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Tuberculosis (TB) is the infectious disease with highest mortality in the recent times. Conventional dosage forms 
failed in treatment of TB because of rapid drug clearance and low bioavailability at the target site. Recently, dry 
powder inhalers (DPIs) have been in focus as they deliver the high concentration of drug directly to the lungs. 
However, because of low potency antitubercular agents are administered at high doses orally to reach lungs, 
thereby producing toxicity. To overcome the challenges, nanotechnology based DPIs are being exploited to target 
the site of action. The rationale of the active targeted delivery in TB is the controlled release of drug in the alveolar 
macrophages (where the causative agent resides) while minimizing the drug associated toxicity to the healthy 
pulmonary epithelium. In this study, biocompatible polymers, chitosan (CS)/ thiolated chitosan (TC) and hyaluronic 
acid (HA), able to target the surface receptors of alveolar macrophage were employed to develop the hybrid 
nanoplexes by a cost-effective ionic gelation method and later freeze-dried to obtain nano-DPIs. The in-vitro 
investigation techniques, FTIR, XRPD and DSC revealed the physicochemical compatibility of components of 
nanoplexes. Moreover, in-vitro release profile of isoniazid loaded corresponded nanoplexes was in correspondence 
to the permeation studies in terms of the pattern of drug content dissolved over time. An in-vitro aerodynamic study 
found the fine particle fraction (FPF) < 3 µm to be 53.11 % and 46.86 % for TC/HA and CS/HA nanoplexes 
respectively indicating the high drug deposition in the lower areas of the lungs, particularly in the alveolar region. 
In-silico deposition profile was corelated to the aforementioned results. Additionally, the cell viability of A549 cell 
line was found to be more than 90 % for the nano DPIs.  Altogether, the results were optimistic for the delivery of 
drug in TB. 


