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The possibility of irreversible transformations in the virus structure caused by
the action of rather strong local field was demonstrated both in experiments [1, 2]
and theoretically  [2-4].  In  this case the virus  infectious activity is  inhibited by
strong local field action on virus receptors located on its capsid.

Thus, it is necessary to study the systems that can allow one to obtain this
phenomenon. Such is the virus located close to the solid surface with the excited
surface  plasmon.  Here  the  intensified  local  field  is  caused  by  the  local  field
enhancement effect. The interaction between the virus and a flat solid surface has
been studied theoretically in [4-5] from the physical point of view. But the effect of
the surface structure on this interaction has not been studied yet. 

Hence, we study the interaction in the system "virus-nanostructured surface"
and its dependence on the parameters of the surface structure. In the model the
virus is  considered as  a nanoparticle,  the interaction between the virus and the
surface is considered to be caused by the Kazimir forces, the local field approach
was  applied,  and  the  local  field  inhomogeneity  inside  the  virion  is  taken  into
account.

It has been revealed, that the binding energy in the system strongly depends on
the  length  and  height  of  the  irregularities  on  the  surface,  and  on  the  relative
position of the virion and the edge of the irregularity. Furthermore, the binding
energy value in the system with the flat surface is considerably smaller than the
one in the system with the nanostructured surface.

The described and studied effect can be used, for example, for purification of
bioliquids  from viruses  and nanoparticles,  or  for  inhibiting the virus  infectious
activity.
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