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Abstract

Engineered nanomaterials are increasingly being used for commercial purposes and especially for biomedical and biotechnological applications. Carbon Nanotubes in particular are viewed as a class of nanomaterials with high potential for biological applications due to their unique mechanical, physical and chemical properties.  Among numerous potential applications, including DNA and protein sensors, in vitro cell markers, diagnostic imaging contrast agents, the use of these carbon-nanostructures as multifunctional biological transporters, agents for selective cancer destruction and drug and gene delivery systems has been explored. Moreover, various cell types have been shown to grow extremely well on C-nanotubes, giving a potential for applications such as scaffolds and structures/coatings for tissue regeneration/repair. Before medical applications can be developed it is necessary to explore the behaviour and fate of engineered C-Nanotubes in mammals and environment. At present, little is known in this area and results are often contradictory and not conclusive yet, in part because of the challenge of detecting and tracking these nanoparticles in complex biological environments, in part due to the different factors influencing their cytotoxicity (length, degree of purity, presence of metal catalysts, degree of aggregation, functionalisation, surface properties, etc). In the last 3-4 years there has been an ever growing interest in this research field in order to make a comprehensive assessment of occupational and health hazards associated with the use of Carbon-nanotubes based materials as well as to achieve the understanding of the mechanisms regulating their biological behaviour. This research contributed to a better understanding of toxic, cellular and molecular mechanisms, behaviour and fate, bio-persistence and bio-kinetics of carbon nanotubes in order to understand potential effects of these nanoparticles to various end points of nanoparticle-biological entities interactions. This lecture is focused on the description and critical analysis of the main biological effects of these nanomaterials and on the analysis of the molecular mechanisms that regulate these effects, with the aim of providing a clear picture of the various ways through which carbon nanotubes interact with the biological environment. 

