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Abstract: 
 
Cells can sense and transduce a broad range of mechanical forces into distinct sets of biochemical 
signals that ultimately regulate cellular processes, including adhesion, proliferation, differentiation, 
and apoptosis. But how is force translated at the molecular level into biochemical signal changes 
that have the potential to alter cellular behavior?  New nanotechnology tools allow for the first time 
to probe how the structure/function relation of proteins can be switched if they are mechanically 
stretched and partially unfolded.  Deciphering at the nanoscale the design principles of native 
extracellular matrix molecules and how they respond to force is essential to the design of the next 
generation of biomaterials and tissue engineering scaffolds.   
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Viola Vogel is Professor in the Department of Materials at the ETH Zurich heading the Laboratory for 
Biologically Oriented Materials.   After completing her graduate research at the Max-Planck Institute for 
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