Rifabutin loaded chitosan nanocapsules for pulmonary administration
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Introduction: Tuberculosis is classified by the WHO as one of the top 10 worldwide causes of death from a single infectious agent. It affects the lungs and it is attributed to the infection with Mycobacterium tuberculosis. Although the oral route of drug delivery is commonly effective and recommended, sometimes it is associated with severe side effects and high rates of drug resistance. Consequently, this urges the need to develop delivery systems to overcome these hurdles. Rifabutin is one of those oral antibiotic agents used to treat and prevent tuberculosis and may benefit from using novel drug delivery systems.
Objectives: The main goal has been to explore nanoencapsulation as a strategy for lung delivery of antibiotics. Therefore we have investigated different chitosan-based nanocompositions and used rifabutin as a relevant antituberculotic drug. 
Materials and Methods: Blank and rifabutin-loaded chitosan nanocapsules were prepared by solvent displacement method. Two types of formulation were prepared by varying the composition of the surfactants (PEG-stearate vs lecithin) as well as the loading % of rifabutin (1, . Nanocapsules were characterized in terms of size, polydispersity index, surface charge, morphology, physical and biological stability. Encapsulation efficiency and drug release was estimated by quantifying the concentration of free rifabutin 237 nm by UV spectophotometry.
Results and Discussion: The size of the pnanocapsules was about 200nm with polydispersity index less than 0.2 and positive surface charge. TEM analysis showed a spherical shape and homogeneous distribution for both nanoformulations. Highest encapsulation efficiency values were obtained with 5% rifabutin loading, both for chitosan nanocapsules with PEG-stearate and lecithin. In vitro release studies showed faster release for the nanocapsules when PEG stearate was used as surfactant. Blank and drug loaded nanocapsules showed satisfactory stability for at least one month at storage conditions (4ºC). 
Conclusions: Results emphasized that, the prepared nanodelivery systems could be interesting candidates for rifabutin delivery via the pulmonary route. 
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Fig 2. Accumulative release (%) of chitosan nanocapsules with 5% of rifabutin ( blue: PEG-stearate; orange: lecithin).








Fig 1. TEM images of chitosan nanocapsules with 5% of rifabutin (PEG-stearate as surfactant).








