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“To what extent can mesoscale computer simulation
be used to predict properties of (macro)molecular
systems?"

In this talk, I will give an overview about recent work in my group on the mesoscale compu-
ter simulation of conformational and dynamic properties of several (macro)molecular sys-
tems. In our studies, we have used the dissipative particle dynamics (DPD) method [1,2].
Following the multiscale computer simulation approach, we have developed coarse-grained
(CG) models for polymer nanocomposites [3], organic and water solutions of lecithin and
bile-salts [4,5], polyimides [6], precursors of polyacrylonitrile fibers, polyurethanes. I will use
some of these examples to demonstrate how to keep in a CG model the most important infor-
mation about the chemical structure of (macro)molecules which is crucial for correct re-
presentation of macroscopic properties of these systems. I will discuss the arising problems in
detail, including methodological aspects of DPD method with special attention to the issue of
whether the conditions of excluded volume and non-phantomness of polymer chains can be
satisfied in the course of simulations with «soft» potentials.
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