Microstructural design of multicomponent hydrocolloid fluid gels for the delivery of model actives
A. B. Norton, I. E. Hamilton, F. Spyropoulos, L. M. Grover
School of Chemical Engineering, University of Birmingham, Edgbaston, Birmingham, B15 2TT

Microstructural design of hydrocolloids is complex, with a vast number of material and sensorial properties/qualities, which can be controlled or manipulated. It has been shown in quiescently structured systems that single-hydrocolloid gel networks are often suitable for many applications. However, multicomponent hydrocolloid networks allow for more complex structures; these, in turn, can provide improved sensorial qualities1, but can also be used as effective encapsulants to modulate the release of species entrapped within their network2. 

Applying shear during gelation alters the otherwise quiescent microstructure to result in suspended gel particles in a non-gelling continuous phase (“fluid gels”). The formation of fluid gel particles is an interesting approach in terms of controlling sensorial attributes, but also for manipulating the release of actives. Controlling the formation of these fluid gel systems can provide structures that exhibit a combination of relatively high yield stress and shear thinning behaviour. Such structures can be used in many applications, such as spreads, dressings, shower gels, skin creams etc. However, the fabrication of gel particles can be problematic due the need to control the rate of gelation and the applied shear field.
Hydrocolloids such as low acyl gellan have previously been reported as a colloid that is able to be confined within small gel particles, as well as having been shown to control release of sugars for applications such as sports drinks3. Therefore, it is worth considering the use of low acyl gellan for the controlled delivery for other applications, such as skin care/skin healing products. 
The research presented here is the investigation of low acyl gellan fluid gels and mixed fluid gels of gellan and kappa carrageenan, for application as a skin cream/skin repair cream and wound healing cream.  While a single hydrocolloid fluid gel has been shown to be useful for simple systems and release of single actives, the addition of a secondary hydrocolloid, such as kappa carrageenan, into the gellan network as a fluid gel has been shown to create a wider range of material properties and offer more control of release.
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