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Lipid bilayer membrane as peculiar field for chemical reactions -
characterization with time-resolved spectroscopies

oKaoichi Iwata
Department of Chemistry, Faculty of Science, Gakushuin University, Japan

[Abstract] The lipid bilayer membrane is a major constituent of biomembranes, where a
large number of biochemical reactions proceed. The lipid bilayer membranes, however, have
peculiar characters as a field of chemical reactions. Their thickness is several nanometers, or
the length of two lipid molecules, with the hydrophobic interior sandwiched by the polar head
groups and the water layer outside. We examine the characters of the lipid bilayer membranes
by using time-resolved spectroscopies. We solubilize trans-stilbene as a fluorescence probe in
liposome lipid bilayer membranes formed by a single phosphatidylcholine with a diameter of
100 nm. The rate of its photoisomerization reaction in the fluorescent excited state observed
with picosecond time-resolved fluorescence spectroscopy reveals that there are two domains
with the viscosity values different by several tens of times in the liposome lipid bilayer
membranes. The thermal diffusivity and polarity of the membranes are also evaluated with
time-resolved Raman spectroscopy and time-resolved near-infrared absorption spectroscopy.
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AREIEIZ 31 D 7 7 M#EEZ Fig. 1. Probe molecule solubilized in liposome lipid bilayer membrane.
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