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Thema der Dissertation: 
 

Nanoparticle Interactions with Mucosal Barriers 
 

 
Human pulmonary mucus represents a tenacious barrier to pulmonary drug administration. 
Designing effective inhalation therapies requires a detailed understanding of the mucus layer. 
This study investigates mucus structure, revealing a non-porous, heterogeneous, and 
composite architecture. A comparative analysis of Calu-3 in vitro mucus and human pulmonary 
ex vivo mucus - focusing on mucin macromolecules, small metabolites, and biophysical 
properties - provides valuable insights for the interpretation of data obtained using these 
models.  Toxicity assessment of the impact of mucus modulation on the protective function of 
mucus emphasizes the importance of safety evaluations of therapy protocols involving mucus 
modulation. 
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