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Contest — EURO7 Up to 70% of particulates in urban environment
due to road transport sector

= Progressive decrease in exhaust emissions led to
increasing attention on non-exhaust emissions
(brakes, tyres, clutches)

= EURO7 regulation: first time limitation on PM10
generated by brakes (7 mg/km)




Non-Exhaust Emissions (NEE)

= Emission factors (EF) provide valuable, but limited insight into
air pollution (quantity matter)

=" Understanding physicochemical composition is crucial for risk
assessment (quality matter)
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= |nvestigating environmental responses offers deeper insights
(quality matter)



Beyond EF: Quality of Emissions

Reduce emissions (quantity) AND improve
environmental compatibility (quality)

Amount

Less is better




Physico-Chemical Characterization
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Inorganic Fraction
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Model Powders

Real Emissions

Interaction
Mechanisms

Environmental & Health Impact
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Maps of effects

Comparative
impact ranking

Input for cost &
benefit analysis
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A - Direct and controlled
exposure of test atmosphere
to cells

B - Cells on transwell
membrane

C-Media below cells
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Simulating more realistic particulate
dispersion (ALl — Air Liquid Interface)

Simulating more realistic cells growth
and exposure conditions

%

Simplified models
Who triggers what

Test standardization

Effects of specific
emissions

Correlative
toxicological maps

Improved exposure
and cell colture
systems



A549 epithelial
cells

Dispersion of PM
in cell colture
(24-48 hours)

Detection of
responses

Health Impact

ROS Production \

/ Cell Viability
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Environmental Impact

/ Terrestrial response \

Dose-Response Curves
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= Brembo's protocol focuses on the physico-chemical and
environmental assessment of brake wear particles

= The aim is to enhance understanding and mitigation of

non-exhaust emissions

= The goal is to reduce emissions and improve environmental
compatibility
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Thank you
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