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g oroeny . Red Blood Cell: deformability ; Cogng:;a*:m'

* The primary function of RBCs
is to enable respiration in
tissues by providing oxygen
and removing carbon dioxide
via gas exchange in the lungs

* During a typical 120 days
‘ ' ‘ ‘ ‘ lifespan of a RBC, it circulates

through arteries, veins and
small capillaries traveling —in
total— a distance of 500

km (Lasch,2000)
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UNvERSITY Changes in deformability
* Rigid Red Blood Cells

occluding microvasculature

. depriving tissues of nutrients

« damaging walls of the
spleen/liver/lungs

 Diabetes

* Oxidative stress due to high
concentrations of glucose in the
blood

e Sickle cell anemia

e Dehydration of RBCs allowing
polymerization of HbS molecules

* Malaria
* Hereditary spherocytosis
e HIV
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(Kapishnikov, 2017)
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Confocal microscopy
measurements of platelet
distributions
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[ ey . Platelet concentration at the wall
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Single cell simulations
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Stiffened HemoCell RBC Model
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Bulk suspension rheology
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UNVERSITY 3D pipe flow simulations

YZ projection, 50% healthy 50% stiff time = 0.0000 [s]
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Platelet margination
decreases with increase of
stiff cell fraction.

Stiffened RBCs dominate
close to vessel wall (R > 45).

Healthy RBCs dominate in

higher shear rate region (28
< R <45).
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Single Cell Phenomena  Bulk Rheology Phenomena

A. Stiffened RBCs have lessened 1. Cell free layer decreases with
lift force and stay closer to increasing stiff RBC fraction.

vessel wall. 2. Margination decreases with
increasing stiff RBC fraction.

B. Healthy Vs Stiff RBC collisions 3. Healthy RBCs dominate higher
result in larger displacement shear region in pipe (28 < R
of stiffened RBC as cell <45).
stiffness increases.
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Thank you!

* Computational Science Lab at the University of
Amsterdam

* Eniola-Adefeso Lab in the Chemical Engineering Dept.
at the University of Michigan
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HemoCell2D suspension simulations
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RBC vs. Platelet
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