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Nowadays complex systems consisting of various
soft materials, such as polymers, colloidal particles,
liquid crystals and amphiphilic membranes have
acquired great interests, because these complex
materials are widely observed in biological systems
and are extensively used in pharmaceutical,
cosmetic, food, and other chemical industries. By
doping guest soft materials to a host soft material,
the dominant interactions that stabilize the
structure of the host soft material are modified
by additional interactions originated from the
restriction of translational degrees of freedom of
the guests, which brings characteristic structural
transitions. In particular, I have been focusing on
the complex system of surfactant-menbrane and
polymer because it is anticipated that it appears
various phenomena based on a balance of energy
and entropy, since each has large internal degree of
freedom. I challenge understanding the complicated
phenomenon in the membrane-polymer complex
system by physics.
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