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7.

MFE R R O EE (¥ 3C) : Flow analysis at microvascular bifurcation after partial
replacement of red blood cell (RBC) with liposome-encapsulated hemoglobin (LEH)
was performed. When the half of RBCs was replaced by isovolumic LEH particles, the
biasing of RBC flow was enhanced. However, LEH particles flowed favorably into the
lower-flow branch because many LEH particles within the parent vessel were
suspended in the plasma layer that is impenetrable to RBCs. The biasing of the RBC
flux was enhanced when the RBC aggregation was taken into account in the model. It
was clarified that the RBC aggregation-induced change of the plasma layer thickness
has a marked influence on the fractional LEH flux at the microvascular bifurcation.
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Fig. 1 Flow analysis at microvascular bifurcation
was performed using the lattice Boltzmann method.
The equation proposed by Evans and Fung was
employed for the initial shape of RBC. The immersed
boundary method was employed to incorporate the
fluid-membrane interaction between the flow field
and deformable RBC. The cell membrane is treated
as a neo-Hookean viscoelastic material and a Morse
potential was adopted to model the intercellular
interaction. Flow in the parent vessel was assumed
to be fully developed (Poiseuille flow)
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Fig. 2 Snapshot images and longitudinally
distributions of RBC and LEH in the case of the
normal model. The upper figures show the case of
Hft= 0.30 and the lower figures show the case of
H®= Hf-=0.15.

Fig. 3 Snapshot

images and
distributions of RBC and LEH in the case of the RBC
aggregation model. The upper figures show the case

longitudinally

of H#= 0.30 and the lower figures show the case of
Het= HA=0.15.
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Fig. 4: Images of RBCs passing through the
bifurcation at three time points. The hematocrit in
the parent vessel Ht®= 0.30. The fractional flow into
daughter branch b, is Q:/Q,= 0.20 in the left, and Q./Q,
=0.50 in the right.
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Fig. 5: Images of RBCs and LEHs passing through
the bifurcation at three time points. In the parent
vessel, hematocrit Ht® is 0.15, and the volume
fraction of LEH Ht" is 0.15. The fractional flow into
daughter branch b;is Q:/Q,=0.20 in the left, and Q./Q,
=0.50 in the right.
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