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Molecular design of soft matter with the capacity to emulate behaviors of living creatures or 
ability to signal and change living systems is a major challenge in materials science. Given the 
dynamic behavior of living systems, the design has to cover “time” as the fourth dimension and 
go beyond 3D structure across scales. In our laboratory we focus on supramolecular materials 
designed with secondary bonds, which offer potential to create hierarchical structures and also 
tune dynamics at different scales given the broad energy range of intermolecular bonds. Two 
goals have been to create materials that imitate movement of living creatures and also bioactive 
materials for regeneration of tissues. Using supramolecular biomolecular and synthetic structures 
as well as covalent polymers in some cases we have developed objects that can rapidly bend and 
translate in response to light. In regeneration a broad platform of materials based on 3D 
filamentous networks has emerged with unprecedented ability to signal cells. The lecture will 
describe a recent breakthrough related to dynamic behavior of biomaterials, identifying 
supramolecular motion as an important feature in their ability to signal cells for regeneration in 
the spinal cord thus reversing paralysis and also in joint cartilage. 
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