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Introduction. Pulmonary medicines are highly desirable to directly treat diseases of the lung, e.g. infections, inflammation, and cancer, and are increasingly being approved for clinical use. However, effective delivery of therapeutic agents to the lung is challenging due to the complex lung physiology and the biological barriers to facilitate effective cellular targeting.  
Aims. To develop nanocarriers and hybrid microparticles that can improve the delivery of both small molecule and biological drugs to the lung and catalyse the next generation of pulmonary medicines. Improve understanding of cellular targeting within the lung and the role of the lung corona in directing the biodistribution of such nanocarriers.
Methods. Particle engineering approaches have been used to synthesise novel lipid and polymer based nanocarriers that are applicable to lung delivery by either dry powder inhalation or nebulisation. In vitro and in vivo studies of relevance to lung delivery have been performed. The lung protein corona associated with pulmonary delivery nanocarriers has been characterised using mass spectroscopy. 
Results. Case studies will be presented to demonstrate the importance of nanostructure, chemistry, and size in controlling lung uptake, biodistribution, safety and efficacy and how the biomolecule corona mediates pulmonary delivery of nanomedicine. E.g. liquid crystal lipid nanoparticles and polymer-lipid hybrid microparticles for antibiotic delivery to the lung - overcoming biofilm and intracellular infections.
Discussion. Smart nanocarrier design can facilitate effective lung delivery and facilitate clinical translation in pulmonary medicines.
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