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Overview
Like other cells, the RBC membrane is composed of a lipid bilayer (BL) supported by a cytoskeleton (SC).

The BL provides fluidity, area incompressibility and slight resistance to bending. The SC provides shear

elasticity. The coupling of the SC to the BL is provided by protein junction complexes, with possible sliding.

Despite this biological reality, the most commonly adopted modelling strategy is of the capsule type[1],

representing the SC and the BL in only one solid layer. To quantify the consequences of this simplification,

we compare Capsule (C) and Vesicle (V) models with models that distinguish the bilayer from cytoskeleton

by a combination of Capsule-Capsule (C-C) and Vesicle-Capsule (V-C), as well as Capsule-Spring (C-S)

and Vesicle-Spring (V-S) on the typical dynamic regimes (Ca, λ) observed for shear flow.

Modelling strategy[2,3]

Comparison in shear flow[3,4,5,6]

Tumbling (Ca = 0.005, λ = 6.67) :

❖Different models follows different Jeffery’s orbits.
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Swinging (Ca = 0.5, λ = 0.4) :

t* = 7 t* = 15 t* = 20 t* = 33

Transition to Swinging (Ca = 0.113, λ = 0.42) :

Multilobes (Ca = 1.5, λ = 6.67) :

C-C :

V-C :

Conclusion[3]

➢ Precise quantification shows that the deviation of

modelling RBC as a Capsule is not so negligible.

➢ Accurate modelling strategy is at least as

important as the choice of the stress free shape.

➢ Along with accurate mechanical membrane

properties, the way they combine is also

important as well.

➢ The anisotropy developed by the spring network

made the V-S model unstable.
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