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The talk will review our recent work on understanding the behavior of lipid self-assembly using a coarse-grained (CG) force
field model developed recently [1]. The CG model is designed to reproduce experimental surface/interfacial properties as
well as distribution functions from all-atom (AA) molecular dynamics (MD) simulations. A series of MD simulations has
elucidated that the CG model reproduces the phase diagram reasonably and produces the membranes with reasonable elastic
moduli, surface and line tensions. With a help of technical development of free energy computation, we have evaluated
the stability of liposome. [2] A comparison of CG-MD and a simple continuum theory for the free energy barrier to the
vesicle-to-bicelle transformation reveals that the internal structural relaxation in the bilayer membrane plays an important
role in lowering the free energy barrier in case of a small unilamellar vesicle. [2] The effects of lipid components and additives
are also discussed in this talk. Especially the effect of fullerenes on the membrane properties will be discussed in details.[3]
The behavior of fullerenes in the bilayer membrane and the resultant membrane properties depend on the size of fullerene
and bilayer thickness quite sensitively. To discuss these details, we need a chemically accurate CG model constructed based
on extensive AA-MD results.
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