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INTRODUCTION

“Ultrafine particles (UFP) may also migrate via the lung to other
locations, including the liver, spleen, brain, placenta and fetus.”

World Health Organization, 2007

“The role of the infinitely small in nature is infinitely large.”
Louis Pasteur

»Ultrajemné castice mohou po proniknuti do plic migrovat do
dalSich casti téla jako jsou jatra, slezina, mozek, placenta a plod.”

Svétova zdravotnicka organizace (WHO), 2007

«V prirodé je uloha nekonecné malého nekonecné velka.”
Louis Pasteur
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2 WHAT ARe ULTRAFINE PARTICLES?

With every breath, tiny particles smaller than 100 nanometers or so-called
ultrafine particles are inhaled into our body. They are invisible to our eyes,
however, if they remain in our lung; they may have an impact on our health.

Ambient ultrafine particles are built from gases or originate from combustion
processes. In urban areas, they are emitted mostly by anthropogenic sources
like traffic, domestic heating, and industrial processes. Especially closed to traffic
sites, soot particles dominate the size range of ultrafine particles. These soot
particles can carry toxic material such as polycyclic aromatic hydrocarbons and
heavy metals on their surface. Therefore, they are believed to be particularly
harmful.
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An ultrafine particle and a football

have the same size proportion as
a football to the earth.

Pomér velikosti ultrajemné cas-
tice a fotbalového mice je stejny
jako pomeér velikosti fotbalového
mice a zemékoule.

Co Jsou UiTrasEMNE CAsTICE? 2

Pfi kazdém nadechnuti vnikaji do plic miniaturni ¢astice mensi nez 100 nm,
nazyvané ultrajemné castice (v anglické terminologii ultrafine particles, UFP).
Ackoliv je nevidime, pokud zlstanou v plicich, mohou mit negativni vliv na
nase zdravi.

UFP v okolnim ovzdusivznikaji z plyn nebo pfi spalovani.V méstském prostiedi
jsou jejich zdroje antropogenni, t.j. doprava, vytapéni a primysl. V ulicich s au-
tomobilovou dopravou prevladaji ve frakci UFP jemné saze (soot particles). Na
jejich povrchu mohou byt navazany tézké kovy a toxické slouceniny jako napf.
polycyklické aromatické uhlovodiky. Proto jsou ultrajemné ¢astice povazovany
za obzvlasté skodlivé.
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3 WHy Do WE MEeASURE ULTRAFINE PARTICLES? Proc¢ Megime ULTRAJEMNE CAsTICE? 3
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Predstavuji ultrajemné castice riziko pro nase
zdrayi? Vysledky epidemiologickych a toxikolo-
gickych studii maznacuji, ze ultrajemné castice

Are ultrafine particles a health hazard? Epidemiological and-
toxicological studies suggest that UFP may cause adverse human
health effects greater than or independent of the effects compared
to the larger particles. Ultrafine particles may carry toxic trace
compounds. These compounds may erode in the lung and are then
transported through the lining of the lung into-the circulation of
blood.

iceé navazane toxické slouceniny se dostavaji
ledem k jejich velikosti pfi dychani hluboko
_~doplic, kde pronikaji jejich vystelkou do krevni-
Although not all ultrafine particles ho'reciste.
are per se toxic, there is evidence
that they can still initiate oxidative
stress in the lung. Oxidative stress
is a process, which alters lung cell
chemistry, causing inflammation
and setting in motion a cascade of
health problems.

| wpripadech, kdy ultrajemné ¢astice nejsou samy
o sobé toxické, mohou vyvolat v plicich oxida¢ni
stres, ktery alteruje plicni bunky, vyvolava zanét
a spousti kaskadu dalsich zdravotnich problému.



3 WHy Do WE MEeASURE ULTRAFINE PARTICLES? Proc¢ Meaime ULTRAJEMNE CAsTICE? 3

Ultrafine particles are also small enough to penetrate the lung membranes and reach the blood- Ultrajemneé castice vzhledem ke své velikosti mohou prochazet pres plicni vystelku do krevniho
stream. They can cause there immune responses such as thickening of the blood, which leads to an Liecisté. Tam mohou vyvolavat imunitni reakce. Dalsi z reakci, zvysena koagulace a viskozita krve,
increased chance of heart attacks and strokes. : predstavuiji riziko vzniku srde¢niho infarktu a mozkové mrtvice.

They can also be transported to different organs such as liver or heart via the bloodstream. EW Ultrajemné castice mohou byt rovnéz transportovany krevnim obéhem do rlznych organ( (jatra,
people and people with pre-existing diseases such as heart diseases and diabetes are considered to srdce). Stafi lidé a osoby se srde¢nim onemocnénim ¢i s cukrovkou jsou k uc¢inkim ultrajemnych
be at special risk. Castic obzvlasteé citlivi.
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4 \WHart Is UFIREG?

Information on health effects of ultrafine particles are still limited. In July 2011, the EU-funded
project UFIREG started which aims to investigate the short-term effects of size-fractioned ultrafine
particles on mortality and morbidity in order to improve the overall sensitivity of the population as
well as the environmental and health care authorities. Until the end of 2014, experts from the fields
of environment / air pollution and human health will work together to make a contribution to the
environmental policy in Europe (the Clean Air Plan for Europe) for combating the air pollution.

UFIREG

Ultrafine particles —
cooperation with environ-
mental and health policy

Co Je UFIREG? 4

Nase informace o ucincich ultrajemnych ¢&astic na zdravi lidi jsou stdle omezené. V cervenci 2011
byl zahajen projekt UFIREG, financovany Evropskou Unii, zaméfeny na prozkoumani kratkodobych
ucinku velikostnich frakci ultrajemnych &astic na Umrtnost a nemocnost, s cilem zlepsit informova-
nost obyvatel i statnich zastupct péce o zivotni prostiedi a zdravi obyvatel. Az do konce roku 2014
budou experti z oblasti zivotniho prostfedi/znecisténi ovzdusi a lidského zdravi spolecné pracovat,
aby prispéli k politice ochrany Zivotniho prostiedi v Evropég, k boji za ¢isté ovzdusi (akéni plan Cisty
vzduch pro Evropu).




5 WhHere Do WE MEASURE? Kpe MERIME? 5

The particle number size distribution of ultrafine particles in the ambient air are determined in five Pocty ultrajemnych castic v okolnim ovzdusi a jejich dist-
European cities: ribuce podle velikosti Castic jsou monitorovany v péti
Germany > Dresden and Augsburg evropskych méstech:

Czech Republic > Prague

Slovenia > Ljubljana Némecko > Drazdany a Augsburg

Ukraine > Chernivtsi Ceska republika > Praha

All of the measurement stations are located at an urban background site. These areas are representative Slovinsko > Ljubljana

for a large part of the urban population and no roads with heavy traffic are situated in immediate Ukrajina >  Chernivtsi

vicinity.

VSechny méfici stanice jsou umistény v lokalité predstavujici
méstské pozadi, zadna se nenachazi pobliz frekventované
silnice. Méfené oblasti jsou reprezentativni pro velkou ¢ast
méstské populace.




6 How Do WE MEASURE?

So far, there exist no directives for requlation of ultrafine particle measurements in ambient air. The
prescribed grave limits forthe particulate matter (fine dust-PM. jor PM. ) are not suitable for ultrafine
particles because they are too small to have influence on the mass concentration. Determination of
the particle number per air volume is therefore a better method to define the exposure to ultrafine
particles in ambient air. Appropriate instruments show particle number size distributions, which
means they indicate how many:particles of a defined size are in one cubic centimeter air at a certain
time. The function of the instrument is based on charging particles between 10 and 800 nm and
following segregation of particles in an electrical field according to their diameter and charge: In a
last step, the classified particles are counted by a particle counter.

JAK MERIME? 6

Méfeni ultrajemnych &astic v ovzdusi dosud nepodléhd zadnym zakonnym smeérnicim. Pfedepsané
gravimetrické (hmotnostni) normy pro jemné prachove castice PM.  a PM, . nejsou pro ultrajemné
castice vhodné, protoze jsou pfilis malé a lehké. Vhodnéjsi metodou urceni expozice ultrajemnym
Casticim je stanoveni jejich poctu v urcitém objemu vzduchu. Specielni pristroje jsou schopné zna-
zornit distribuci poctu &astic, t.j. stanovit pocty ¢astic definovanych velikosti v jednom kubickém
centimetru vzduchu za urcity cas. V prvém kroku méreni jsou castice o velikosti 10 az 800 nm nabity
a poté je elektricky naboj a primér ¢astic pouzit k jejich tridéni v elektrickém poli. Poslednim krokem
je pak spocitani definovanych ¢astic v ¢itaci.




6 How Do WE MEASURE?

The figure shows the results of particle measurements (10 — 100 nm) of an average week in Dresden,
Augsburg and Prague.

« High concentrations could be detected during the morning rush hour around 8 a.m.

« The particle number concentrations vary from one location to another.

Graf ukazuje vysledky méfeni ¢astic o velikosti 10 — 100 nm v pradmérném tydnu v Drazdanech,
Augsburgu a Praze.

« Vysoké koncentrace byly zaznamenany béhem ranni dopravni $pic¢ky — kolem osmé hodiny ranni.
« Koncentrace ¢astic mezi jednotlivymi lokalitami se lisi.
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