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Levodopa (LD) is typically co-administered with carbidopa (CD) in pharmaceutical formulations (dose ratio LD:CD =4:1) for better pharmacological effect and to reduce toxicity. LD gets absorbed from upper part of gastrointestinal tract (GIT), degrades at intestinal pH and is metabolized rapidly. The principle objectives of the present research work was to design and develop modified release multiparticulate floating drug delivery system based on gas generation technique for  LD  and  CD combination  to  improve  the  therapeutic  efficacy  by enhancing  bioavailability. LD and CD loaded pellets were manufactured using extrusion spheronization technique. Water was used as granulating liquid. Drug loaded pellets were coated with four successive coatings: the protective layer (ethyl cellulose), two effervescent layers (tartaric acid and sodium bicarbonate) and polymeric layer (Eudragit®RL100). The impact of composition and manufacturing parameters of pellets on their micromeritic properties, floating characteristic and in vitro dissolution properties were studied. The designed pellets showed excellent floating ability (more than 20 h) and physical characteristics. Amount of tartaric acid, sodium bicarbonate and Eudragit® RL 100 layered onto pellets influences floating ability and in vitro drug release rate. The pellets coated with protective layer [weight gain: 3%, w/w], effervescent layers [tartaric acid (weight gain: 8%, w/w) and sodium bicarbonate (weight gain: 14%, w/w)] and gas-entrapped polymeric membrane [Eudragit®RL100, weight gain: 15%, w/w] showed sustained release of up to 20 h. Both the drugs showed similar release profile which was confirmed by calculation of similarity factor. Oral pharmacokinetic studies were performed using rat model demonstrated improvement in the area under the drug concentration curve in rat plasma in case of designed formulations compared to the oral solution and immediate release pellets. Further, pharmacodynamic studies in rats suffering from Parkinson’s disease treated with designed formulations demonstrated reduction in abnormal involuntary movement and improvement in motor activity compared to the rats (suffering from Parkinson’s disease) treated with oral solution and immediate release pellets. Collectively, these results indicate that the designed modified release floating pellets have great potential as gastroretentive delivery system for LD and CD combination.
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