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	Title: Phase transitions in bio-gels: towards structure/properties control of bio-aerogels and of responsive biomaterials
	Authors: Loris Gelas, Peter Veres, Tatiana Budtova, Pavel Gurikov
	Presenter: Loris Gelas
	Abstract: Stimuli-responsive or so-called "intelligent" materials undergo triggered changes when exposed to specific environmental cues. Stimuli-responsive synthetic polymers represent one most studied class of such materials which undergo significant conformation changes upon external stimuli. In the view of transition to bio-based economy, an obvious question arises: can bio-based gels replace "intelligent" petrol-based ones or even suggest new applications?



Solutions and gels based on natural polymers, polysaccharides, are widely used in food, cosmetics and pharmaceitics. In this project we intend to understand and to quantitatively describe non-solvent induced volume transitions in bio-gels. In addition to the fundamental scientific interest we will target  two applications: bio-aerogels and responsive bio-materials (bio-sensors).



Bio-aerogels are recently discovered open-pores solid networks based on natural polymers with high porosity (min. 90%), high specific surface area (at least several hundreds of m2/g) and are mainly mesoporous. They are made via polymer dissolution, solution gelation followed by solvent exchange and drying with supercritical CO2.(1) Solvent exchange is a key step controlling formation of bio-aerogel structure.(2,3) For making stimuli-responsive smart biomaterials, high sensitivity towards small changes in the solvent/non-solvent composition is required. 

The overall goal of the project is to understand and to quantitatively describe volume transitions in polysaccharide bio-gels in industrially relevant non-solvents and their mixtures.



Project outlines and the first results will be presented.
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