plan of dissertation was put forward at the last part of this chapter.

In the second chapter, a new TIRF cell was developed based on the present experimental

v
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