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TITLE A 3D multiscale particle-cell hybrid model and a microfluidic platform are developed

to model nanoparticle transport, dispersion, and adhesion dynamics in blood
Characterization of suspension. The motion and deformation of red blood cell is captured through Immersed
the effects of blood

Finite Element method. The influences of vascular flow rate, geometry, nanoparticle
shape and size on nanoparticle distribution and delivery efficacy are characterized. . A

cells on Nanopa rticle non-uniform nanoparticle distribution profile with higher particle concentration near
delive ry in the vessel wall is observed. Such distribution leads to 50% higher particle binding rate

. . . compared to the case without RBC considered. The tumbling motion of RBCs in the
microcirculation core region of the capillary is found to enhance nanoparticle dispersion. The modeled
Yaling Liv, Jifu Tan and Antony binding results are validated through designed experiments in microfluidic devices.
Thomas Results from this study contribute to the fundamental understanding and knowledge
Lehigh University, USA on how the particulate nature of blood and nanoparticle influences for nanoparticle

delivery efficiency, which will provide mechanistic insights on the nanomedicine design
for targeted drug delivery.
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