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Abstract: Supercooled water is the state of water that exists below the freezing point of water 
and before the onset of crystallization. If water is cooled fast enough, crystallization may be 
avoided and water can form an amorphous solid. The structure of water and the underlying 
dynamics of the molecules are important considerations in these processes. Addition of small 
biomolecules further affects the local water structure and the response to freezing, where 
crystalline and amorphous environments are created. It is known that water affects the 
structure, dynamics and other functional properties of these biomolecules. As a result, many 
important questions are raised from a microscopic perspective. For example, how is the local 
equilibrium structure of water (from ambient to supercooled temperatures) affected by the 
presence of solutes? In practice, the choice of cryoprotectants and their use in aqueous solutions 
typically involves a trial and error approach to optimize such systems. The molecular level 
detail of the interactions caused by the increase of molecular weight of cryoprotectants 
approaching cold and supercooled states is poorly understood. In addition, very few 
experiments have allowed detailed molecular insights into how synergistic effects arise (if any) 
between cryoprotectants under such conditions beyond standard thermodynamic 
considerations. Moreover, such detailed structural is absent from the current literature. In this 
seminar, an introduction to this ongoing work and some new results characterizing important 
processes identified in supercooled water will be presented. 
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