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Mechanical properties of biomembranes define several biological processes, for example 
osmotic shrinkage and swelling of cell volume or cell membrane deformation during endo- 
and exocytosis or cell migration. Therefore the determination of these properties is highly 
relevant to understand the above described cell processes. Using atomic force microscopy 
(AFM) membrane elasticity (Young modulus), bending stiffness or area compression modulus 
can be determined gently pressing a cantilever onto the membrane surface and simultaneously 
recording the restoring force vs. deflection (Fig.1). In the literature numerous models are 
known to interpret these force distance curves to calculate the mechanical parameters of the 
membrane. Here, we used a model where shallow spherical shells deform under point loads 
[1], [2], [3]. As shells spherically closed phospholipid bilayers (unilamellar vesicles) coated 
by surface proteins were used. These serve for adequate cell membrane model systems based 
on their composition, structure and size. Moreover, they are filled with buffer instead of 
biological polymers and yield information exclusively on the mechanical properties of the 
membrane and not on the whole cell. The fact that our results are in good agreement with 
other values from the literature demonstrates that AFM is an appropriate technique to study 
mechanical biomembrane properties. Simultaneously, protein coated unilamellar vesicles 
proved to be a suitable model system for cell membranes from the mechanical point of view. 

 
 
 
 
 
 
 
 

Fig.1 Scheme of the AFM set-up with vesicle as sample. 
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