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Carbon nanotubes: carcinogenic
nanomaterials?

Richard Béliveau
Translated from Le Journal de Montréal, December 04, 2017

A recent study showed that certain forms of carbon
nanotubes promote the development of mesothelioma, a
virulent form of lung cancer, in a manner similar to the
carcinogenic effects of asbestos fibres.

AIR POLLUTION

It is now well-documented that particles suspended in the air that
we breathe have several negative effects on health.

The PM2.5 fine particles (diameter equal to or less than 2.5
microns) and PMO.1 ultrafines (diameter equal to or less than 0.1
microns) which arise from emissions linked to transport
(automobiles, trucks, airplanes) are particularly harmful,
particularly with respect to cardiovascular diseases. These particles
easily penetrate the lungs as far as the pulmonary alveoli, where
they pass directly into the pulmonary blood vessels and then to all
the arteries of the body. They then produce an inflammatory
reaction which damages the vascular endothelium and considerably
increase the risks of heart attacks and strokes.

According to estimates from the World Health Organization, each
year about 3.15 million premature deaths are directly attributable
to PM2.5, the majority of these deaths being linked to
cardiovascular diseases.

NANOMATERIALS IN SUSPENSION

Aside from air pollution, other substances can also enter the lungs
and induce serious damage. The best example of this is certainly
asbestos fibres; inhalation of these fibres results in their
accumulation at the level of the pulmonary pleura where they
trigger a strong inflammatory reaction which favors the
development of highly malignant tumors called mesotheliomas.

While the dangers posed by asbestos are well understood and have
led to a halt in the use of this material in many countries, we must
remain vigilant because other, more recent, synthetic molecules
possess structures and physical properties similar to asbestos and
could thus provoke the same damage within the lungs. This is
notably the case for certain nanomaterials such as carbon
nanotubes, a class of materials possessing very high mechanical
resistance, which are increasingly used in the fabrication of many
industrial products (automobiles, aeronautic and medical
equipment, sporting goods). These nanomaterials, 50,000 times
smaller than the thickness of a hair, are very light; they can thus
cross physiological barriers and accumulate in tissues, such as the
lungs, where they can provoke lesions.

CARCINOGENIC NANOTUBES

A recent study suggests that the long, thin carbon nanotubes can
actually pose a carcinogenic risk similar to that of asbestos'. A
team of British scientists observed that the presence of these
nanotubes at the pleura in animal models provoked the
development and progression of inflammatory lesions similar to
those which appear in response to asbestos fibres. Analysis of
samples taken from patients with mesothelioma showed similar
inflammation, involving the same molecular events (activation of
the proteins Src, Akt, nTOR, ERK1/2 and STAT3), suggesting
that these lesions could also appear in patients exposed to carbon
nanotubes. When the animal lesions had developed for several
months, the investigators noted that this inflammation caused the
activation of several phenomena involved in the uncontrolled
growth of cells, as well as sharp reduction in certain tumor
suppressor genes (Cdkn2a, pil6 and p19), all permitting the
development of tumor masses at the pleura.

These observations are troubling because several thousand tons of
long carbon nanotubes are manufactured each year, which greatly
increases the risk of human exposure. This is without taking into
account plans to use these nanotubes in a growing number of
medical applications, such as using them as a vector for
transporting certain medications. As is true for the ensemble of
foreign substances to which we are exposed, the principle of
precaution should be applied to these nanoparticles and it is to be
hoped that a very rigorous evaluation of their impact on human
health, independent of the industries which make them, will be
performed before these substances become ubiquitous.

" Chernova T et al. Long-fiber carbon nanotubes replicate

asbestos-induced mesothelioma with disruption of the
tumor suppressor gene Cdkn2A(Ink4a/Arf). Curr. Biol.
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