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Industrial processing and the physiological extremes of the gastro intestinal tract (GIT) are major barriers to the successful localised delivery of functional active proteins from food products. This is because the activity of such proteins relies on a precise conformation which is easily disrupted by organic solvents and the extremes of pH1 found in the GIT. Encapsulation of bioactive proteins in microparticles affords a certain level of protection to the proteins and is a possible way of overcoming such problems. In this study we have investigated a stable self-assembling delivery system in which a model enzyme (alkaline phosphatase; ALP) was dissolved in a polysaccharide solution and then encapsulated in liposomes, before ionotropic cross-linking of the gel.  The resulting gel particles contained entrapped ALP and were coated with by a lipid layer. 
The formation and entrapment efficiency of gel loaded liposomes were evaluated and compared with that of conventional liposomes. Preparations of multilamellar vesicles (MLV) were prepared by hydration of a thin lipid film of dipalmitoylphosphatidylcholine (DPPC) with a 20 mg/ml solution of ALP in 100 mM Tris HCl. Gel loaded liposomes were prepared by hydrating a thin lipid film of DPPC with a solution of 20 mg/ml ALP in a 1% alginate solution. Un-entrapped ALP was removed from the vesicles by centrifugation followed by washing with 100 mM Tris HCl, this process was repeated until no ALP could be detected in the supernatant. Entrapped alginate/ALP solution was then cross-linked by dispersing the vesicles in 200 mM CaCl2 for 15 mins.  Entrapment of ALP was quantified using BCA assay following rupture of the coated particles using 1% w/v SDS and 2% w/v sodium citrate. 
Initial results revealed a two-fold increase in entrapment of ALP in the alginate loaded liposomes compared with standard DPPC liposomes. This is thought to be a consequence of immobilisation of the protein within the alginate gel network reducing leakage through the liposome bilayer. Following these initial findings, we will seek to evaluate the activity of the encapsulated ALP over a matter of weeks following storage in media that will be maintained at pH 3.8, 7.4 and 10.
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