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Models for cell mechanics
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Mechanics of the cell membrane
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Mechanics of the cell membrane
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Mechanics of the cell membrane

Solution :
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Why is the cell membrane model of the previous section not sufficient to characterize

cells like fibroblasts? 

What is the fundamental difference between a red blood cell and

a fibroblast? 

Fibroblasts not only consist of a cell membrane but also have a nucleus

and cytoskeletal filaments that are, as we have seen, relevant for locomotion and 

force generation. How do cells move? How do cells attach to surfaces? How are 

forces from outside the cell transmitted to the cell nucleus where they might influence 

gene expression? 

Mechanics of the cytoskeleton
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Cellular solids
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One of the most elegant but maybe also most controversial models in cell

mechanics can help to explain these phenomena: the tensegrity model.
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lp

Bending stiffness

F = κ2/(kBT l4) δ

F = κlp / l4 δ
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Cell motility
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Cell motility with actin networks

It polymerizes in the presence of ATP 

to give the microfilaments.It is a 

reversible process.

Thus, there is a dynamic equilibrium 

in the density and organization of 

actin networks.

The mechanisms of polymerization 

and depolymerization generate cell 

movements
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Cell motility with actin networks
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