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Abstract 

The main objective of the study is to formulate hydrophilic drug loaded sustained release nanoparticles with the size of 200 nm and to enhance the drug delivery to brain. The nanoparticles were prepared by simple ionic gelation method using various concentrations of chitosan and TPP. The GAL loaded CS NPs was developed and evaluated for physico- chemical parameters, in vitro studies and brain distribution studies . The particle size of optimized NPs formulation was found to be 115±4nm with the PDI value of 0.35±0.05. The zeta potential was found to be +34±1.6mV this indicates the good physical stability of prepared NPs. The drug entrapment and drug loading of the selected formulation was found to be 68.5±2.2% and 65.5±1.2% respectively. Drug release from optimized formulation was found to be 56.75±1.3%. The cell viability of the Galantamine loaded CS NPs was found to be above 90% in all concentration in SH-SY-5Y neuro cell lines.In vivo pharmacokinetics studies showed the Cmax of GAL after administration with G-NP was significantly higher than the Cmax obtained after administration of G-Sol (P < 0.05) and a 5.03 fold increase was observed. Brain distribution of galantamine after 1, 4 and 8th hr after dosing, G-sol showed a decreased in availability of drug. The drug concentration was 32.7±3.2, 28.6±1.3 and 17.9±4.2ng/tissue. When administered as nanoparticles showed a little increase in brain at 1, 4 and 8 hr indicating the sustained release of chitosan nanoparticles. The concentration of nanoparticles was 226.11±22.1, 114.4±5.3 and 110.8±13.9ng/tissue. On the other hand the polysorbate-80 coated nanoparticles showed enhanced drug availability in brain in all time points with the concentration of 405.6±8.5, 356.13±5.9 and 225.74±9.1 ng/tissue. From this studies it has been demonstrated that nanoparticles formulated using chitosan having particle size below 200nm and positive zeta potential showed a better brain targeting efficiency with enhanced drug uptake in brain
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