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ABSTRACT

There are numerous computational models relating forces on particulate drug carriers under
flow and their adhesion kinetics to the blood vessel wall. These models often neglect
interparticle interaction, collision dynamics with blood cells and effects of gravity. At normal
physiological flow these assumptions are valid [1]. However, at sufficiently low shear the
neglected forces become apparent and affect significantly the observed deposition patterns.
Including all the relevant forces complicate the model beyond usefulness.

Thus, we propose an augmentation of the flux term in the traditional models by including low
shear effects in the solution of Cauchy momentum equations at low stress Froude number
limit.

Our approach, when coupled with the traditional models, significantly expands their predictive
ability of particle deposition patterns in cerebral aneurysms while retaining their validity for
higher shear flows. Using an in vitro model, where we infuse a solution of particles under
physiological flow through models of idealized cerebral side aneurysms, we show that the
extended computational model is capable of recapitulating the obtained deposition patterns.
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