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Introduction

Why are the carbon nanotubes so interestin

they potentially dangerous for hes
environment ?




ll. Experiments

e The animals and the Particles

Experiments in vivo
— Determination of Biopersistence
Determination of Inflammatory response
Determination of Fibrotic response
ermination of Tumor-Necrosis-Factor-a prod




. Results

srinding of Nanotubes

CNT Ground CNT

Length (um) 59 £ 0.05 0.7 £ 0.07
Average inner diameter (nm) 3215 1% 2.1
Average outer diameter (nm) 9.]i+:2:1 11.3 £ 3.9
Specific surface area (m?/g) 378 £ 20 307 £ 15
Oxidized forms (atomic %) 13.7:+£.0.7 13.1 £ 0.7
Carbon content (%) 97.8 £ 0.2 98.0 £ 0.2




. Results

VIVO: Biopersistence

Single i.t. dose Time after particle administration
Day 0 Day 28 Day 60

NaCl 0.9% ND ND ND
04+01 03=+0.1 04 + 0.1

0.5 mg CNT (784% + 153)  (812% + 26.4)
0.5+ 0.1 0401 02+ 0.1

0.5 mg ground CNT (784% + 124)  (36.0% + 132)




|. Results

n vivo: Pulmonary inflammation

ivity increased in BALF after administration of Asb, CNT or ground
cell toxicity

ion increased in BALF after administration of C
illar permeability and/ or alveolitis

CNaCl 0.9%
. Asb (2mg)
mmCB (2mg)
C3CNT

B Ground CNT

A. LDH activity B. Total protein C. Number of neutrophils D. Number of eosinophils

i3 I Tﬂ“ zfgglw*mﬁﬂ[' 1.

2 05 2n 05 2 05 2mg 05 2 05 2mg




IIl. Results

In vivo: Pulmonary fibrosis

* OH-proline levels were dose dependently increase
* Type | collagen levels were increased

* Presence of collagen rich granulomas in t
animals instilled with CNT = blocked the

e Ground CNT were better di
itium tissue

Hydroxyproline lung content B.  Type I soluble collagen lung content

sk

i C—INaCl 0.9% 30001 —INaCl 0.9%
= Asb (2mg) uE = Asb (2mg)
oo CB (2mg) 11 #x @D CB (2mg)
CICNT CICNT
== Ground CNT == Ground CNT

ﬂinm{

052 5 052 5mg

052 505 2 5mg



ll. Results

n vivo: TNF-a

ammatory stage ( day 3 ) : BAL levels of TNF-a were increased

stage ( day 60 ) : TNF-a production increased only after insti

[N

60 days

[ NaCl 0.9% [ NaCl0.9%
N Asb (2mg) sk N Asb (2mg)
IO CB (2mg) i o 0 CB (2mg)
[ CNT [ CNT

B Ground CNT Hm-‘ B Ground CNT
0.5

2 05 2mg




IIl. Results

In vitro

Ground CNT were well dispersed in medium whereas
T formed large aggregates and were not in contact
n cultured cells

of LDH was dose dependently increased

-a was only increased by treatment by
nd CNT

ated after exposure to Abs,

TNF-0. mRNA expression (6h)
EE S
3 Control
EE Asb
om CB
— CNT
B Ground CNT

sk

TNF-o/B-actin

2. Ground CNT

[ Control

I Asb

M CB
CCNT

[ Ground CNT

20 50 10020 50 100 20 50 10020 50 100 pug

TNF-ou

[ Control
N Asb

OO0 CB
[CICNT

[ Ground CNT




V. Conclusion

Multi-wall carbon nanotubes are not rapidly
eliminated when they reach the lung.

ct or ground CNT have the potential to c
atory and fibrotic reactions.
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