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Translational Motion of Liquid Lubricants Tracked with Single Fluorophores

Onishi, Hiroshi
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30 ms

The single fluorescent molecule tracking method, developed in the study of
lipid bilayers, has been applied to lubricant oil interfaces. In the measurement of lipid bilayers,
the diffusion of fluorescent molecules incorporated into the bilayer is tracked using an optical
microscope. By reducing the number density of fluorescent molecules, it has become possible to
separate and identify individual fluorescent molecules. In this study, single fluorescent molecules
incorporated into modifier layers adsorbed at a lubricant-glass interface were observed using a
fluorescence microscope as a time-resolved video with a time resolution of 30 ms. The number of
fluorescent molecules as a function of time was interpreted with a mathematical model that included
kinetics due to adsorption, desorption, and burnout on the glass surface. Spirobifluorene-based
fluorescent compounds with burnout resistance were synthesized chemically.
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