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UvoD

Pfedmétem projektu je méfenf toxicity emisi z nafto-
vych motor( v redlném méstském provozu se zamé-
fenim na situaci na Prazském okruhu. Standardni
testovaci cykly provadéné v laboratornich podminkach
neposkytuji skute¢ny obraz emisi z vozidel v rediném
provozu. V rdmci projektu bude proto vytvoren proto-
typ mobilniho testovaciho zafizeni, které bude jednak
provadét méreni zakladnich sloZzek emisi v redlném
provozu a jednak bude emise vzorkovat pro nasledné
biologické, respektive toxikologické testy. Hodnoceni
zdravotnich rizik emisi musi byt zalozeno predevsim
na interakci emisi s modelovymi biologickymi systémy,
a nikoli pouze na chemické analyze jejich slozek.
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HLAVNI CiL PROJEKTU

Hlavnim cilem projektu je vyuziti existujicich metod
analyzy toxicity komplexnich smési pro hodnoceni
motorovych emisi v redlném provozu. Aplikace jeho
vysledkd by méla vést ke zlepseni legislativy Evropské
unie v oblasti regulace motorovych emisi.




Program: LIFE+ 2010
Duration: 1.9.2011-31.8.2016

Total costs: 1,223,524 €
EC contribution: 611,762 €

INTRODUCTION

Aim of this project is to investigate toxicity of diesel en-
gine exhaust emissions during real urban driving with
detailed focus on situation on orbital road of Prague.
Standard test procedures, carried out at laboratory
conditions, don't give true insight into vehicle emis-
sions operated in real traffic. A prototype of sampling
device, which is designed for measurement of basic
components of exhaust gas and for its sampling for
further biological and toxicological investigations
respectively, will be created within this project. Rating
of health risks should be based primarily on interaction
of exhaust components with model biological systems;
not based only on chemical analysis of its composition.

MAJOR AIM

The main aim of this project is to apply existing
methods of complex mixtures toxicity assessments

on exhaust emission from real driving. Results of this
project should be used for improvement of legislation

for regulation vehicle emissions in the European Union.
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HLAVNI VYSTUPY

Predvedené klicové technologie a metodiky

¢ Miniaturni a cenové dostupny pfenosny monitorova-
cf systém automobilovych emisi.

e Miniaturni a velmi levny detektor délky ¢astic pouzi-
telny pro monitorovani automobilovych emisi, ktery
byl zaroven testovan pro pouziti v ramci Evropského
metrologického programu jako novy nastroj pro
pravidelnou kontrolu motorovych vozidel.

¢ Prenosny infracerveny spektrometr (FTIR) pro méreni
dulezitych, ale neregulovanych polutantd jako jsou
oxid dusicity, amoniak, formaldehyd, acetaldehyd,
metan a oxid dusnaty.

¢ Analyza distribuce velikosti a poctu ¢astic v auto-
mobilovych emisich a ve vnéjSim ovzdusi v blizkosti
komunikaci.

¢ Bylo demonstrovano vyuziti acelularnich testu
stanoveni DNA aduktt a oxida¢niho poskozeni
DNA, které jsou ve srovnani s ostatnimi testy toxicity
relativné snadné, rychlé, levné a vyzadujici malé
mnozstvi materialu.

HLAVNI AKCE

¢ Standardizované protokoly pro vzorkovani a testo-
vani toxicity motorovych emisi za rdznych redlnych
provoznich podminek jako nastroj identifikace
a hodnoceni rizik toxickych ucink automobilovych
emisi.

¢ Tyto testy jsou podrobné popsany na
www.medetox.cz/methods a zahrnuiji:

Vzorkovani

Stanoveni cytotoxicity

Stanoveni DNA aduktd

Mikrojadrovy test

Stanoveni oxida¢niho stresu

Kometovy test

Projekt se sklada z 5 hlavnich akci:

1. Optimalizace odbér( pfenosnym zafizenim v real-
ném provozu v Praze

2. Optimalizace testd toxicity na redlnych vzorcich
pomoci acelularnich a in vitro pokust

3. Verifikace odbérd a testl toxicity — srovnani vzorkd
z laboratornich a redlnych odbérd

4. Méfeni automobilovych emisi a jejich toxicity
v redlném provozu v Praze

5. Vliv vybranych palivovych pfimési (biopaliv) na toxicitu
naftovych zplodin v redlném provozu — pilotni studie
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MAJOR ACTIONS

1. Optimisation of on-board monitoring and sampling
apparatus and methods in real traffic in Prague

2. Optimisation of toxicity assays to on-board sampled
diesel exhaust in cell-free system and in cell cultures

3. Verification of optimized sampling and toxicity
testing procedures — comparison of laboratory
and real traffic conditions

4. Measurement of toxic effects of diesel exhaust
under various real traffic conditions in Prague

5. The effect of selected fuel additives (bio-fuels)
on the diesel exhaust toxicity under real traffic
conditions in Prague — pilot study

MAJOR OUTPUTS

Key technologies and methods demonstrated

Miniature and low-cost portable on-board systems
for vehicle emissions monitoring.

Miniature ultra-low-cost detector of particle length,
used for vehicle emissions monitoring, and also
tested within the European Metrology Program

as a novel tool for periodic emissions inspections

of motor vehicles.

Portable FTIR (Fourier Transform Infra Red) spec-
trometer for measurement of unregulated pollutants
of interest, such as nitrogen dioxide, ammonia,
formaldehyde, acetaldehyde, methane, and nitrous
oxide, has been demonstrated.

Particle size distributions and particle counts have

been measured in vehicle exhaust and in ambient air
near roadways.

o Acellular tests of DNA adducts and oxidative DNA
damage have been demonstrated as, relative
to the toxicological tests in general, a relatively easy,
fast, inexpensive screening test, requiring a relatively
small amount of material.

¢ The standardized protocols for sampling and toxicity
testing of diesel emissions under various real traffic
conditions as tools for hazard identification and
risk assessment based on toxic events of vehicle
emissions.

¢ These tests are described in details on
www.medetox.czzmethods and include:

Sampling

Analysis of cytotoxicity

Analysis of DNA adducts

Micronucleus test

Oxidative stress

Comet assay
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Klicova uloha filtru
pevnych ¢astic (DPF)

Dodavka Iveco Daily (2012) s obsahem
motoru Iveco 3 litry a spliiujici normu
EURO 5 (DPF, DOC) - emise castic

za raznych provoznich rezimu jsou
velmi nizké, vétsinou vyrazné pod

1 mg/m3.
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APLIKACE

e Méfeni s pouZzitim pfenosného zafizeni byla
pouzita k potvrzeni zvysenych motorovych emisi
v redlném provozu vcetné tzv. prvni , DieselGate”
zahrnujici tézka vozidla se zvySenymi emisemi NOXx
ve Spojenych statech pred cca 20 lety a vcetné
soucasné , DieselGate”s dieselovymi motory osob-
nich aut.

¢ \/ysledky projektu a projektovy tym prispél k tvorbé
soucasnych plant zaradit monitorovani redlnych

emisi oxid0 dusiku a pevnych ¢astic do legislativy EU.

¢ \ysledky projektu a ziskané poznatky jsou pouzivany

obcanskymi iniciativami v akcich proti neuvazenym
projektlim, napt. staveb velkych nadkupnich center,

kterd znamenaji zna¢nou dopravni zatéz v centrech
historickych mést.

Poznatky o realnych motorovych emisich ziskané

v projektu byly pfedmétem fady verejnych pred-
nasek, prednasek na odbornych konferencich, ale
také ve VWboru pro udrZitelnou dopravu viady Ceské
republiky, na politickych setkanich a na seminarich
pro automechaniky.



APPLICATIONS

Key role of diesel partlculate ¢ Portable on-board systems for vehicle emissions ¢ Project findings and background information
filter (DPF) measurements were used to uncover excess emis- gathered during the prOJect hgve been used
sions during real-world operation, including the first in citizen actions against unwise development,
“DieselGate” involving heavy vehicles and excess including a construction of a large shopping center
) . : NOx emissions in the United States two decade ago, which would have brought large amounts of traffic
Delivery truck lveco Daily equipped and including the “current” DieselGate affair with into a historical city center.
with 3.0-liter lveco engine complying diesel automobiles. e Project findings on the reality of motor vehicle
EURO 5 (DPF, DOC) - emissions * Project results and project staff have contributed emissions have been implemented in many public
of particulate matter very low under to the formation of the current plans to introduce lectures, including lectures at many conferences,
various engine loads, generally well monitoring of r(_eal driving emissions of nitrogen but also at ’_the Committee for Sustainable N
oxides and particulate matter in the EU. Transportation of the Czech Government, at political

3
below 1 mg/m?. meetings, and at meetings and seminars for auto-

mobile repair technicians.
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PUBLICITA

¢ Pouziti inovativnich technologii a metod bylo
v rdmci projektu opakované demonstrovano
a ziskané vysledky byly publikovany jak pro 3irsi tak
pro odbornou vefejnost:
www.medetox.cz/outputs-and-publications.

o \/ysledky projektu, zejména o nesrovnalostech
mezi soucasnym veédénim a realitou, byly opakova-
né predmétem reportazi celostatni Ceské televize
a v souvislosti s aférou , DieselGate” téz porfadem
BBC1 Panorama (Velka Britanie) a televize WRD
(Némecko).

e Znacna pozornost vefejnosti vysledklm projektu
je demonstrovana napt. zajmem z fad politikd,
regulator(, studentd, prdmyslu i obecné populace.
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PUBLICITY

¢ The use of innovative technologies and metho-
dologies was repeatedly demonstrated within
this project as shown by multiple publications for
broader public as well as for experts:
www.medetox.cz/outputs-and-publications.

¢ Project findings, namely on discrepancies between
the current knowledge and the reality, were repor-
ted several times by the Czech National Television,
and in conjunction with DieselGate, by BBC1 (Great
Britain) and WRD (Germany).

e Considerable public awareness has been raised
by the project, as demonstrated in the interest
of politicians, regulatory bodies, students, industry,
and citizens in general.
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BUDOUCI PERSPEKTIVY -
KOMUNIKACE PO UKONCENI
PROJEKTU

Nové postupy vyvinuté v ramci projektu jsou
pfipraveny k vyuziti pro stanoveni realnych
motorovych emisi a jejich neZzadoucich zdravot-
nich ucink:

e Miniaturni a levny pfenosny monitorovaci systém
je technologil umoznujici rozsifeni monitorovani
realnych emisi na malé motory na mala nesilni¢ni
mobilni zafizeni, kde ,klasickad” prenosna zafizeni
jsou prilis velka.
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Miniaturni detektor délky ¢astic levny zplsob
detekce Spatné funkce filtru c¢astic.

Pfenosny infracerveny spektrometr (FTIR) predstavuje
technologii umoziujici monitorovani emisi specific-
kych neregulovanych polutantd v redlném provozu
dalezitych z hlediska novych paliv a technologii.

Mobilni zafizeni pro méfeni distribuce velikosti ¢astic
s ¢asovym rozlisenim ve vnéjsim ovzdusi umoznuje
realisti¢téjsi posouzeni zdravotnich rizik spojenych

s expozici ¢asticim nez v soucasnosti pouzivané
méreni hmotnosti ¢astic.

Acelularni testy stanoveni DNA aduktd a oxida¢niho
poskozeni mdze v budoucnosti slouzit jako rychla
metoda posouzeni toxickych ucink motorovych
emisi.

¢ Aplikace a rozsifeni metod pouzivanych pro tézka
naftova vozidla na benzinové motory, na malé
a nesilni¢ni motory a domaci kotle je detailné
naplanovano v navrhovanych projektech véetné
dvou podanych navrhl projektd LIFE.




FUTURE PERSPECTIVES -
AFTER LIFE COMMUNICATION

New approaches developed within the project
are now prepared to be applied for realistic
assessment of engine emissions and their adverse
health effects:

e Miniature and low-cost portable on-board monitoring
systems is an enabling technology for extension
of the monitoring of real driving emissions to small
engines and to small or specialized non-road mobile
machinery, where “classic” portable on-board
monitoring systems are too bulky.

¢ Mini particle length detector offers an inexpensive
way to detect malfunctions of diesel particle filters.

Portable FTIR is an enabling technology for
extension of the monitoring of real driving emissions
to specific non-regulated pollutants of interest,
arising out of new fuels and technologies.

Mobile, time-resolved measurements of particle size
distributions and particle number concentrations

in ambient air allow for a more realistic assessment
of particle-related health hazard than particle mass
measurements used to date.

Acellular tests of DNA adducts and oxidative
damage may be used in future for high throughput
analyses of toxic effects induced by engine
emissions.

¢ Application and extension of the methods used for
heavy diesel vehicles to gasoline engines, to small
and non-road engines, and to home heating appli-
ances has been planned in detailed and is subject
of several currently proposed projects, including two
submitted LIFE proposals.
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updating and development of EU environmental and climate policy and legislation
by co-financing projects with European added value.
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Program LIFE je nastrojem podpory EU pro projekty z oblasti Zivotniho prostredi
a klimatu. Obecnym cilem programu LIFE je pfispét k implementaci, aktualizaci
a rozvoji politiky a legislativy EU v oblasti Zivotniho prostredi kofinancovanim
projektl s evropskou pfidanou hodnotou.
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