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Particles are modelled as a 
continuous granular phase

Suspending fluid flows through 
the porous particulate phase
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We consider : 

Varying stiffness

Varying radius
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Clogged states occur for certain 
ranges of particle fractions and 
sizes, when we vary stiffness or 

radius of the channel

What are the factors that drive the onset of vaso-occlusive crises?

In patients with sickle cell disease (SCD), the red blood cells (RBCs) lose their flexibility and stiffen upon 
deoxygenation in the veins. This can lead to painful episodes called vaso-occlusive crises (VOCs).

VOCs are a major cause of morbidity and mortality in SCD patients worldwide. 

What happens in Sickle Cell Disease?

What does our model predict?

KEY RESULT

The model provides a 
clogging criterion which 
can be used to identify 

blood parameters linked 
to increased vaso-

occlusion risk

Clogged CloggedNot cloggedNot clogged

As the particle fraction increases, the particulate phase slows down, and the 
flow is dominated by the suspending fluid


