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Background Measurement of Combustion Aerosols

“T10, nanoparticles are used as a negative control for the experiments with A549 cells

** Nano-enabled thermoplastics are widely used and their end of life potentially constitutes a risk
NUItrafme particles < 10 nm are formed due to the influence of the flame

for human health and the environment by release of engineered nanomaterials (ENMs)

“ The possible end of life scenarios, recycling and thermal treatment, are investigated £ o Exposure dose: ~ 2.5 mg/m? 515X107 o
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« Aerosol conditioning to 37 °C and
85 % relative humidity.

Negative control Humidified synthetic air

Aerosol
“*CuO nanoparticles are used as a positive control for the experiments with A549 cells

*» Ultrafine particles of 15 nm downstream of the tube burner

Mulhopt, Sonja et al. (2016): Journal of Aer_osol Science 96, S. 38-55.
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Setup and Measurement Tech NIqUEeSs < The Polyethylene + 10 % TiO, nanocomposite is tested in comparison to the pure
Air ﬂ- nanoparticles and pure matrix
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‘ N * After 4 h exposure to the combustion aerosol and 20 h post-incubation the A549 human
Impinger lung cells were analysed regarding DNA strand breaks
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4. ELPI: number size distribution between 10 nm and 10 um . i
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5. Vitrocell® Automated Exposure Station: exposure of human lung cells at the Air/Liquid- TiO, NP " CuONP " PE+TiO,NP !
Interface *nd
_ _ _ _ DNA strand breaks in A549 cells induced by released aerosols from incinerated thermoplastics and related ENMs
6. PAH: Analysis of the polycyclic aromatic hydrocarbons by HPLC and fluorescence detection (Control: Humidified synthetic air, filter: precipitation of particles, denuder: precipitation of volatile organic compounds).
/7. VOC: Analysis of the volatile organic compounds via TD-GC-MS
8. Impinger: subsequent ecotoxicological studies Conclusions
10.SMPS: number size distribution between 10 nm and 1000 nm; measurement inside the reactor % Succesful application of the illustrated measurement chain
of the exposure station < Comprehensive characterization of the combustion aerosol of nano-enabled thermoplastic

*» Pure nano metal oxides and nano-enabled thermoplastics form ultrafine nanoparticles with high
number concentrations in an Ethylene / Air flame

12.Photometer: inline measurement of number concentration upstream of each exposure chamber *»» Combustion aerosols of nano-enabled thermoplastics induce DNA strand breaks in A549 cells

“* For PE + 10 % TiO, the toxicity Is due to gaseous species

11. TEM: image analysis of grids in an exposure chamber

13.QCM: Online dose monitoring
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