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The ability to construct new materials out of microscopic building blocks is still in its infancy, mainly 
because the pathways by which they assemble are complex. Developing materials therefore relies on 
discovering microscopic design principles, often inspired by what evolution has created in biological 
systems. In this talk, I will highlight recent research results in which simulation and theory are used 
to identify microscopic design tools, and how they can be utilized to create systems with interesting 
behavior. Topics of focus may include: switch-like surface binding of competing multivalent particles; 
phase behavior of self-assembling supramolecular polymers; and chemical/mechanical modelling of 
photo-actuated liquid crystal network films. Emphasis will be placed on identifying the key physical 
ingredients driving the behavior of each system, and how theory and simulation provides predictions 
for utilizing these microscopic design features in new ways. 
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