dravotnitistay;

Karel Lach?!, Vladimir Micka?l, Petr Skrehot?

1Zdravotni Gstav se sidlem v Ostravé
47. Konzultacni den, Statni zdravotni ustav, 20.9.2012 2Vyzkumny Ustav bezpecnosti prace



se sidlem V. Ostrave

rfz Zdravoetnitustay

Velikostni skala

Zrnko pisku Tenisovy micek

Molekuly Protilatky Virus Bakterie Rakovinna burika

>

Nanometer

Fulleren

Nanotrubicky



s § Zdravotnitustay

@ Sc sidlemVostrave

~

=

-
-

NANOPARTICLES INTERNALIZED . s Dol s
|N CELLS ‘ Braln neuro H‘Ll'( i diINe 4(\( ,\,l .
| ? Parkinson's, Alzheimer's disease)

Mithocondrion ] Nanoparticle inhalation
Nucleus o = 3
Cytoplasm . (Asthuna, bronchitis, emphysema,

, ' s Lungs
Membrane «— | g cancer)

Lipid vesicle «~ . ¢

"Circulatory (Artheriosclerosis, vasoconstriction,

( _ system thrombus, high blood pressure)
Nanoparticles ‘ , AN LR\RN *

ingestion

‘ ] B\ WHeart (arrvthmia, heart disease, death)
Gastro-intestinal * '
system
(Crohn's disease, ' v
colon cancer) Other organs

Y

Orthopedic implant ¢ “eLymphatic p,oconiosis,
wear debris system Kaposi's sarcoma)

(Auto-immune diseases,

(disease of unknown

etiology in kidneys, liver)

dermatitis, urticaria,

(Auto-immune diseases,
vasculitis) dermatitis)

Schematics of human body with pathways of exposure to nanoparticles, affected organs, and

associated diseases from epidemiological, in vivo and in vitro studies. 3
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Human nasal passage system

Based on studies in rodents, passage of nanoparticles ( NP33) from the nose into the brain via the cribriform plate
that separates the nasal cavity from the brain and supports the olfactory nerves and receptors (olfactory bulb, green)

responsible for sensing smell and taste.

Ruga inside :
the nose s , Olfactory

Flavours
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Burello and Worth, Nanotoxicology, June 2011; 5(2): 228-235
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Nerovnovaha mezi volnym . Volné radikaly mohou byt
definovany jako molekuly, pripadné molekulové fragmenty, obsahujici jeden
nebo vice neparovych elektront v atomovych ¢i molekulovych orbitalech.

Vyuziti vypocetni metody , quantitative structure—activity
relationship” (QSAR) pro predpovéd nanotoxicity kovovych
oxidu

TiO, CuO ZnO FeO Fe,O,

of biological reactions
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depozicnic . t nanocastic
maZe dosahno avuje-li jeden
nadech v klidovém stav aciho traktu dostava
10mil. nanocastic/nadech. Pokud dojde k depozici pouhych 10% vdechnutych
Castic, predstavuje tento podil 1 000 000 castic. Pri 10 nadesSich za minutu je to

10 000 000 nanocastic.

L .3 » »

Jaky je jejich dalsi osud?



Four Ostrava locations where nanoparticle concentration
and distribution were measured
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Odbérové misto — Ostrava Marianské Hory, 7.9.2011
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