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Abstract  
In this talk, I will present my group’s recent work aimed at developing predictive coarse-grained (CG) models for 

investigating structure and dynamics in soft materials with chemistries that have specific and directional molecular 

interactions. Although computational studies have been tremendously useful in understanding molecular phenomena and 

guiding synthesis of new macromolecular soft materials for a wide variety of applications, the inability to capture small 

scale specific and directional interactions (e.g., hydrogen bonds) alongside macromolecular length and time scales 

represents a key limitation of most studies to date. We address this limitation by developing coarse-grained models that 

capture the anisotropic, directional and specific interactions (e.g., hydrogen bonding interaction) governing the structure 

and thermodynamics in many polymer systems of interest. In this talk, I will also present our recent work using a 

combination of atomistic molecular dynamics simulations, PRISM theory and molecular simulations with these new coarse-

grained models for two specific systems: 1) thermo-responsive biopolymers, specifically, elastin-like peptides and collagen-

like peptides, and 2) polymer nanocomposites composed of polymer grafted nanoparticles in a polymer matrix, with 

hydrogen bonding donors and acceptors in the graft and matrix polymers. The successful development of qualitatively, and, 

in some cases, quantitatively accurate CG models is enabled by synergistic feedback from experiments conducted in the 

labs of our collaborators, specifically Prof. Kristi Kiick (University of Delaware), Prof. April Kloxin (University of 

Delaware) and Prof. Ryan Hayward (University of Massachusetts). I will present some of these key experimental results 

alongside the computational results from my group. 
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