Hyaluronic Acid Putty at pH 2.5: Mechanism, Quantification and Conformations
Shengfang Wu1, Steve W Cui2 and Jie Chen1
1State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi，China
2Guelph Food Research Centre, Agriculture and Agri-Food Canada, 93 Stone Road West, Guelph, Ontario, Canada N1G 5C9a
This report will qualitatively and quantitatively elucidate the possible mechanism for the putty structure of hyaluronan(HA) at low pH (2.5) using rheological methods. Initially, Oscillation and stress relaxation tests on a series HA putty samples containing various concentrations of salt indicated that ionic forces were not the driving force for their formation, but the hydrogen bonds were responsible for driving two or more HA molecular chains together to form a three dimensional network. Our results indicated that carboxyl group of the glucuronic acid and acetamido group of N-acetylglucosamine on two neighboring HA chains are involved in the formation of the intermolecular hydrogen bonding, which lead to the formation of the putty at pH 2.5. Then, a new method was developed for quantitative determination of the viscoelastical characteristics of HA putty using stress relaxation approach. A concept of entanglement network numbers (ENN) was applied to provide a quantitative measure for the strength of HA putty. Based on the new approach, the relationship between ENN and HA concentration was established. The new approach was successfully applied to evaluate the effect of temperature, urea concentration and pH on putty strength as well as estimate the effects of glucose, D-glucuronic acid and D-N-acetylglucosamine, on the ENN of HA solutions quantitatively. Finally, Molecular modeling and circular dichroism provided more proof for enclose the mechanism of the formation of HA putty. That is, the networks formed by more stiffened double helix of HA cover the whole hydrogel system, otherwise, the putty will dissappear.

