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m Submersed particles are found adjacent to
the epithelial cells

m The displacement of particles allows further
interaction with lung cells (phagocytosis)

= Within less than 1 hour after the inhalation
15-43% of particles deposited in airways were
phagocytosed. The phagocytosis of particles
not cleared by other means was essentially
complete within 24 h

Diameter < 100 nm

Negligible mass

High number concentrations in the ambient
air

Large specific surface area for adsorption
and interaction

By diffusion
With high efficiency
In the peripheral lungs

m Distribution over a large surface area, in
humans about 140 m?

m Air-blood barrier thickness 2 um or less
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From Holger Schulz et al., Lenfant Series, 2000

Air-blood barrier = 2 um
1/50 Air mail paper

Ultrafine particles are more toxic than larger ones of the
same material (Ferin et al., 1992)

Ultrafine particles are taken up by epithelial cells (Churg,
1996)

Passage of inhaled ®™Tc-carbon particles into the blood
circulation in humans (Nemmar et al., 2002)

Substantial translocation of inhaled '*C-carbon particles
into the liver following whole body inhalation exposure of
rats (Oberdorster et al., 2002)

Minute translocation of inhaled insoluble '%iridium
particles from lung epithelium to extrapulmonary organs
(Kreyling et al., 2002)




In vivo inhalation study with
ultrafine particles I: Rodent model

Summary: Inhaled ultrafine TiO,
particles

Local / systemic effects

In vivo inhalation study with
ultrafine particles Il: Rodent model

Particles within cells: Possible effects

Factors influencing the effects




= In vivo: Rodent models
Application by inhalation of particles
Well defined aerosol
Dose not too high

= |n vitro: 3-d multicell cultures
All components of the inner surface of the lungs
Application of aerosols
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Publications V: Ultrafine particles
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