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PM2·5

characterization inside human lung cells ? 

PM2·5

one of the leading causes of death and disability 
worldwide
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Dose-dependent link between carbon content in 
alveolar macrophages and the decline in lung 

function, 

But, carbon content was assessed 
only by optical microscopy



Research Article

Anthropogenic Carbon Nanotubes Found in the 

Airways of Parisian Children
Jelena Kolosnjaj-Tabi a, Jocelyne Just b, Keith B. Hartman c, Yacine Laoudi b, Sabah 

Boudjemaa d, Damien Alloyeau e, Henri Szwarc a, Lon J.Wilson c,⁎, FathiMoussa a,f,⁎⁎

a LETIAM, Lip(Sys)2, IUT d'Orsay, Paris-Saclay University, Plateau de Moulon, 91400 Orsay, France

b Paediatric Pulmonology and Allergy Center, Trousseau-La Roche Guyon Hospital group, Assistance Publique — Hôpitaux de Paris, 

Pierre et Marie Curie-Paris 6 University, Paris, France

c Department of Chemistry, Richard E. Smalley Institute for Nanoscale Science and Technology, P.O. Box 1892, Rice University-MS 

60, Houston, TX 77251-1892, USA

d Department of Anatomo-pathology, Trousseau-La Roche Guyon Hospital group, Assistance Publique — Hôpitaux de Paris, Pierre 

et Marie Curie-Paris 6 University, Paris, France

e Laboratoire Matériaux et Phénomènes Quantiques, UMR 7162, CNRS - Université Paris Diderot, Paris, France

f Department of Biochemistry, Trousseau-La Roche Guyon Hospital group, Assistance Publique — Hôpitaux de Paris, Pierre et Marie 
Curie-Paris 6 University, Paris, France

Contents lists available at ScienceDirect
EBioMedicine

journal homepage: www.ebiomedicine.com

EBioMedicine 2 (2015) 1697–1704



- Moussa F. et al. “The influence of C60 powders on cultured 
human leukocytes”. Fullerenes Science & Technology, 1995, 
3: 333–342.
- Moussa F. et al. “Early effects of C60 administration in Swiss 
Mice: a preliminary account for in vivo C60 toxicity”. 
Fullerenes Science & Technology, 1996, 4: 21–29.

[60]Fullerene (C60)





H.M. Kipen, D.L. Laskin,
Am J Physiol Lung Cell Mol Physiol 289, 696 (2005).

SMALLER IS NOT ALWAYS BETTER:
NANOTECHNOLOGY YIELDS 

NANOTOXICOLOGY

SAFETY AND ENVIRONMENTAL IMPACT?
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Humans routinely breathe
carbon nanotubes
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65 Broncho-alveolar lavage fluid residues
of asthmatic children









Vehicle exhausts and dust
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5 freshly collected BALF samples 
with intact airway cells















Black material = lamellar bodies (lung surfactant)



















 CONCLUSION

Previous studies using OM must be reconsidered

 TEM, then HRTEM and EDX

 CNT toxicity and fate ?

 Humans routinely breathe carbon nanotubes


