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Abstract
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Abstract:

Significant media attention has been given to novel applications for products that
contain nano-scale materials. It is believed that the nanoparticles will enhance the
performance of many products, such as stain and wrinkle resistant textiles and to
provide improved cosmetics. However, there is no confirmed evidence that these
nanoparticles will not have any side-effects to the human and natural environment. This
project aims to mathematically model the absorption and penetration mechanisms of
nanoparticles through the skin. We investigate the energy behaviour of a C60 fullerene
interacting with a lipid bilayer. Using the 6-12 Lennard-Jones potential function and the
continuous approximation, the equilibrium spacing between the two layers of a bilayer is
predicted to be 3.36 A. On assuming that there is a circular hole in the lipid bilayer, a
relation for the molecular interaction energy is determined, involving the circular radius b
of the hole and the perpendicular distance Z of the spherical fullerene from the hole. We
observe that a C60 fullerene first penetrates through a lipid bilayer when b > 6.81 A,
and as the hole radius increases further it moves to the centre of the bilayer and

remains there for increasing hole radii. Accordingly, our modelling indicates that at least



for the system with no external forces, the C60 fullerene will not penetrate through the

lipid bilayer but rather remains encased between the two layers at the mid-plane

location.
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bilayer, C60 fullerene



