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We then carried out numerical simulations to probe
the dynamic behavior of individual sickle RBCs
based on the clinical/experimental data.
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Motivation

Clinical/Experimental Data

Sickle cell anemia (SCA). an inherited blood
disorder exhibiting hetero-geneous cell morphology
and abnormal rheology under hypoxic conditions.

Blood samples from patients with SCA have been
collected for In vitro test. Each blood sample was
fractionated Into four density subpopulations using an
Optiprep-based gradient medium.
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These four samples Included two with hydroxyurea
treatment (On-HU) and two without HU treatment
(Off-HU). Selected hematologic parameters are
summarized here:

Abnormal, sickled, red blood cells
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SCA 1s often characterized as

a rheological disease.
Kaul & Xue, Blood, 1987, 77, 1353.
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Sickle RBCs (indicated by arrows) get stuck in microgates

Individual patients with SCA
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RBCs in microfluidic channel with obstacles. X Experiment
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»» Sickle RBCs treated with HU had less capillary
obstructions, Indicating that HU can enhance the
dynamic  performance of sickle RBCs In

Sickle RBCs in microchannel with multiple microgates microcirculation.

Sickle RBCs exhibit different transit velocity for S
different cell morphologies: ummary
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Triangular mesh:

» each vertex — a coarse-grained particle

» bending resistance of lipid bilayer
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