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Background
Air pollution and particulate matter
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Background
Air pollution and particulate matter

PM2.5 monitoring in settlements (2010-2020)
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—/ 99% of the population is exposed to concerning levels of air pollutants



Background

Particulate matter
A complex and dynamic mixture
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Background
Air pollution, particulate matter and neurotoxicity

Air pollution
Particulate matter
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Background

Diesel exhaust-derived ultrafine particles (UFP)
Solid particles and liquid droplets

semi-volatile UFP

non-volatile UFP

metals inorganic
and organic
compounds
inorganic
and organic
compounds

carbon core



Research gap

semi-volatile UFP
non-volatile UFP /

Little is known about the (possibly different)
effects and hazards of non-volatile UFP and
semi-volatile UFP for the brain.

Neuronal function in vitro

Research aim

Investigate and compare the neurotoxic effects and hazard of non-volatile

and semi-volatile ultrafine particles from diesel exhaust.

—ys Does aromatic content in fuel affect neurotoxic potency of UFP?



Study design

Sample generation and collection
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Study design

In vitro neurotoxicity testing
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In vitro neurotoxicity testing
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Study design

In vitro neurotoxicity testing
semi-volatile UFP
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Non-volatile UFP
Non-volatile UFP inhibit neuronal activity equally potent, but effect is only modest

e Ar20
e Ar0

Figure redacted as this will feature in a manuscript that is in the progress of being published.




Carbon particles ®
Carbon core unlikely cause inhibition of neuronal activity induced by non-volatile UFP ./.8
®

clean carbon particles

® carbon particle

Figure redacted as this will feature in a manuscript that is in the progress of being published.
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Ar20 disrupt activity pattern whereas Ar0O reduce neuronal activity at medium dose
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Semi-volatile UFP
Reduced neuronal activity at high doses is associated with cytotoxicity

e Ar20
e Ar0

Figure redacted as this will feature in a manuscript that is in the progress of being published.




» Non-volatile UFP: only limited effects
» Carbon particles: no effect
» Semi-volatile UFP:

> different neurotoxic effect for Ar20 and ArQ | alsles deeEieate b AT W Eee A0 e T =gl e sl el gl
is in the progress of being published.

» cytotoxic potency higher for Ar20




Conclusion

Semi-volatile UFP exhibit higher neurotoxic potency than
-/ non-volatile UFP and should be included in air quality
guidelines.

Aromatic content in diesel fuel affects the neurotoxic effect
and potency of semi-volatile UFP suggesting that the
reduction of aromatics in the fuel results in less harmful
diesel exhaust.
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control

20%-aromatic diesel semi-volatile UFP

20%-aromatic diesel aromatic-free diesel
4 1L/mL 4 1L/mL
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non-volatile UFP

semi-volatile UFP
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