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A link between nanoparticle (NPs) inhalation and adverse effects on lung function has been well established. A wide spectrum of analytical techniques including conductometry, scanning electron microscopy (SEM) and matrix-assisted laser desorption ionization mass spectrometry (MALDI-MS) has been utilized to verify interactions between NPs and biomolecules. However, applying these arrays for quantification of biomolecules in physiologically relevant models can be a challenge due to additive analytical signals (conductometry), limited elemental detection levels and impossibility to identify bound species (SEM), inhomogeneous distribution of the sample after co-crystallization with the matrix and ion suppression effects (MALDI-MS). 
Here we show how two sizes of amorphous SiO2-NPs at different concentrations and diameters interact with dipalmitoylphosphatidylcholine (DPPC) as main component of lung surfactant present in cell culture medium during cultivation of A549 cells. For the experiments, we have used a combination of solid phase extraction (SPE) with hydrophilic interaction mass spectrometry (HILIC-ESI-MS). Obtained dependency were confirmed by means of SPE tandem inductively coupled plasma MS (ICP-MS). 
SPE extraction procedure has dramatically reduced matrix suppression effects to 95% from conditioned cells medium versus 72.2% found for liquid-liquid extracted samples. SPE efficiency of DPPC followed by HILIC-ESI-MS detection was 62.5±8.8%. Method accuracy was ranging from 88.6% to 92.7% and recovery from 78.2% to 97.6%. The detection limit of DPPC within SPE-HILIC-MS was approximately 10 ng/µl, and  a dynamic range from 25-400 ng/µL with a correlation coefficient of 0.999 and a RSD below 6% was obtained.  
Utilizing a rapid SPE-HILIC-ESI-MS technique we’ve found an approx. 25% reduction of DPPC in cell culture medium after contact to A549 cells and approx. 50% DPPC decrease during exposure of cells to amorphous SiO2-NPs. Binding of lipids present in the cell culture medium to amorphous SiO2-NPs was supported by means of HILIC-ESI-MS, TEM and ICP-MS independently. 

