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Liposomes are artificial lipid vesicles characterized by a membrane composed of lipids that confers to this structure the ability to encapsulate and protect the active molecules. This particular property allows the liposomes to be used as vectors or biological carriers in food industry, biomedicine, pharmaceutics (vectorization and drug delivery), genetics (transfection or gene transfer) and tissue engineering. The membrane is composed of one or more bilayers which form a lipophilic space. The main constituents of liposomes are phospholipids, which are amphiphilic molecules containing water soluble, hydrophilic head section and a lipid-soluble, hydrophobic tail section. In this work, we studied the lipid organization and mechanical properties of biomembranes made of marine and plant phospholipids. Membranes based on phospholipids from rapeseed and salmon were studied under liposome form and as supported lipid bilayer. Dioleylphosphatidylcholine (DOPC) and dipalmitoylphosphatidylcholine (DPPC) were used as references to determine the lipid organization of marine and plant phospholipid based membranes. Atomic force microscopy (AFM) imaging and force spectroscopy measurements were performed to investigate the membranes topography at the micrometer scale and to determine their mechanical properties. The mechanical properties of the membranes were correlated to the fatty acid composition, the morphology, the electrophoretic mobility and the membrane fluidity. Thus, soft and homogeneous mechanical properties were evidenced for salmon phospholipids membrane containing various polyunsaturated fatty acids. Besides, phase segregation in rapeseed membrane and more important mechanical properties were emphasized for this type of membranes by contrast to the marine phospholipids based membranes.

