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Abstract 
 
 
The mechanical properties of cellular micro-environments in vivo are highly dynamic and 
spatially heterogeneous. An increasing number of studies have shown that aging and 
diseases cause significant remodeling of extracellular matrix (ECM) either by overproduction 
of EMC proteins or by modulation of stiffness or directional order. Therefore, the materials 
that can change the structures and mechanical properties on demand have been drawing 
attentions in biomedical sectors. I will introduce some of our recent studies towards the 
design of cellular micro environments for the mechanical stimulations and regulations of 
single cells and multicellular systems, including (i) stimulus-responsive supramolecular 
hydrogels and nanofibers in 2D and 3D, (ii) fine-tunable, 2.5D micro-wrinkles, and (iii) 
printed mechanical metamaterials. 
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