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ABSTRACT

In the last years an enormous interest in drug delivery systems based on nanoparticles as
therapeutics  carriers  has  emerged.  Although  the  mechanical,  chemical  and  geometrical
properties of these nanoconstructs can now be controlled and tailored during the fabrication
process, there is  still  no precise knowledge about an optimal choice of the so called 4S
parameters  namely  stiffness,  size,  shape,  and surface  properties  in  making  the  targeting
mechanism  the most effective.

Moreover, the contribution of blood rheology to nanoparticles deposition and subsequent
adhesion dynamics on the capillary walls plays a fundamental role in the development of
new nanocostructs and represents a complex multiscale and multi physics problem which is
far from being fully understood.

In this  study a  computational  framework based on coupled Lattice Boltzmann (LB) and
Immersed Boundary (IB) is employed to predict the vascular transport and the adhesion of
nanoparticles in capillary flows. The fluid solver for the Navier-Stokes equations is based on
the three dimensional D3Q19 Lattice-Boltzmann Method [1]. Cell rehology of red blood
cells is simulated through a membrane constitutive model [2-3]. Ligand molecules on the
surface of the nanoparticles interacting with receptors deposited along the blood vessel walls
are modelled as elastic springs which tend to establish bonds with receptors on the vascular
wall.  The  analysis  of  the  margination  and adhesion  dynamics  of  nanoparticles  in  whole
blood  flow  is  sistematically  performed  varying  the  size,  shape  and  stiffness  of  the
nanoparticles under different physiological flow rates, hematocrit and capillary diameter.
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