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Effect of guar gum on "weak gel" rheology of microdispersed oxidised cellulose (MDOC)
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The oxidised cellulose used in this investigation was a proprietary product from Alltracel Pharmaceuticals; ~75 % of the glucose residues in this material are converted to glucuronate by selective oxidation at C(6), and solubility is restricted by Ca2+ cations present at equal molar concentration with Na+, giving small particles that are essentially insoluble in water. Aqueous dispersions of the resulting "microdispersed oxidised cellulose" (MDOC) were pourable, but gave gel-like mechanical spectra at concentrations far below those required 
for close-packing, indicating formation of a "weak gel" structure by association (adhesion) of the particles. The critical concentration (co) for network formation (G' > G") was ~4.0 wt %; 
at values of concentration (c) well above co, G' showed the c2-dependence commonly seen for gelling biopolymers.

Addition of guar gum to 5 wt % MDOC caused an initial increase and subsequent decrease in storage modulus (G') as concentration was increased. Our proposed interpretation is that guar gum promotes self-association of MDOC to minimise enthalpically-unfavourable (segregative) interactions in single-phase mixtures. The decrease in G' at concentrations above the value required for maximum enhancement of network rheology is attributed to excessive aggregation of the MDOC particles. 

The concentration required to give maximum G' was strongly dependent on molecular weight (as characterised by intrinsic viscosity), varying systematically from ~0.005 wt % for guar gum of molecular weight ~60 kD to ~0.3 wt % at ~1800 kD. Inverse correlation between molecular weight and ability to promote self-association of MDOC argues against mechanisms based on phase separation or depletion flocculation, both of which should become increasingly apparent as molecular weight/coil volume increases. It is tentatively suggested that large coils are less effective than smaller ones because a higher proportion of chain sequences are buried in the interior of the coil, where they cannot make segmental contacts with the MDOC particles.
