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The contamination of environment by polystyrene (PS) is a widespread phenomenon that requires urgent investigation. Inhala-

tion is assumed to be the main route of delivery of PS nanoparticles that are smaller than 2.5 μm to the human body. They can 

interact with the lung surfactant (LS) which serves as a first barrier for uptake of inhaled particles at the alveolar surface in the 

lungs. To study the behavior and impact of PS nanoparticles on lung surfactant films, we combined experimental measurements 

with atomistic molecular dynamics simulations. Realistic, multicomponent models of surfactant monolayers and bilayers were 

constructed for MD simulations. In parallel, surface pressure kinetics measurements using Langmuir trough method, Brewster 

angle microscopy, and generalized polarization (GP) experiments were performed on porcine-derived surfactant to examine the 

effects of PS of varying chain lengths. MD simulation results show that PS nanoparticles adsorb into the hydrophobic regions 

of both monolayers and bilayers, where shorter chains tend to unfold while longer chains remain coiled. This incorporation 

increases lipid ordering, slightly expands the lipid area, and promotes lateral lipid reorganization, including cholesterol exclusion. 

The experimentally observed increase in GP values in the presence of PS in the LS  bilayer system confirms the increase in lipid 

ordering. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


