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In this grant proposal, we focused on the temperature-sensitive lipid
membranes that undergo a phase transition at a certain threshold temperature, and designed lipid
nanoparticles where a photothermal dye was embedded in the membrane. We expected that very local
heat generated by light irradiation directly affects the lipid bilayer membrane efficiently, causing

a phase transition and releasing a biomolecule encapsulated in the liposomes. As expected, the
encapsulated biomolecules could be released upon the light illumination. Furthermore, we found that
the temperature increment nearby the liposomal membrane was scarce because the local heat was
efficiently consumed in the phase transition. It should also be noted that relatively large
molecules could be encapsulated and released by the Ii?ht illumination. Our proposed system is
assumed to be applied as a new tool for optical control of the spatiotemporal dynamics of
concentrations of various biomolecules.
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