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The process of platelet activation and blood coagulation is very complex and not yet well
understood. Experimental studies recognize that thrombus formation can occur within
blood vessels bifurcations, branching or strong curvature regions. Moreover, internal car-
diovascular devices such as prosthetic heart valves, ventricular assist devices and stents
foster high hemodynamic shear stresses that can cause platelet activation and clot forma-
tion. On the other hand, diseases due to dysfunctions of the hemostatic system are also
of primary importance.

Knowing that laboratory experiments are usually very expensive and time consuming,
an investment in comprehensive, reliable and easy to handle mathematical models can
contribute to a better understanding of these complex phenomena [2–5].

Hereby, we present a mathematical model for platelets-fibrin clot formation and its evo-
lution affected by the blood flow within a small artery [1]. Due to the process complexity
leading to extremely complicated mathematical models, an appropriate reduction of a
biochemical network has been introduced. The initial and amplification phases of the co-
agulation process including 10 advection-reaction-diffusion equations have been replaced
by one virtual equation for prothrombinase production. Moreover, platelets action on a
biochemistry cascade has been included and the Navier’s slip boundary conditions for the
blood flow have been imposed showing their importance in platelets and biochemistry
provision towards the clotting region.
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To model the biochemical cascade a system of 13 advection-reaction-diffusion equations
coupled to each other through the reaction terms has been used. Furthermore, the blood
flow was modeled as a generalized Newtonian fluid where the Navier’s slip boundary
conditions were imposed to model the slip velocity along the blood vessel walls. The
whole coupled system of biochemistry and blood flow was solved using a finite element
method.

Three-dimensional simulations of a blood clot formation and its evolution affected by the
blood flow will be presented. Moreover, biochemistry concentrations dynamics inside the
clot and in its vicinity will be analyzed.
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