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Project goals and experimental setup ()

ration of well characterized aged soot particles coate

d with oxidized organic matter

— Anthropogenic origin (1,3,5-trimethylbenzene, urban site)

—  Biogenic origin (a-pinene, suburban)
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Particle size & number concentration

Estimation of coating thickness

Optical properties

Mass concentration

Lung-deposited surface area

Chemistry
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Project goals and experimental setup (ll) u
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(Nano-)Aerosol Chamber for In-Vitro Toxicology, NACIVT (www.nacivt.ch)
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Objective and experimental setup (llI) u
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‘three experimental campaigns took place at
Federal Institute of Metrology (METAS)

1st: 13-16/08/2018 (TMB)
2nd: 03-17/12/2018 (TMB)
3rd: 13-24/05/2019 (a-pinene)

equipment of University of Bern transferred to
AS:
NACIVT chamber

Cell culture lab (e.g. sterile bench, cell incubator)
Light microscope

Exposure of realistic cell models to well-controlled, chemically defined synthetic reference aerosols, to identify t
aerosol components/properties responsible for adverse respiratory effects.
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Particle delivery strategy w
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EC/TC(%)99 54 31
Size (nm) 91 88 103

Particle number concentration remains the same between 30 nm and 90 nm in all three campaigns:
30 nm ~4 x 10°NP/cm3
90 nm ~ 1.3 x 10°NP/cm3
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1st and 2" campaign: TMB as SOA-precursor (I) u
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Jo significant difference in terms of cytotoxicity between incubator control (I.C), p-free air and synthetic air exposed cells
oot particles consisting only of EC (90 nm UnCoated soot) cause no cytotoxic effects

ytotoxicity increases with increasing coating thickness. Max-Coat 90 nm induces the highest cytotoxicity, i.e. release of LDH (mean



3" campaign: a-pinene as SOA-precursor w
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» Cytotoxicity increases with coating thickness as in the case with TMB as SOA-precursor

» General, slightly lower cytotoxic effect with a-pinene as precursor compared to TMB
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Conclusion and outlook u

lot study funded by FOEN stAn

t particles consisting only of EC (90 nm UnCoated soot) cause no cytotoxic effects.

ytoxicity increases with coating thickness with TMB and a-pinene as SOA-precursors.
-Coat 90 nm induces the highest cytotoxicity.

nene as SOA-precursor cause slightly lower cytotoxic effect compared to TMB.

ngoing and future activities:

1smission electron microscopy (TEM) of cell culture sections and of particles sampled on TEM grids.

-etome analysis for the 3™ campaign

e pilot study has led to the EU project: EMPIR AeroTox (http://empir.npl.co.uk/aeroto;

focal microscopy of samples from 2"d and 3™ campaign at the National Physical Laboratory (NPL, UK).

ysis of the degree of oxidation of the organic matter by Aerosol Mass Spectrometry (NPL, UK).

EMPIR

Th EMP\R o-funded by the Europea
p ogramme and the EMPIRP
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Ongoing analysis: TEM inserts u

2"d EXPERIMENTAL CAMPAIGN: TMB as SOA-precursor
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KS normality test

Passed normality test (alpha=0.05)? Yes
P value summary ns

D'Agostino & Pearson normality test

Passed normality test (alpha=0.05)? Yes
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3"d campaign: a-pinene as SOA-precursor
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toxicity upon exposure to coated soot much higher than that of incubator control and particle-free air tests ->
increase in cytotoxicity is indeed caused by coated soot particles



15t and 2" campaign: TMB as SOA-precursor (I1)

(4 H
S 5

LDH release (%)
N
<

o

UnCoated Min-Coat Med-Coat Max-Coated UnCoated  Min-Coat Med-Coat Max-Coated

ns E ns E Kk E kK k% E * E ns E ek
A 4
B 4
3 i {; u
[ : A,

.
=
8T
Synth. Air q%u

(@) o (] o (] o o o [} o (] o (O] o ()]
= g 2 g 2 g oL g 2 |3 g o2 h| f—_’ g 2
Ctrl Soot 90 nm Soot 30 nm

@8 15 Campaign 8 2"? Campaign

Good reproducibility between the 1°t and 2" campaign



Current project
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Model aerosols:
internal mixture of soot core particles with
coating from secondary organic matter

Properties tested:

uncoated vs. coated particles, role of soot
core size, coating thickness and coating
chemistry

Spring 2018 - Spring 2019

EMPIR project
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Further tests to clarify the role of:
primary vs. secondary organic coating
secondary inorganic coating
internal metal admixtures
externally mixed dust particles (e.g. from
brake abrasion)

Biomedical analyses will be complemented with
toxicogenomics and particle uptake studies

June 2019 - May 2022



Generation of aged soot aerosol
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