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Lung surfactant (LS) is a lipid-protein complex system that stabilizes the respiratory air–liquid interface by reducing surface 
tension and thus facilitating breathing dynamics. Furthermore, LS has also been proposed as a potential carrier to transport 
inhaled therapeutics over the respiratory interface, known as interfacial delivery. However, its ability to effectively transport 
nanomaterials over the mentioned interface is still not completely understood. 
In this work, we studied the interfacial pulmonary transport of lipid nanoparticles (LNPs), which are often used for drug 
delivery, in the presence of LS using biomimetic in vitro models. To do so, we combined a double Langmuir surface balance and 
a custom-built interfacial delivery device to quantify transport of LNPs across a continuous air-liquid interface under both static 
conditions and breathing-like compression-expansion dynamics. Physicochemical stability of LNPs at 4 °C and 25 °C was 
assayed under storage-relevant conditions. In parallel, cargo release kinetics were studied both in the absence and presence of LS. 
The absence of surfactant was aimed at measuring intrinsic nanoparticle stability, while the presence of LS allowed us to 
evaluate cargo release in a controlled manner under conditions that better mimic the pulmonary context. Additionally, the 
impact of LNPs on LS biophysical performance was assessed using a Captive Bubble Surfactometer. Finally, preliminary 
experiments in alveolar A549 epithelial cells and THP-1-derived macrophages are currently ongoing to evaluate nanoparticle 
uptake, cytotoxicity, and inflammatory responses, including metabolic activity (MTT assay) and IL-6/IL-8 secretion. 
Overall, these experiments provide a more comprehensive picture of how suitable LNPs are for interfacial delivery, helping to 
clarify the strengths and weaknesses of LNPs as platform for inhaled drug delivery. 
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