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Generally soft objects make the interest of the recent researches, especially vesicles, capsules and red
blood cells, because of their wide applications for the food industry, cosmetic, pharmaceutical as well as
in the medical research. Understanding the behaviour of this one will allow us for example to diagnose
diseases related to blood.
Due to the complexity of the cell membranes, we chose the vesicle model analysed in the small deformation
regime under simple shear v0 = (γ̇ay, 0, 0) where γ̇a = constante is the shear rate, set and resolved
numerically by Misbah [4] and theoretically by Guedda et al. [3]{
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System (1) above describes the evolutionin time of Ψ the inclinaition angle and R the shape deformation

of the vesicle as a function of excess area ∆ =
A−4πr20

r20
(where A is the vesicle area and r0 is the radius of

sphere) and the parameter h = 60
√

2π
15
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(32+23λ) (or the viscosity ratio λ = ηint

ηout
, where ηint and ηout are

inner and outer viscosity). It is found that vesicles display three types of dynamics; Tank Treading (TT)
where the vesicle incline at a stationary angle 0 < Ψ < π

4 with the flow direction, while its membrane
turn around the cytoplasm, Tumbling (TB) in which the membrane flips like a rigid body, provided its
initial shape is not spherical and the new regime Vacillating-breading (VB) where the vesicle oscillates
about the flow direction and its shape makes a breathing motion. In the same spirit, we set a generic
system defined by {
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Then the objective is to give a complete description of the global structure of solutions to (2).
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