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ABSTRACT: 
Gelation results from a variety of distinct processes by which attractive interactions between 
macromolecules or nanoparticles lead to dynamic freezing and to the emergence of macroscopic 
rigidity. This amorphous solidification occurs either as an equilibrium or a nonequilibrium process, 
generating different kinds of gels. We will study the diverse pathways to gelation, the residual 
dynamics of weakly-bonded (physical) networks, and the mechanical properties in systems in which 
self-assembly and gelation come either as a single process or as distinct stages involving distinct 
energy-scales. We will investigate systems driven to gelation by temperature-dependent 
interactions, by supramolecular association, by the self-assembly of peptides and nucleotides. A 
crucial feature of this project is the extensive exploitation of new experimental and numerical 
techniques in the fields of microrheology, optical correlation and biosensing. This will enable us to 
investigate gel rheology over extended time/space domains, unravel the ’frenzy’ dynamics of 
physical gels with frozen-in stresses, design biomolecular networks with unprecedented rheological 
properties and responsive to specific molecular actuators. 
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