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Multilayered poroelasticity interacting with Stokes
flow
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We prove the existence of a weak solution to a fluid-poroelastic structure interaction problem in which the
structure consists of two layers: a thin poroelastic plate layer in direct contact with Stokes flow, and a thick
Biot layer sitting on top of the thin layer. In the (quasi-static) Biot layer the permeability is a nonlinear
function of the fluid content. Existence of a weak solution is obtained using a constructive proof based on
Rothe’s method. We provide uniqueness criteria and show that the constructed weak solutions are indeed
strong solutions if one assumes additional regularity. We show how this result impacts the design of drug-
eluting stents for the treatment of coronary artery disease.

The presence of drug-eluting stents alters the permeability of the arterial walls and impacts advection, reaction
and diffusion of anti-inflammatory drugs, such as sirolimus, into the poroelastic arterial walls. This informa-
tion helps alter the design of drug-eluting stents for improved long-term efficacy. The results presented in
this talk were obtained in part with Lorena Bociu, Boris Muha, Yifan Wang, and Justin Webster.
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