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In this study, we analyzed the interactions between various physiologically
active substances (cholesterol, vitamins, surfactants, etc.) and biological model membranes
(cell-sized liposomes), and investigated their two-dimensional (membrane phase separation structure)

and three-dimensional (morphological structure) dynamics have been analyzed in detail by methods
such as image analysis. Relationship between physiological responses and membrane interaction at the
molecular level have been discussed. In addition, based on the results, we have made mathematical
models and have been engaged in research on chemical synthesis of substances with functions similar
to that of membrane receptors and channels. More specifically, (1) the effect of cholesterol, and
also the aging model of oxidized cholesterol, on the membrane dynamics, (2) the effect on the
dynamics when the molecular weights of the hydrophilic and hydrophobic parts are systematically
changed.
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