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ABSTRACT
Statement of problem: Diabetes mellitus, a common endocrine-metabolic disorder, is ahuge and growing global problem with high and escalating cost to the society. The use of metformin in the management of diabetes mellitus is inadequate. In this study, the potential of microparticles based on snail mucin and PEG 4000 blends for enhanced delivery of metformin was investigated. Methodology: Mucin was extracted from African land snail (Archachatina marginata), lyophilized and characterized. Metformin-loaded microparticles containing PEG-4000 and mucin in ratios 2:0, 1:1, 2:1 and 3:1 were prepared by emulsification-coarcervation technique at controlled temperature. The microparticles were characterized for physicochemical performace and the in vitro drug release from the microparticles was evaluated in simulated intestinal fluid (SIF, pH = 7.4), simulated gastric fluid (SGF, pH = 1.2) and alcoholic buffer (pH = 3.6). The blood glucose reduction after oral administration of the formulations to alloxan-induced diabetic rabbits was determined using glucometer. Findings: Results showed that stable, discrete, bioadhesive, poorly flowable, mostly irregularly-shaped and brownish microparticles with size range 128.86 ± 0.97 to 221.50 ± 3.90 µm were obtained. The drug contents of the microparticles were high. Drug release from the different formulations, which was notably slower in alcoholic buffer than in SIF and SGF, was observed to be rapid and generally showed a biphasic pattern. Percentage blood glucose reduction at Tmax of 8 h, was shown to be formulation-dependent with values of  24.0 % for metformin, 31.0 % for commercial metformin tablet (Glucophage®), 40.2 and 54.5 % for metformin-loaded non-PEGylated and PEGylated mucin microparticles respectively. Conclusions: This study has shown that PEGylation of mucin gave rise to new polymeric system which, when transformed into microparticles by emulsification-coacervation technique, showed good physicochemical properties and enhanced the release and blood glucose lowering properties of metformin.
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Fig. 4: Anti-diabetic properties of the formulations and commercial metformin tablet (Glucophage ®).
A0 – D0 are plain microparticles, A1 – D1 microparticles contain metformin; A0 and A1 are non-PEGylated mucin microparticles whereas B0 – B1, C0 – C1 and D0 – D1 are PEGylated mucin microparticles containing one, two and three parts of mucin respectively.
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