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Abstract: Cell behavior and differentiation are not only influenced by biochemical 

cues but also by physical properties like adhesive geometry, topography, and stiffness 

of the 3D extracellular environment. Correspondingly, cells exert, sense, and respond 

to physical forces. I will discuss how 3D laser nanoprinting can be applied to design 

3D cellular microenvironments with defined geometries and adjustable flexibility to 

study the interplay between extracellular physical factors and cell function in a 

systematic approach. Measurements of cell adhesion forces in relation to adhesion 

geometry are also feasible. In collaboration with chemists we have developed stimuli-

responsive resists for 3D printing. These hydrogels change their mechanical 

properties upon external stimuli and have great potential for applications to study 

cellular mechanobiology. We have manufactured a miniaturized device that can be 

used to mechanically stretch single cells in a well-defined temporal and spatial 

manner and to simultaneously measure cellular contraction forces. In combination 

with knockout cell lines of proteins involved in cellular force production (e.g., non-

muscle myosin II isoforms, -actinin isoforms) this system will allow to study the 

molecular basis and regulation of force generation by non-muscle cells. 
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