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Abstract

Engineered nanomaterials (ENMs), including carbon nanotubes (CNTs) have enormous potential to
initiate the next industrial revolution. It is estimated that by 2020, nanotechnology will have a $3 trillion impact on
the global economy and employ 6 million workers in the manufacturer of EMN-based products. Far behind the
rapid nanotechnology growth, potential adverse health effects of nanoparticles are not known since information is
lacking which would allow one to predict the biological activity of these new nanomaterials. For example, certain
physicochemical properties of CNT, such as nano-scaled size, aerosolizability, and bio-persistence, raise concerns
for respiratory health effects of exposed workers during manufacturing, transportation or usage of CNT-based
products. Animal exposure studies show that well dispersed nano-sized CNTs (D-CNTs) can enter the lung
interstitium, and induce rapid and progressive interstitial lung fibrosis. We hypothesized that D-CNT, induce a
“direct” fibrotic effect by interacting with interstitial cells, such as fibroblasts, at the site of particle accumulation
to induce collagen deposition. To test this hypothesis, we studied the effects of D-CNT on cell proliferation and
collagen production of cultured human lung fibroblasts. Our results show that D-CNTs have a direct stimulatory
effect on fibroblast proliferation and induce collagen production, collagenase (MMP9), TGF-B1 and TGF-B
receptor expression of the treated cells. These findings provide new insights into the mechanism of unique CNT-
induced lung fibrosis which is different from that of other known fibrosis-inducing micro-sized particles and
validate a set of in vitro screening assays to predict the fibrogenic potential of nanoparticles, thus, supporting
occupational risk assessment.
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