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EXECUTIVE SUMMARY
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EVK1-CT-2005-xxxxx

Reporting period:
Year 1.5 
Title:
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WP2
- Production and characterisation of NESTP

Commercially available reference standard samples of NESTP of interest, such as carbon nanotubes (CNTs), CdTe quantum dots (QDs), C60 fullerenes, as well as carbon black (CB) and nano-sized gold particles, have been selected on the market and procured for the project activities. A complete characterization of procured NESTP has been performed in terms of physical and chemical properties (size range, porosity, specific surface area, shape, solubility in aqueous/non aqueous media, concentration) prior to biological testings. The characterization of each batch of particles included also specific experiments in order to ascertain their stability (chemical degradation, aggregation tendency) when dispersed in biological media prior to experiments. Concurrently, specific protocols for the determination of selected NESTP accumulated in biological tissues (to be provided by other partners during the project) after in vivo toxicological experiments have been developed.

WORKPACKAGE 1

Production and characterisation of NESTP

Workpackage co-ordinator: Prof. A. Marcomini (UniVE, Partner 5)

WP2.1 – Characterisation of NESTP powders.
The selection on the market of selected NESTP to be used during the project have been successfully performed, and all required NESTPs, namely fullerene (C60), single walled carbon nanotubes (SWCNTs), CDTe Quantum Dots (QDs), nano-sized carbon Black (nCB) and nanosized gold (nAu) have been procured and distributed to partners. Additional amounts of the selected NESTP have been procured in order to create a small bank of NESTP to be used for further research and for confirmation experiments. Concurrently, a detailed characterization of the selected NESTPs, in terms of most valuable physical (size distribution, porosity, specific surface area, shape, solubility in aqueous/non aqueous media, concentration) and chemical (chemical composition, presence of impurities) have been performed. Various techniques, methods and procedures have been employed in order to get most of information to be used to correctly describe and explain the toxicological results found by other partners: Scanning electron Microscopy (SEM), Transmission Electron Microscopy (TEM), Atomic Force Microscopy (AFM), Dynamic Light Scattering (DLS) and Flow Field Flow Fractionation (FlFFF) for size and shape distribution determination; isotherm N2 absorption/desorption (Bronauer Edwar Teller, BET) measurements of specific surface area and pore size distribution; ESR for surface activity; NMR for coating characterization; UV/fluorescence spectra, elemental analysis (CHN), Thermo Gravimetric Analysis (TGA) and ICP-MS for chemical analysis and determination of inorganic impurities; HPLC and GC coupled with UV, fluorescence and Mass Spectrometry (MS) for the determination of organic impurities of concern. In Fig. 1 a typical TEM determination of the selected NESTP is presented, while in Fig.2 typical surface area and pore size distribution graphs by BET analysis, respectively, are presented, In Fig. 3 a 3-D Atomic Force Microscopy (AFM) determination of a QD water suspension is reported, showing their aggregation state. In addition, experiments to evaluate aggregates formation in solid form and solution, water solubility and time stability in dispersion media prior to biological testing have been also performed.

Fig. 1. 
TEM analysis of a commercial carbon nanotube (CNT) sample. Average diameter: 10 nm
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Fig. 2. 
Surface area and pore size distribution analysis of selected nano-Carbon Black (nCB) by N2 isotherm absorption/desorption measurement (BET). 
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Fig. 3.
3D Atomic Force Microscopy (AFM) determination of aggregation state of a Quantum Dots water suspension.
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WP2.2 – Synthesis of NESTP powders.
Since the commercial availability of all selected NESTPs of interest after the project started, no tailored, specific synthesis was required. In agreement with the Coordinator and other project partner, newly available resources have been allocated to more detailed characterization and analysis of NESTPs in biological tissues. 
WP2.3 – Development of analytical protocols for particles absorbed in biological tissue.
Since of the specific physico-chemical behaviour of selected particles, more approaches have been followed for the clean-up, separation and quali-/quantitative detection of particles under examination, in order to develop specific protocols for the determination of tested NESTP accumulated in biological tissues provided by other partners. 

Specific analytical methods for the determination of CdTe QDs and nAu in animal tissues by oxidative digestion followed by AAS and ICP-MS have been developed. The developed methods are being applied to the determination of the selected NESTPs in tissues provided by project partners after in vivo testing.

A specific analytical method for the determination of fullerene (C60) in animal tissues by solvent extraction followed by High Performance Liquid Chromatography (HPLC) separation coupled with Mass Spectrometry (MS) has been also developed. A Typical HPLC-MS chromatogram is presented in Fig. 4.
Fig. 4. 
Typical HPLC-MS chromatogram of 200 mg of a liver extract spiked with 20 ng of fullerene (C60). I.s.: C70 fullerene.
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Concurrently, specific methods for the determination of nanosized Carbon Black (nCB) and carbon nanotubes (CNTs) in the same matrices are being developed.

