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Airway epithelium is a major target of air pollutants. In order to assess the toxicological 

impact of gaseous air pollutants on the airway epithelium, we designed a dynamic device 

allowing exposure of cultured cells to gaseous pollutants and their mixture, using two 

major indoor air pollutants, formaldehyde (HCHO) and nitrogen dioxyde (NO2). This 

system included: a generation unit composed of a gas cylinder and a permeation tube for 

the generation of NO2 and HCHO respectively, a thermostated exposure chamber of 

sufficient volume to contain two culture plates, and an unit allowing the real-time 

sampling and control of the pollutant concentrations in the exposure device, with 

temporal resolutions of 6 and 1 min respectively. Pure air and flow-meters were used to 

dilute HCHO and NO2 flows and reach fixed pollutant concentrations in the exposure 

chamber. In this system, exposure of bronchial epithelial cells to pollutants was carried 

out at the air-liquid interface using cell cultivated on inserts. Alternatively, partially 

immerged cells (cultured in plates) can be exposed to gaseous pollutants by means of a 

rocking table placed under the exposure chamber. Therefore, this system allows 

exposure of bronchial epithelial cells to individual and mixed gaseous pollutants – in the 

present work, HCHO and NO2 – with a permanent control of fixed pollutant 

concentrations. 
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