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Ultrafine particles: Atmosphere and Exposure

| Nucleation Mode: Usually
1 forms from volatile

1 precursors as exhaust
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Predicted fractional deposition of inhaled particles in the human
respiratory tract during nose breathing based on the data from the
International Commission on Radiological Protection (ICRP 1994)




To understand if physical characteristics are the real drivers for biological responses or it is the chemistry:

- * Constant physical properties
-;f * Different chemical properties
E
* Reproducible production of UFPs of defined properties for biological responses
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Schematic Diagram: UFP campaign 2021
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Comparing High and Low OC: Physical Characterization
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High OC: AT ALI for seven 4 h exposures
Mobility diameter: 44.3 [nm] (£0.7)
Number: 5.0e05 [#/cm?] (£ 2.0e03)

Mass concentration: 82.4 [ug/m?] (£3.1)

ALI Dose (calculated): 1.5 [ng/cm?] (£0.2)

Low OC: AT ALI for three 4 h exposures
Mobility diameter: 35.5 [nm] (£1.0)
Number: 5.3e05 [#/cm?] (£ 2.0e03)

Mass concentration: 68.0 [ug/m?] (£6.4)

ALI Dose (calculated): 1.35 [ng/cm?] (£0.2)




Morphology: TEM analyses: Low OC
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Comparing High and Low OC: Chemical Characterization
] High OC
A

Low OC
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Due to the reduction of organics, PAHs were depleted




Comparing High and Low OC: Chemical Characterization
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Comparisons
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High OC (2021) Low OC (2021)

Median (nm) 44.3 (+0.7) 35.5 (£1.0)
Number concentration (#/cm?) 5.0e05 5.3e05

(= 2.0e03) (+2.0e03)
Mass concentration (ng/m?) 82.4 (£3.1) 68.0 (£6.4)
Carbon concentration: OC (ug/m?) 19.4 (£2.5) 5.4 (£1.8)
Carbon concentration: EC (ng/m?) 56.2 (¥2.9) 49.2 (£2.6)
Carbon concentration: TC (ug/m?) 75.6 (£5.3) 54.6 (£3.8)

Summary | Results




Introduction

Methodology

Summary | Results

Reproducibility/ Repeatability: July 2021 and May 2022

High OC High OC (2022) Low OC Low OC
(2021) (2021) (2022)

Median (nm) 44.3 (+0.7) 41.2 (£1.4) 35.5 (+1.0) 37.4 (£0.5)

Number 5.0e05 5.8e05 5.3e05 4.1e05
concentration (£2.0e03) (£ 4.4e03) (£2.0e03) (£5.6e03)

(#/cm?)

Mass 82.4 (£3.1) 89.0 (£20.1) 68.0 (£6.4) 74.0 (£10.1)

concentration

(ng/m?)




Biological exposures
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In particular, High OC leads to an increase in the xenobiotic metabolism of
polycyclic aromatic hydrocarbons.

Clean air High OC Low OC

One way Anova with Dunnett's Multiple

Comparison Test
(**p <0.001)



DNA Damage
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Constant generation of UFP particles ‘/

g * Constant physical properties \/
“| « Different chemical properties \/
* Reproducible Setup \/

Methodology

Toxicological Endpoints: Cytotoxicity, DNA Damage, etc. \/

Results

The chemical composition of UFP cannot be neglected for toxic and genotoxic effects

Summary




Wayftorwards

* Constant chemical properties

* Different physical properties

Introduction

* More physicochemical characterizations

* More Toxicological Endpoints
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High OC: BO1: UFP Campaign 2021
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Aecthalometer
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5 BC: black carbon (elemental carbon)
140 BrC: organic carbon compounds
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