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Abstract To determine the mechanical properties of lipid bilayers at nanoscale by atomic force microscopy has become an important

technique for investigating the stability of lipid bilayers. Generally, the force spectroscopy involves the interaction between the atomic force

microscopy and lipid bilayers, which consists of a linear part and a nonlinear part. So far, the mechanism about the linear part is not totally

clear. Taking the lipid bilayers as a half elastic space, the interaction of the atomic force microscopy with the lipid bilayers is analyzed

systematically based on the reciprocal theorem. The theoretical results contain Young’s module and Poisson’s ratios, as important

parameters for lipid bilayers, which are related to the ion concentration of solution. Young’s module and Poisson’s ratios increase and

decrease, respectively, with the increase of the ion concentration of the solution. So the theoretical results not only give a reasonable

explanation of the linear part of the experimental results obtained by H. J. Biitt, but also indicate how the ion concentration affects the

stability of lipid bilayers. The radius of atomic force microscopy tip enters also the theoretical consideration with its square root as a

parameter, which reasonably explains the increase of the force between the atomic force microscopy and lipid bilayers with the increase of

the radius of atomic force microscopy tip in H. J. Biitt’s experimental results.
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Fig. 2
atomic force microscopy and lipid bilayers
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