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Abstract

Nature has evolved to grow, heal materials and tissues through self-assembling processes
capable of organizing a wide variety of molecular building-blocks at multiple size scales. While
advances in nanotechnology, additive manufacturing are enhancing our capacity to emulate
some of these biological structures. It is increasingly evident that recreation of the complexity
and functionality of living systems will require new ways of thinking and building materials.
This talk will present our laboratory’s efforts to use supramolecular events found in nature to
engineer new materials and design innovative biofabrication processes based on
multicomponent self-assembly, protein order-disorder synergies, diffusion-reaction
processes, and/or organic-inorganic interactions to organize multiple types of biological
(e.g. proteins, polysaccharides) and synthetic (e.g. peptides, surfactants, graphene) building
blocks hierarchically. The resulting materials exhibit properties such as hierarchical
organization'3, the capacity to grow and heal®3, tuneable mechanical properties'? and

spatially-controlled bioactivity*®.
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