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Targeted pulmonary nanomedicine delivery as inhalable multifunctional 
microparticulate/nanoparticulate delivery systems offer many advantages to 

address the current unmet medical needs in the treatment of several pulmonary 
diseases.  These unique advantages include reducing systemic side-effects and bacterial 
resistance, delivering higher drug dose levels directly at the target site for bacterial 
killing or airway tumor killing, decreasing the viscosity of pulmonary mucus, reducing 
pulmonary inflammation, and restoring pulmonary immunity. Respirable microparticles 
and nanoparticles can specifically and efficiently target select lung regions by physical 
sedimentation and particle diffusion deposition mechanisms as advanced inhalation dry 
powder aerosols. Novel multifunctional formulations of respirable microparticles and 
nanoparticles of antibiotic drugs, chemotherapeutic drugs, immunosuppressant drugs, 
anti-inflammatory drugs, pulmonary immunomodulating phospholipids, a mucolytic 
agent, and dual-drug combinations suitable for targeted lung delivery to specific lung 
regions were successfully designed and developed.  Using novel advanced spray drying 
particle engineering design, excellent control of essential particle properties for targeted      
l ung delivery nanomedicine was achieved.
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