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AN EXOGENOUS PHOSPHOLIPID-BASED LUNG SURFACTANT INHALATION SYSTEM TO
ENHANCE PULMONARY DRUG DEPOSITION

Aerosolized drugs are inhaled to deliver drugs to the pulmonary or the systemic circulation in the
treatment or prevention of various medical conditions. However, the amount of drug actually reaching the
target region in the lung following pulmonary inhalation is often estimated at less than 10%. Current
technologies fail to recover this wasted fraction of the drug and deliver it deeper region into the lungs
where it can be absorbed. Novel techniques that can facilitate such deep lung delivery are desirable. FDA
has approved several exogenous surfactants for prophylaxis and rescue treatment of respiratory distress
syndrome (RDS). Their approved mode of administration (intratracheal instillation) and site of action
(alveolar spaces) suggest that the phospholipids in the exogenous surfactants can spread from the
trachea to alveolar air spaces and exert advantageous effect. The driving hypothesis for this study is that
spreading of such surfactant (when administered exogenously) can facilitate the migration of deposited
drug particles deeper into the lung. The supposition was tested in vitro using airway cell models (A549
and NCI-H441), which served as a screening technique for the exogenous surfactants. An inhalation
surfactant formulation was developed and characterized using the in vitro method and cascade impaction
studies. Changes in total lung and regional deposition will be evaluated by performing in vivo studies in
rodents, dosed intratracheally or intranasally. The inhalation system thus developed incorporating a
surfactant (with a proven history of safe use), will be usable in conjunction with all inhaled products. The
following dosing strategy is envisioned: (a) The patient inhales their medication from any type of FDA
approved inhaler and the drug particles deposit on the luminal surface at a location which depends on the
inhaler characteristics and patient techniques. (b) The patient will immediately inhale a dose of the
surfactant from the developed novel inhaler containing surfactant particles larger than the drug particles
causing it to deposit higher in the airways, which then displaces drug particles deeper into the lung.
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