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Abstract

Endogenous repair mechanism of airway epithelial cells often fails to achieve sufficient
cellular turnover and diminish with age, thus leading to permanent alterations in the
structure and function of the airway epithelium. The therapeutic use of stem cells and
progenitor cells represents a promising alternative for clinical strategy in treating
acute and chronic lung disorders. Aerosol-based cell therapy is a novel therapeutic
strategy in enhancing reparative process following both acute and chronic lung injuries.
In such background, this study was aimed to determine the effect of aerosol-based cell
delivery using MicroSprayer® Aerosolizer in the setting of acute lung injury (ALI) and
ovalbumin-induced airway injury in the rabbit. In vitro evaluation revealed that the
aerosol technique didn’t cause a significant effect on cell morphology, viability and
proliferation capability over the course of cell culture period. Aerosol delivery of
airway epithelial cells (AEC) and mesenchymal stem cell (MSC) resulted in uniform
distribution in the distal airway and lung interstitial region. Short term assessment
showed that cells delivered to the lungs via aerosol was found to be safe for
transplantation with no signs of cell rejection and histopathological alterations in the
liver and spleen of all treated animals. Histological evidences also demonstrated that
administration of AEC and MSC via aerosolization into the respiratory airway prevented
lung inflammation as well as resulted in improvement of both alveolar damage and
permeability. To our knowledge, this is the first report of aerosol cell delivery via a
Microsprayer® Aerosolizer device to the lungs of rabbits to treat airway injuries. Our
findings provide a promising evidence that aerosol-based cell therapy may provide a
basis for the development of an innovative approach for the treatment lung injuries.
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