


n of new emission standards (PM mass) lowers the engine
from several transport modes

lation of new engine/emission control technologies and renewable
eet the standards can lead to changes in the chemical mixture of
llutants

Particles VOCs

regulatory requirements are met the actual health effects of these (UFP, PM, )
, often are untested




toxicity of combustion of biodiesel at lower PM emission vs regular diesel

PM mass PM cytotoxicity
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iological responses at lower mass concentrations of nvPM from aircraft turbine engines

PM mass PM inflammatory response (IL-8)
Table 2 Physical properties of non-volatile e chaust particles = 200
-
Fuels and thrust levels Non-volatile particles &
Mass conc. (ugm~—3) = Number conc. (x10% cm—3) CMD (nm g
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alEJsttijmated per hour exposure according to Jeannet et al.3®
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n of new emission standards (PM mass) lowers the limits of engine
from several transport modes

lation of new engine/emission control technologies and renewable
eet the standards can lead to changes in the chemical mixture of
llutants

regulatory requirements are met the actual health effects of these
; often are untested
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easurements linking PM and complex exhaust mixtures from engines operating under realistic ¢
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“automotive, as well aircraft turbine, ship engines etc.
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0 models relevant for human exposure be the basis for such an evaluation to test for adverse h
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ituation is mimicked as much as possible

X as needed, as simple as possible

cells cover airways and alveoli

no easy to use testing system for inhalation route
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sponse of primary bronchial epithelial cells to diesel exhaust
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liesel exposures using a EuroV engine show even at non-cytotoxic concentrations
n of oxidative stress response (HO-1, NQO1)

/itro inhalation models could be valuable for evaluation of the toxicity of combustion emissions

that data from (future) studies can be easily compared and that conclusions are more robust
| for regulation; harmonization and validation is needed!




Grollers-  Mulderij

LUMC 1.
)MPp Pieter Hiemstra C
oen Maria Zarcone
van Someren
uper
rul
rbeek
dijk
N LIST
listermaat G Arno Gutleb
ue van Acker INERIS

Ghislaine Lacroix
University of Finland
Harri Alenius




!

—
- —

(£

O =il %

\ \\‘ u\\\\ \\\

N 1...“\‘.\\,,

\\L\ ade -

S S e S e o
.
.
-
7/ /i
-

mr’»ww_

Arvm v E

-~ —
e5@F
L
U’V ')
= E (3 a7,
HE

€

>z

L N

| Jr—







f current regulatory emission standards: PM mass
ty evaluation based on in vitro models be a solution?
xicity screening of Euro V emissions
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Integrated stress response Unfolded protein response
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‘ALl in vitro models for respiratory toxicology — Paris 2016

that data from (future) studies can be easily compared and that conclusions are more robust ar
: harmonization and validation is needed!
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PM mass
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B5S B10 B100 PPO BO+EPF
Fuel type

mass (gkWh™!) emissions for the fuel types and blends tested (6 ETC,
,5 ETC and PPO 4 ETC). Error bars indicate the standard error of the mean. ¥,
ificantly different from BO at P < 0.05, <0.01, <0.001 respectively.

PM cytotoxicity
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Fig. 5. Relative cytotoxicity for the fuel types and blends tested, in % compared to
positive control, 1% Triton-X100. Each bar represents 3 ETC. Error bars indicate the
standard error of the mean. * **, *** significantly different from the mean of BO at
P<0.05, <0.01, <0.001 respectlvely.




PM mass PM inflammatory response (IL-8)
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