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Abstract:  
 
Polysucrose (witch trade name is Ficoll) is a highly, cross linked polysaccharide, formed by copolymerization of sucrose with epichlorohydrin. It has a high molecular weight, Mw = 400 KDa used in biologic and biopyisics applications. Ficoll is readily soluble in the aqueous media; its molecules appear to behave like rigid spherical globules which are nonflexible.
 In the present work, we have applied dynamic light scattering (DLS) and rheological measurements in order to assess the most important characteristics of Ficoll in water. Indeed, we evaluated the effect of the temperature and the concentration on rheological properties and on the size and shape of Ficoll 400.  Dynamic Light Scattering experiments indicated the coexistence of tow closely-spaced diffusive modes in solution by analyzing the spectra with double exponential fits. The apparent diffusion coefficient D at fixed concentration of Ficoll 400 showed the existence of three regimes of concentration separated by critical concentrations. The real coefficient diffusion D0 obtained by eliminating the effect of Ficoll concentration was evaluated in order to investigate the comportment of the individual chain at different temperatures, then real hydrodynamic radii were deduced. We also determined the interaction parameter kD to evaluate the medium and also to estimate the type of interactions and to assess Ficoll behavior. Rheological results allowed us to calculate the intrinsic viscosity and the Huggins coefficient kH at different temperatures, activation energy has been investigated as function of concentration for both zones of temperature. Both rheological and dynamic light scattering results indicated the existence a critical temperature around 35°C separating two zones: for temperatures smaller then 35°C, Ficoll molecules are in good solvent, around 35°C, kD show negative values, and kH take high positive values an aggregation phenomenon; then, for higher temperatures, the size of formed aggregates grow indicating probably the existence of hydrophobic interactions.
Keywords:  Polysaccharide, Dynamic light scattering, hydrodynamic radius, dynamic viscosity, intrinsic viscosity, fast mode, slow mode, activation energy 




