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This research project was aimed to study two molecular architectures frequently found in nature, namely
membrane-penetrating protein Bt and metallo-porphyﬁn. It is hoped that the understanding of these
molecular architectures will lead to development of bio-inspired technology. F abrication ;)f molecular
thin-fims of membrane-penetrating protein and metallo-porphyrin using Langmuir-Blodgett and spin-
coating, respectively, was performed. Based on nanoscale tools, the principles of thin-film structure and
pore-forming mechanism of membrane-penetrating protein was investigated. It was found that the protein
has gone to a course of structural transformation prior to and during the penetration process. This
understanding may lead to a design of functional membrane-penetrating protein for nutrient and drug
delivery into cell. The. stﬁdy on metallo-porphyrins yields a detailed insight into the thin-film structure.
Optimized parameters for preparation of a good film as sensing materials in chemical sensor were also
obtained. Variation of central metal in the porphyrin rings effect the sensitivity of the film to various
chemical vapors. We have invented a laboratory prototype of electronic nose based on optical absorption.
The prototype has been tested on the analysis of various alcoholic beverages such as wines, beers and

whiskeys. Future improvement of fhis prototype will be beneficial for the food and beverage industry.





