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Background 

Tire and road wear particles (TRWPs) are increasingly recognized as emerging environmental 
contaminants and are now considered one of the largest sources of non-exhaust traffic 
emissions in urban environments. As vehicle electrification and increasingly stringent 
regulations reduce exhaust emissions, TRWPs are expected to become a dominant contributor 
to ambient particulate matter (PM2.5). These particles contain a complex mixture of tire-
derived organic pollutants (TDOPs), including antioxidants, transformation products, 
plasticizers, and rubber additives. Recent studies have linked specific TDOPs, particularly 
6PPD-quinone, to adverse environmental effects; however, little is known about how 
atmospheric aging alters the chemical composition, transformation pathways, and inhalation 
toxicity of TDOP mixtures. 
 
Goal 

The goal of this project is to determine how atmospheric oxidation modifies the composition of 
TDOPs and whether atmospherically aged TDOP mixtures induce distinct toxicological 
responses in the human airway epithelium compared with primary emissions. We hypothesize 
that atmospheric aging generates previously uncharacterized transformation products with 
altered biological activity, which contribute to airway epithelial dysfunction through oxidative 
stress, inflammation, and barrier disruption. We further hypothesize that specific atmospheric 
and biological markers can be identified to link environmental exposure to adverse respiratory 
outcomes. The project integrates atmospheric chemistry and inhalation toxicology through a 
source-to-health framework encompassing environmental sampling, chemical 
characterization, atmospheric aging simulations, and advanced human airway models. 
Ambient PM2.5 samples will be collected at a near-road urban site in Warsaw, Poland, and 
analyzed using complementary targeted and non-targeted analytical approaches, including 
high-resolution liquid chromatography–mass spectrometry (LC-MS/MS), gas 
chromatography–mass spectrometry (GC-MS), and elemental/organic carbon analysis. 
Atmospheric aging experiments will be performed using a Potential Aerosol Mass (PAM) 
reactor to simulate oxidation processes driven by ozone and hydroxyl radicals. Transformation 
products and aged mixtures will be characterized using high-resolution mass spectrometry and 
real-time Vocus chemical ionization mass spectrometry (Vocus-CIMS). 
 
Requirements for applicants 

The Ph.D. student will be recruited among candidates holding a Master's degree in biology, 
biotechnology, toxicology, environmental sciences, chemistry, biochemistry, or related 
disciplines. Basic experience in laboratory research, cell culture, molecular biology, analytical 
chemistry, or environmental sciences will be considered an advantage. Motivation, scientific 
curiosity, and willingness to acquire interdisciplinary skills will be important recruitment criteria. 
Good knowledge of English language. 


