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Over last decades a great deal of attention have attracted by biodegradable polymers in view of their high potential for numerous biomedical applications. One typical representative of such natural biodegradable polymers is cellulose[1]. It is important that one of the possible application of composite materials based on cellulose is wound dressing. This technique necessarily includes the contact of the material from cellulose with the cells of a living organism, or more precisely, with cellular membranes. 
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A molecular-level insight into the interactions of phospholipid membranes with cellulose is crucial for the development of novel cellulose-based materials for wound dressing. In this work I employ the state-of-the-art computer simulations to investigate at a qualitative level the interactions between the lipid bilayer consisting of 124 molecules of palmitoyl-oleyl-phosphatidylcholin (POPC) and crystalline cellulose. The latest studies of this system(Fig.1) were carried out in a group of researchers led by Gurtovenko A.A.[2] In their work was shown that for the cellulose-lipid membrane system there are two major types of interactions: (i) direct attractive interactions between lipid choline groups and oxygens of hydroxyl (hydroxymethyl) groups of cellulose and (ii) hydrogen bonding between phosphate groups of lipids and cellulose’s hydroxymethyl/hydroxyl groups.                        Fig 1. POPC(green) and cellulose crystal(cyan)                                                                   
In this work I continue to explore possible parameters in this system, but already using the other methods, in this report I use computer simulation for pulling(approaching) the lipid membrane to cellulose crystal. This is interesting because this method has not previously been applied to these systems. To analyze this process, we obtained a series of “umbrella sampling” simulations. Each simulation corresponded to a specific position (distance) of the lipid layer relative to the cellulose crystal. One possible parameter that we can obtained is distribution of free energy as a function of the distance between the lipid membrane and cellulose. Analysis of this parameter can be crucial to insight the evolution of this system and also can predict equilibrium state of the membrane-cellulose system. In its turn, the equilibrium state is the first step to determining the parameters of the lipid membrane, such as, area per lipid or order parameter of tails.
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