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Brake abrasion dust (BAD) is an environmentally abundant air pollutant that has received 
little attention within the field of pulmonary toxicology. My fellowship with the 
Environmental Research Group (ERG) at King’s College, London sought to characterise the 
effects that exposure to this agent has on macrophage viability and function in vitro.  
 
My research was performed using a model that is unique to the ERG. When particles such as 
BAD reach the respiratory tract, they make first contact with the epithelial lining fluid (ELF). 
As the particles traverse the fluid towards the underlying cells their surface is modified 
through contact with lipids and proteins which alters their interactions with the pulmonary 
cells. Within the ERG, a simulated ELF (sELF); based on a detailed compositional 
characterisation of human ELF, is included in in vitro models of the airways to mimic this in 
vivo activity.  
 
For experiments, BAD was sourced from a brake-pad testing plant. The particles were 
characterised physically and chemically using electron microscopy, dynamic light scattering, 
inductively coupled plasma-mass spectrometry and glutathione depletion assays. Particles 
were applied to U937 macrophage monolayers in the presence or absence of sELF for up to 
24 hours. Cellular responses to BAD exposure were assessed by MTT viability assays to 
determine whether sELF protects the macrophages from cytotoxicity or intensifies damage.  
 
Upon completion of my 4-week project, my collaboration with the ERG was extended to 
explore the inflammatory effect that BAD has on U937 macrophages. The impact of the 
particles on phagocytosis and bacterial clearance behaviours were also investigated and I 
am currently preparing the results for submission to Particle and Fibre Toxicology.   
 
My group at Imperial College will use these methods to characterise the responses of 
pulmonary cells to other types of air pollution particle, including those found in diesel 
exhaust. The conventional toxicology approaches implemented during this fellowship will be 
paired with metabolomic and miRNA profiling technologies with the aim of identifying 
biomarkers for the cellular pathways that become deregulated as the toxicological 
responses to particle exposure develop.  
 
As part of the Medical Research Council’s Integrative Toxicology Training Partnership PhD 
scheme, one target of my PhD experience is to form collaborations that will encourage 
expertise in toxicology. This fellowship offered the chance to develop my knowledge of 
particulate toxicology whilst learning from experts within the field. It has helped me form 
strong professional relationships that I hope will lead to similar opportunities in the future. 


