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Interactions between nanoparticles and biological membranes: Mechanism elucidation
and multiscale simulation
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We have investigated the impacts of nanometer-sized silica particles on the
biological membranes and the model membranes. The hemolysis assays revealed that the membrane damage of
red blood cells by silica particles is affected not only by the particle concentration and the incubation
time, but by the particle size and the ingredients of isotonic solution media. The pressure-area curves
obtained from a Langmuir instrument implied that the silica particles attractively interact with a
monolayer of phospholipids (i.e., a model membrane). The targets in biological membranes for adsorption
of silica particles would include membrane proteins, phospholipids, and carbohydrate chains binding to
them; nevertheless, the more detailed experimental studies are required to draw the final conclusion.
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