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Influence of Interactions on the Translocation of Nanoparticles Across

Biomembranes
GU Hongmei, LIANG Qing, CHEN Qinghu

College of Mathematics, Physics, and Information Engineering, Zhejiang Normal University, Jinhua
21004, China

Abstract:

The interactions between nanoparticles and biomembrane have important influences on nanoparticle
applications in cell imaging, biosensor design, drug delivery, disease diagnoses and therapy. Here, the
morphological deformation of the biomembranes and the change of the free energy of the system
during the translocation of a rodlike nanoparticle across the biomembranes under the conditions of
different interactions is investigated with the self-consistent field theory. The results show that, during
the translocation of nanoparticles across the biomembrane, the morphology of the biomembranes is
deformed differently with varying the interactions between the nanoparticles and the biomembranes;
furthermore, through analyzing the change of the free energy of the system, it is found that the
interactions between nanoparticles and biomembranes can obviously influence the translocation of the
nanoparticles across the biomembranes. These results may yield some theoretical insights into the
relevant biological applications of nanoparticles.
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