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Coil-Globule Transitions 

Coil: 

S ~ r3/5 

Globule: 

S ~ r1/3 

 T 

x 

T=F 

UCST 

LCST 

Heating-induced 

CGT (HCGT) 

Cooling-induced 

CGT (CCGT) 

Globule: 

S ~ r1/3 



Similarity to Gas-Liquid Transition 
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Motivations 

 

• Cold–denaturation of proteins 

 

• Drug delivery applications 



Smart Hydrogels 

• Hydrogels are made by cross-linking a 
water soluble polymer. 

• Expansion-contraction transition 
temperature is the approximately the same as 
the transition temperature of the uncross-
linked polymer. 

• Hydrogels can be made to be target specific. 

 



The Dream 

Imagine delivering a drug imbibed in a 

gel via the blood stream to a diseased 

body part or organ.  On arrival the gel 

interacts with the diseased cells 

releasing the drug with the gel safely 

dissolving.  



Recent PhD Titles 

• Phase and Conformational Behavior of LCST-driven 
Stimuli Responsive Polymers   

 

• Effects of Supercritical Fluids on Thin Polymer Films 

 

• Empty Space and How Things Move Around in It  

 

• Monte Carlo Studies of Polymer Chain Solubility in Water  

 

• Exploring Solvent Properties of High Pressure CO2 via 
Computer Simulation  

 

• Monte Carlo Approaches to the Protein Folding Problem  
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