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Simulation of Red Blood Cell Deformation
Using a Particle Method

M asay uki TANAKA, The Department of Engineering, The University of Tokyo
Saiichi KOSHIZUKA y The Department of Engineering, The University of Tokyo

(Received 5 September, 2006; O in revised form 13 November, 2006)

A red blood cell (RBC) shows a biconcave shape in a static fluid, while it shows acup shapein aflow. In this study, the
RBC membraneis modeled by stretching springs and bending springs and the fluid is calculated by the Moving Particle
Semi-implicit (MPS) method. The RBC became to the biconcave shape in a static fluid, aswell asit is deformed to the
cup shapein aflow. It is shown that the specific shapes of an RBC can be explained by normal mechanics of elasticity.

(KEY WORDY): Particle Method, Red Blood Cell, Deformation, Spring Model, Biomechanics
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50 RBCintheflow deforming to a cup shape
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6 0 Relation of velocity and deformation index
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7 0 Force and bending
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80 Variation of surface area
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10 O Acceleration by pressure, viscosity and springs
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