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TiO, particle in fibroblast — rat lung



Aim of studies at the ultrastructural level
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Particle types (insoluble PM 10) :
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Displacement of PM 10 by surfactant

Surfactant
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Inhaled and deposited PM 10 ;
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MMVF 10a in blood capillaries
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Translocation of the particulate fraction of glass
fibers beyond the epithelial barrier




Inhalation experiment

with ultrafine particles

Inhalation: 1 h

Deposition: 4-5 ug, ~2 x 10 particles
Lung fixation: 1 h / 24 h after inhalation
Systematic tissue sampling

Energy filtering TEM (EFTEM): Electron-energy loss
spectroscopy (EELS)
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Aerosol generation and inhalation :
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Size distribution of TiO, particles in the ,,
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Inhalation experiment
with ultrafine particles

Inhalation: 1 h

Deposition: 4-5 ug, ~2 x 10! particles
Lung fixation: 1 h / 24 h after inhalation
Systematic tissue sampling

Energy filtering TEM (EFTEM): Electron-energy loss
spectroscopy (EELS)
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Localization and elemental micro-analysis  ——
of ultrafine TiO, particles

BERN

Localization in lung tissue Elemental microanalysis
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TiO, particles in the lung parenchyma ;
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TiO, particles In the connective tissue :

UNIVERSITAT

Between collagen fibrils Within fibroblast (cytoplasm) Within fibroblast (nucleus)
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TiO, particles In blood capillaries .,
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Distribution of TiO, particles in the lungs ,,

Percentage of particle profiles
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Airspace Epithelium, Connective Blood
Endothelium tissue vessels

Lung tissue compartment




Size distribution of TiO, particles in the
aerosol and in lung sections
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Summary
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Possible consequences from particle
translocation into the lung tissue

Surfactant Dendritic cell Macrophage

Epithelium

Endothelial




Focus of current and future in vivo
studies
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Clearance of ultrafine TiO, particles by .,
macrophages
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Translocation of ultrafine TiO, particles :
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Transport of ultrafine particles through
the nuclear pore complex
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Puffball spores in airways and alveoli




Components of the inner surface of the ;
lungs
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Displacement of PM 10 by surfactant :
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The concept of PM 10 retention and
clearance
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Adapted from Cell and Tissue Biology by L. Weiss, Urban & Schwarzenberg Inc. 1988



In vivo: Rodent model
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Inhaled and deposited PM 10, by SEM b
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Glass fiber in conducting airway Puffball spores in alveoli
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Deposition of ultrafine particles
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Ultrastructure of the lung parenchyma :
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Deposition of ultrafine particles in lungs
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Animal model: Lung fixation
Bubble-
trap
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Systematic tissue sampling for
stereologic analysis

+  cutting out the
sampled areas

Area of analysis
Ag= 260um’

X7 = 1820um’

Virtual field for analysis
generated in EM




Distribution of TiO, particles in the lungs ,,
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Percentage of particle profiles
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Airspace Epithelium, Connective Blood
Endothelium tissue vessels

Lung tissue compartment




Electron beam - specimen interactions »
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Electron filtering TEM
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