Encapsulation of model actives in fluid gels
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Polysaccharide hydrogels have been widely studied as texture modifiers for food products and as encapsulating agents for the controlled release of bioactive ingredients, such as drugs1, flavours2 and probiotics3. However, their industrial production in the form of microparticles is challenging, since the currently used processes are able to manufacture relatively big particles in the range of hundreds of microns4. These dimension particles are prone to be detected in the mouth, changing the palatability of food5. Fluid gels are concentrated suspensions of gelled particles in a continuous aqueous medium, manufactured by applying a shear regime to a biopolymer solution undergoing gelation6. Their particle size can be adjusted by changing the processing parameters and particularly the shear regime applied; materials having particle dimensions lower than 10 µm can be easily obtained, finding potential applications in foods as thickeners and texturizers6. The aim of the current study is to investigate the encapsulation of model actives within polysaccharide fluid gel microparticles and to study how their encapsulation efficiency (EE%) can be affected/enhanced by changing to processing parameters. Alginate was selected as polysaccharide, due to its known applications as encapsulating material in food and pharmaceutical fields7. Vanillin (VAN) was selected as small dimensions active, in order to avoid its physical entrapment into the gel-network, and relatively hydrophobic model active. Results showed that its EE% in Alginate Fluid Gel (AFG) was affected by VAN concentration. Surprisingly, the EE% was time dependent, i.e. the amount of active entrapped within AFG particles changed as a function of the storage time (ts), where ts is the time elapsed from the sample production. Release experiments showed that the percentage of VAN able to diffuse out of AFG decreased by increasing ts. The encapsulation behaviour of VAN was studied using micelles, made using sodium dodecyl sulphate (SDS). VAN resulted to be highly encapsulated into the hydrophobic core of SDS micelles. It was concluded that the core of AFG microparticles is a more hydrophobic environment than the water surrounding them; hydrophobic actives are consequently more prone to be encapsulated into AFG particles. Encapsulation experiments were also conducted using hydrophilic actives, specifically nicotinamide and ascorbic acid, in AFG showing very low EE% and confirming the above mention theory. Future studies should be conducted to identify other active properties influencing the EE% in AFG, like molecular weight, pH or supramolecular interactions.
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