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Fig. 1. Vesicle force analysis. (Shear gradient lift points to
the channel wall, wall-induced lift points to the channel

center).
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Fig. 2. (a) Schematic representation of the vesicle inertial migration; (b)—(d) flow velocity around vesicles at different times (The
channel width is H = 150 pm and length is D = 1300 pm. The vesicle radius is ¢ = 20 pm and the vesicle membrane is 1 pm thick.
Water is both inside and outside the vesicles. The Young’s modulus of the membrane is 5000 Pa. The inlet speed is V, L is distance

from the vesicle surface to the channel wall).
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Fig. 3. Effect of Reynold numbers on the equilibrium posi-
tion of inertial migration with different blocking ratios (r
represents the ordinate of the centroid of the vesicle after
reaching the equilibrium position. The black dashed line
represents the experimentally reported results of Matas et al.l®!
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8 mm, i.e. the particle blocking ratios ranged from 0.0238 to
0.125).
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Abstract

The finite element method based on fluid-structure interaction is used to systematically study the inertial
migration of polymer vesicles in microtubule flow with a two-dimensional model, and the mechanism of the
vesicles deformed by the fluid and the inertial migration phenomena are analyzed. The studies show that with
the increase Reynolds number, the equilibrium position of vesicle inertial migration is farther and farther from
its initial position; with the increase of blocking ratio, the equilibrium position of vesicle inertial migration is
closer to the wall surface. For the modulus and viscosity of the vesicle membrane and for the membrane
thickness, the results show that the modulus and viscosity determine the degree of deformation of the vesicle,
and the modulus has little effect on the equilibrium position of the vesicle, but increases the viscosity, and the
membrane thickness will promote the equilibrium position of the vesicle to be biased toward the center of the
tube. This study helps to further clarify the deformation and equilibrium position of vesicles during inertial
migration, and provides a reliable computational basis for the application of vesicles in drug transport, chemical

reactions and physiological processes.
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