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Bioassay sensor using stimuli-response of immobilized model cell membranes
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The release kinetics of fluorescent substances encapsulated in spherical
vesicles of lipid bilayers were measured in the presence of pesticides, and release kinetic
parameters (release rate constant, initial rate of release) were calculated. Using the release
kinetic parameters obtained from the bilayers with different degrees of unsaturation of the
phospholipid acyl chains, we were able to obtain multiple regression equations to predict the
toxicity of the six pesticides. Furthermore, thermal analysis of the interactions between the lipid
bilayers and the pesticides was performed to infer the nature of the interactions. We also measured
the basic properties of bilayers with branched acyl chains, and obtained guidelines for the design
of new model cell membranes. On the other hand, for the immobilization of lipid bilayers, we
investigated their embedding in gels on electrodes, but were unable to select an effective gel
material.
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