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Carbon nanotubes and Asbestos

C Structural similarities between ‘8
Carbon Nanotubes (CNT) and
asbestos fibres

Carbon Nanotubes (x6000) Asbestos (x4000)

C Pathogenicity of asbestos is relate
to length

C Fibre Pathogenicity Paradigm (FPF
s PR AThin (< 3m)
. A mesothelioma ALOHQ (~15um
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C Do CNT conform to the FPP?
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Intrapleural injection model
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Panel of fibres

NPCB I\ITshort NTtangl NTtangZ NTlongl I\ITIongZ
Source Degussa  Nanostructured NanoLab, Inc NanoLab, Inc. Mitsui & Co.  University of
Printex 90 & Amorphous Manchester
Materials, Inc. _
[Dr. 1. Kinloch]
Diameter (nm) 14 25.71.6 14.84+0.05 10.40+0.32 84.89+1.9 165.02+4.68
Length (um) - 1-2 1-5 5-20 Mean 13 Mean 36
% fibre greater 4 7 g 4 24.04 84.26

than 15 um

NPCB




Acute Inflammatory Response

C Dose: 5ug/ mouse
C Timepoint: 24 hours
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Asbestos-like length-dependent inflammatory response
n=5 mice

Significance versus vehicle control ** indicates p<0.001, *** indicates p<0.0001 Murphy et al Am J Path 201



Lesion Formation and Progressive Fibrosi

C 4, 12, 24 weeks post injection

C Paritelpleura; site of mesothelioma development

Vehicle Control
H&E PSR

Basement membrane

Mesothelial cells ‘)\ﬁ

Chest walll muscle




Lesion Formation and Progressive Fibrosi

NTtangl I\ITIongZ

4 weeks 12 weeks 24 weeks 4 weeks 12 weeks 24 weeks

5ug/mouse
Scale bar: 20um

Murphy et al Am J Path 2011



SEM view of lesion development

24 weeks
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Mechanism of lengtiiependent pathogenicit

4 weeks

12 weeks 24 weeks

TN g@ry o« Selective retention of long but
Ca Ul P @9 not short fibres leads to
o LU VS @ sustained inflammatory/fibrotic
A A 8 o response
C Clearance from the pleural space is Any particle that is deposited in the
drainage into the lymph pleural space that is too big to negotiat

C Pleural fluid drains througbtomata (3- the §t0mata (>8|'.lm diam) ShO.UId be
10um in diameter) in the parietal pleura ~ "€t@inéd and be inflammogenic
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Murphy et al m Path 2011 - * indicates p<0.001



Differential Clearance of Nickel Nanowires fr

the pleural space

C High aspect ratio particles Mediastinal Lymph Nodes
composed of nickel |

2
T

C Advantages over CNT:

E
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Percentage greater
than any length

>30 >25 >20 >15 >10 >5

NINW courtesy of Dr. Adriele Pripdello

and Fiona Byrne, Trinity College Dublin Murphy et‘gJAm J Path 20]
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Particles that enter the pleural space are
drawn by the flow of the pleuralfluid towards
the stomata

Smallparticlesand shortfibres passthroughto
the lymphatic capillaries,whereaslong fibres
accumulatedue to the small calibre of the
stomatalopening

Retention of long fibres leads to frustrated
phagocytosis and the release of pro-
inflammatoryfactorse.g.lL-1 .

Long term retention of long fibres leads to
extensivdesionformation andfibrosis

Mesothelioma?

Parietal
pleura

Pleural Space
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