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The rapid proliferation of many different manufactured nanomaterials requires defined 

screening strategies for the characterization of the potential human health effects from 

exposure to nanomaterial. The application of in vitro methods to analyse the effects of 

nanoparticles on the cellular level is still limited due to the difficulties of exposing cultured 

cells of the respiratory tract directly to the test atmospheres.  

In a completely new approach we exposed A549 lung epithelial cells grown at the air-liquid 

interface to manufactured cerium oxide (CeO2) nanoparticles generated by flame spray 

directly at the place where the particles have been produced, i.e. at the working place. The 

hydrodynamic particle size distribution was measured by X-ray disc centrifugation and 

particle distribution was investigated by transmission electron microscopy. The epithelial 

tightness of the cells was measured before the cells were fixed for analysis with laser 

scanning microscopy. Cellular response was assessed by investigating DNA damage induced 

by oxidative stress. 

Transepithelial electrical resistance of control cultures was 290 ± 116 (SD) Ωcm2, whereas 

in cultures exposed for 30 min to CeO2 values decreased to 156 ± 84 (SD) Ωcm2. The 

cellular morphology was not affected. However, we found, in coincidence with the TEER 

measurements, that the tight junction protein occludin was found to be absent at the cell-cell 

contacts in cells exposed for 30 min. We also observed that exposure for 30 min with CeO2 

induced DNA damage, which is an indicator for oxidative stress. 

Exposure of lung epithelial cells to nanoparticles generated by flame spray synthesis in a 

glove box allowed to study particle toxicity in a simple and reproducible way under 

environmental conditions. 
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