Effects of wildfire aerosols to
human health
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WILDFIRE RISK

Know the likelihood of experiencing wildfire in your area.
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Wherever you live, you can take action to
reduce your risk of wildfire losses.

Visit our Disaster and Recovery Center to learn more. S P A

USAA 2019 California Fire Hazard Zones. Credit: KQED


https://kqednews.carto.com/builder/4732dc15-cfc0-4dbb-865e-371b693239d5/embed




Types and Sources of Air Pollution

Air Pollution = gases, liquids, or solids present in the
atmosphere in high enough levels to harm humans,
other organisms, or materials.

* Natural pollution (lightning causes forest fires, volcanic
eruptions)

* Human-induced pollution (ANTHROPOGENIC)




Wildfire is not natural anymore




Mormal bronchi Bronchitis

SMOKER'S LUNG HEALTHY LUNG



How to study the wildfire induced toxicity?

1. Know the wildfire aerosols
2. Understand how they induce toxicity
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Primary air pollutants Secondary air pollutants
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Physicochemical characterization of wildfire aerosols
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The Dose makes the poison
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How to test toxic effects? Lessons from
Conventional Chemical Safety Assessment

“Out of 80,000 chemical s registered in USA, only
200+ has undergone systematic toxicity testing out

of which only five has been banned” (Toxic
America, CNN).

Time

Conventional assay
(Animal Model)

32 Years for the chemicals so far

Cost

US$14 billion/year '

Animal ethics

100 million experimental animals are
used every year for toxicological studies?

Relevance to
human safety

Differences between animal and human
responses to chemicals/material ' 2

1. Nature 2009, 460, 208-212
2.Environmental Health Perspectives, 1999, pp. 83-88




US National Academy of Science (NAS) Report
(2007): “Toxicity Testing in the 21st Century: A
Vision and a strategy”

High Throughput Molecular, Cellular,
Bacterial, Yeast, or Embryo Screening

Prioritize in vivo testing
at increasing trophic levels N
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We use a predictive toxicological approach for
wildfire aerosol hazard testing

In Vivo (Whole Animal)
Screening

102animals per experiment
(weeks to months)
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Up to 10° measurements per day

Nel, Xia, et al. ACR, 2012



ENM Predictive Toxicological Mechanisms

Redox activity and ROS
e.g., TiO,, CuO, CoO
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Oxidative stress is the most studied mechanism of toxicity by air pollution

Normal Cell



In vitro
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Assessment of Inflammation

George et al. ACS Nano. 2010 George et al. ACS Nano. 2011

HTS Assays in Cells and
Zebrafish

In vivo

Hatching interference (bright field)

&

Morphological abnormalities (bright field)

Lin et al. ACS Nano. 2011; Osborne et al. Environ Sci Nano, 2017
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In vivo validation

http: ffga. Ffunpic.hu

PET imaging

Wang, et al, Nanolmpact, 2017 Zern et al. ACS Nano. 2013; 7: 2461-9
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becomes first state
to ban e-cigarettes
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E-Cigarettes Are in Vogue
and at a Crossroads




How do we collect the aerosols?

BioSampler

LUW-APS
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Summary
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Fire chamber
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