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Here we present a comparative overview of nanomechanical models that were used to 
calculate mechanical properties (elastic modulus) of biological cells in atomic force microscopy 
(AFM)  indentation  experiments.  We  investigated  the  question  if  cell,  being  a  highly 
heterogeneous object, could be described with the elastic modulus in a self-consistent way. The 
different probe shapes and sizes, as well as various nanomechanical models, were compared [1, 
2].  The cell was approximated as a homogeneous elastic medium that  had either a smooth 
hemispherical boundary (Hertz/Sneddon  model)  or  the  boundary covered  with  a  layer  of 
glycocalyx and membrane protrusions (“brush” model). The further extensions of the brush 
model for multicomponent brushes and brushes larger than the height of the AFM probe were 
investigated [3]. We demonstrated that only the brush model showed self-consistency when 
processing the indentation data  collected with large spherical AFM probes [4].  In all other 
models: Hertz/Sneddon models (no brush took into account) and when the brush model was 
applied to  the data  collected with sharp conical probes,  the elastic modulus demonstrated 
strong depth dependence. The nature of these results is discussed.
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