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Filtering diesel exhaust could make
it worse
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https://www.popsci.com/diesefilter-worse-allergies/



‘ Engine exhaust components

CO:=12%

H:0=11%

Five mairmpollutant emissions from
diesel engines:

A Carbon monoxide (CO)

A Hydrocarbons (HC)
I A Particulate matter (PM)

_ P{}"lit.‘fll"lt I:Enlaaluna = 1% A Nitrogen oxides (NQ

A Sulphur dioxide (S
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Adverse effects of pollutants
Carbon monoxide (CO)

A CO isan odorless and colorleggs

A InhaledCO isaninhalation hazard due to its rapid
complexation with hemoglobin, resulting in impaired
oxygen delivery to tissues

A Despitesystemic and cellular toxicity at high
concentrations, CO has demonstrated cydad
tissueprotective effects at low concentration (e.g.,

https://melsciencecom/USen/articled

250 ppm) in animal mOdels Of OI'gan injury and carbonand-ts-reactionsoxidesand-more/
disease

Ryter et alCarbon monoxide in lung cell physiology and disease. Am J Physiiysatl 2018
w S 6 A étalgeda Technologies and EnvironmeRulicy 2015
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Adverse effects of pollutants
Hydrocarbons (HC)

A With other pollutant emissionsHCs
playa significant role in the formation
of groundlevelozone

i 5 7 A Lung diseases associated with
o O ' -1 hydrocarbon exposure

A A Hydrocarbonsre toxic with the
potential to respiratory tract irritation

and cause cancer

wSoAlz2etdz SG Ftd /ESIYy ¢SOy 2t 2 3FA
Connellan, Respiratory Medicine 2017

Diesel exhaust a source of parti

andpolycyclic aromatityo
Connellan Respiratory |
o A

A Risksof lung and bladder cancer were dedependent when quantitative

exposure levels of polycyclic aromatic hydrocarbwese measured, and truly
non-exposed groups were compared

Mastrangelo et al. EnvirodealthPerspect 1996
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Adverse effects of pollutants
Sulphurdioxide(SQ)

A Sulphurdioxide (S is a colorless, reactive air pollutant with a strong
odor

A High concentrations of S@an cause inflammation and irritation of the
respiratory system, especially during heavy physical activity.

A Thisgas can also react with other chemicals in the air and change to a
small particle that can get into the lungs and cause similar health effects

https://www.nps.gov/subjects/air/humanhealtfsulfur.htm
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The Halema'uma'u plume in Kilauea Crater at Hawai'i Volcanoes NP contains extremely hi
levels of sulfur dioxide, about 560000 tones/day.
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Adverse effects of pollutants
NOX

A Nitrogen oxide (NO3ndNitrogen dioxide (Ng) are considered atxic

A NO,has a level of toxicity five times greater than that of NO and it is also a
direct concern of human lung disea®Q, canirritate the lungs and lower
resistance to respiratory infection (such as mflu@nza

wSoAl2€etdz S Lt /fSIy ¢SOKy2¢
Study by region RR (95% CI) Weight

Europe
Nyberg et al. 2000 1.05(0.93,1.18)
Filleul et al. 2005 0. EINU 86, 1. 11]1

Subtotal (/2= 41.1%, p=0.117)

A The metaestimate for the
change in lung cancer e
associated witha 16 3 R Y
Increase in exposure to NO
was 4% (95% CI: 1%, 8%). Voretal 2013 12000140

. otal (/2= 32.5%, p=0.224 < 11(1.03,1.2
Hamra et al. Environ Health Perspect 2015 Subtotal {/* = 32.5%, p = 0.224) \ 111(1.63,1.20)

Subtotal (/2 =T77.1%, p=0.001)

Overall {12=72.8%, p=0.000) 1.04(1.01,1.08)

Relative risk estimate

Flgure 1. Forest p\nt of study-specific estimates of relative risk (RR) of lung cancer associated with a
10-pg/m? increase in exposure to NO;. The meta-estimate and weights in the forest plot are estimated
from random effects meta-analyses.
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Adverse effects of pollutants
Particulate matter (PM)

A Dieselparticle emissions can be divided into three megmponents
0 Soot
o0 Solubleorganicfraction
0 Inorganic fraction
A Inhalation ofthese particles may cause to important health problems such as

premature death, asthma, lung cancer, and other cardiovascular issues
wSoAlG2etdz St Ftd /fSIy POiAKY 2t 23454 YR 9YGPANRYYSYy Gl €

Diesel
50 kmh

elemental carbon core

. secondary sulphates and
nitrates

Gasoline
120 kmh adsorbed soluble and

vaporous hydrocarbons

hydrated sulphates and
nitrates
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https://www.dieselnet.com/tech/dpm_size.php

Stone et al. Env Health Persp 2017

23. ETH Conference on Combustion Generated Nanoparticles ETH-E®ICHS Event20.6.2019


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjCvtjm8e_iAhVIZlAKHe-VD44QjRx6BAgBEAU&url=https://www.dieselnet.com/tech/dpm_size.php&psig=AOvVaw3ESmgQJhbSpRMtTlchaLek&ust=1560839283133867
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjCvtjm8e_iAhVIZlAKHe-VD44QjRx6BAgBEAU&url=https://www.dieselnet.com/tech/dpm_size.php&psig=AOvVaw3ESmgQJhbSpRMtTlchaLek&ust=1560839283133867
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj54vW68u_iAhWPZ1AKHfZ1AlgQjRx6BAgBEAU&url=https://www.dieselnet.com/tech/dpm_size.php&psig=AOvVaw3ESmgQJhbSpRMtTlchaLek&ust=1560839283133867
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj54vW68u_iAhWPZ1AKHfZ1AlgQjRx6BAgBEAU&url=https://www.dieselnet.com/tech/dpm_size.php&psig=AOvVaw3ESmgQJhbSpRMtTlchaLek&ust=1560839283133867

Adverse effects of pollutants
Particulate matter (PM)

Macrophage

ulation
uction)

Lysosomes = .-
acidic '

Lehmann et al. Part
FibreToxicol2010
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Adverse effects of pollutants

International Agency for Research on Cancer

International Agency for Research on Cancer

l
Ny World Health

“*7 # Organization

PRESS RELEASE
N° 213

12 June 2012

IARC: DIESEL ENGINE EXHAUST CARCINOGENIC

Lyon, France, June 12, 2012 -- After a week-long meeting of international experts, the International

Agency for Research on Cancer (IARC), which is part of the World Health Organization (WHO), today
classified diesel engine exhaust as carcinogenic to humans (Group 1), based on sufficient evidence
that exposure is associated with an increased risk for lung cancer.

International Agency for Research on Cancer

9‘ Yy World Health
W Organization

PRESS RELEASE
N° 221

17 October 2013

IARC: Outdoor air pollution a leading environmental cause of cancer deaths

Lyon/Geneva, 17 October 2013 - The specialized cancer agency of the World Health Organization, the
International Agency for Research on Cancer (JARC), announced today that it has classified outdoor air
pollution as carcinogenic to humans (Group 1).

. https://auto.howstuffworks.com/dieselsnt- alwaysworsepolluter -than-gasoline.htm
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Adverse effects of pollutants

Models to study effects of complete engine exhaust
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= https://auto.howstuffworks.com/dieselsnt-alwaysworsepolluter-than-gasoline.htm
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Adverse effects of pollutants
Exposure of 3D lung cultures to complete engine exhaust

Ch. Bisig
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