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Abstract: Our laboratory seeks to engineer the assembly of polymers, 
surfactants, and nanoparticles into micro- or nanostructured materials. We 
seek to create ‘smart’ (i.e., responsive) materials whose properties can be 
transformed by an external stimulus. The inspiration for our work frequent-
ly comes from nature, and extends across the range of length scales. 

• At the nanoscale, we study molecular self-assembly into structures 
such as vesicles and micelles. In addition, we have created self-
assembling biopolymers that are able to convert liquid blood into a gel; 
thereby, these ‘hemostatic’ materials stop bleeding from serious inju-
ries. This research has resulted in a commercial product called Rapid-
Seal Wound Gel that is available at pharmacies across the country. 

• At the microscale, we create polymeric capsules inspired by the archi-
tecture and properties of biological cells. Examples include: capsules 
with many inner compartments; capsules that can ‘swim’ in water in 
the presence of a chemical fuel; and capsules that can act as 
‘miniature factories’, synthesizing products on-demand. 

• At the macroscale, we develop polymer hydrogels inspired by the 

structure and properties of plant and animal tissues. For example, we 

have designed gel sheets that roll up into tubes under a specific cue, 

and flexible gels that protect fragile objects against impact. We have 

also found that gels can be electroadhered to tissues, which may pave 

the way for surgeries without sutures. 
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