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Environmentally sensitive hydrogels have an enormous potential in various 
applications1. Thermoresponsive polymers including poly(N-isopropylacrylamide) 
(PNIPAAm) and poly(N,N-diethylacrylamide) (PDEAAm) change swelling with 
temperature2.  

The aim of our investigation was to determine, by LC, changes in polarity of 
PNIPAAm and PDEAAm gels and in sorption of biopolymers with temperature. The 
retention of solutes in the PNIPAAm gel crosslinked with 1 wt. % of N,N'-
methylenebisacrylamide decreased with increasing temperature; a jump change was 
observed at 35 °C. The dependence of the solute retention volume on the Taft σ* 
constants confirmed a decrease in polarity with temperature. 

The determined values of Gibbs energy changes (ΔGCH2) were rather low - 
2.41 kcal/mol for PNIPAAm and 1.08 kcal/mol for PDEAAm. Gibbs energy of the 
interactions increased in the order:  

phenol < benzyl alcohol < ethanol < butan-1-ol.  
The highest energy of butan-1-ol - polymer interaction confirmed a rather 

nonpolar character of the polymers. Protein and dextrans exhibited higher retention 
volumes at 40 °C than at 22 °C confirming thus hydrophobic interactions of these 
compounds with PNIPAAm. A drawback of these temperature-sensitive hydrogels 
consists in their slow response.  
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