PARTICLE_RISK

Final Plan for using and disseminating the knowledge

The final plan for using and disseminating the knowledge at the end of the PARTICLE_RISK project provides a complete picture of all activities undertake and information on the future route to full use in further research and dissemination of knowledge. Table 1 below summarises the deliverables of the project.
	Deliverable No
	Deliverable title
	Delivery date
	Nature
	Dissemination level

	1.1
	Project Management Procedures
	3
	R
	CO

	1.2
	Stakeholder Panel
	12
	R
	PU

	2.1
	Physico-Chemical characterisation of nanoparticles of interest
	12
	R
	PU

	2.2
	Synthesis of non-commercially available nanoparticles of selected properties for required biological testing
	18
	R
	PU

	2.3
	Analytical protocols for the determination of organic and inorganic nanoparticles in biological tissues
	30
	R
	PU

	3.1
	Determination of the effects of particle size and composition on NESTP distribution within body and cells
	39
	R
	PU

	3.2
	Determination of NESTP on hepatocyte cell function
	39
	R
	PU

	3.3
	Determination of effect of NESTP on Kupffer cell function
	39
	R
	PU

	3.4
	Potential for reduction of animal experimentation by linking in vitro and in vivo
	39
	R
	PU

	4.1
	The deposition and distribution of NESTP materials in the mouse upon pulmonary exposure
	24
	R
	PU

	4.2
	Dose-Effect relationship of pulmonary effects of pulmonary exposure to five NESTP
	26
	R
	PU

	4.3
	Dose-Effect relationship of cardiovascular effects of pulmonary exposure to five NESTP in ApoE mice
	30
	R
	PU

	4.4
	Mechanisms for pulmonary and cardiovascular effects
	30
	R
	PU

	4.5
	in vitro systems for toxicity tests
	39
	R
	PU

	4.6
	Rationales for reduction in animal experimentation by the linking of in vivo and in vitro effects
	39
	R
	PU

	4.7
	Scientific publications in peer-reviewed journals
	39
	R
	PU

	5.1
	Methodological framework for the prediction of human exposure to NESTP in the environment
	18
	R
	PU

	5.2
	Weight-of-evidence based risk assessment procedure to rank NESTP risk
	24
	R
	PU

	5.3
	Screening risk assessment of NESTP considered in WP2 and 3 toxicological tests
	39
	R
	PU


Table 1.  PARTICLE_RISK Summary of Deliverables

The deliverables of each WP and their completion are described in the paragraph below. For dissemination of the project results, we have also compiled a list of peer-reviewed publications and conference abstracts.
1. Activities undertaken during the course of the porject

WP1 – Project Management, dissemination and Stakeholder Panel
	Deliverable No
	Title
	Month
	Summary of results

	1.1
	Project Management Procedures
	3
	Project management procedures were implemented and used for the whole duration of the projects

Completed Month 39

	1.2
	Stakeholder Panel
	12
	The stakeholder panel was first convened during the NANOTOXICOLOGY conference 2007 where the results of the project were presented.

The panel was also convened NANOIMPACTNET in Lausanne 2009 where final project results were presented.
Completed Month 39


Dissemination actions

The following actions were taken during the course of the project to disseminate the PARTICLE_RISK results.

	Planned/Actual Dates
	Type
	Type of Audience
	Countries

addressed
	Size of audience
	Partner responsible/involved

	2007
	Conference
	Higher Education
	International  Community
	150-250
	All partners

	
	Publications
	Higher Education
	International Community
	
	All partners


Conference

NANOTOXICOLOGY Conference, Venice 2007. Lang Tran was the Chairman of the conference; PARTICLE_RISK results reported and Stakeholder Panel implemented.
NANOTOX Conference, Zurich 2008. Lang Tran was a member of the organising committee.
NANOIMPACTNET Conference, Lausanne 2009.  PARTICLE_RISK results presented

SETAC Europe Annual  Meeting 2008. PARTICLE_RISK presented.
NANOTOXICOLOGY Conference, Edinburgh 2010. To be organised by Prof Vicki Stone, member of PARTICLE_RISK consortium.
Publications

Book

Nanotoxicology: Characterization, Dosing and Health Effects (Hardcover) by Nancy A. Monteiro-Riviere (Editor), C. Lang Tran (Editor). 2007. Informa Health Care Press.
Papers in peer-reviewed journals

1 Sharma, A.K., Wallin, H, Alstrup Jensen, K, High volume electrostatic field-sampler for collection of fine particle bulk samples. Athmospheric Environment 41, 369-41, 2006.  

2 Sharma, A.K., Jensen, K.A., Rank. J., White, P.A., Lundstedt, S., Gagne, R., Jacobsen, N.R., Kristiansen, J., Vogel, U., Wallin, H. Genotoxicity, inflammation and physico-chemical properties of fine particle samples from an incineration energy plant and urban air. Mutation Res. 633, 95-111, 2007.

3 Jacobsen, N.R., Saber, A.T., Møller, P., Pojana, G., Vogel, U., Loft, S., Gingerich, J., Soper, S., Douglas, G.R., White, P.A., Wallin, H.  Increased mutant frequency by carbon black, but not quartz, in the lacZ and cII transgenes of Muta(tm)Mouse lung epithelial cells. Environ. Mol. Mutagenesis, 48, 451-61, 2007.

4 Jacobsen, N.R., Møller, P., Cohn, C.A., U., Loft, S., Vogel, U., Wallin, H., Diesel exhaust particles are mutagenic in FE1-Muta(tm)Mouse lung epithelial cells. Mutation Res. 641, 54-7, 2008.
5 Jacobsen, N.R., Pojana, G., White, P.A., Møller, P., Cohn, C.A., Korsholm, K.S., Vogel, U., Marcomini, A., Loft, S., Wallin, H. Genotoxicity, cytotoxicity and reactive oxygen species induced by single-walled carbon nanotubes and C60 fullerenes in the FE1-Muta(tm)Mouse lung epithelial cells, Environ. Mol. Mutagenesis, 49, 476-87, 2008.

6 Jacobsen, N.R., Møller, P., Jensen, K.A., Vogel, U., Ladefoged, O., Loft, S., Wallin, H. Lung inflammation and genotoxicity following pulmonary exposure to nanoparticles in ApoE-/- mice, Part Fibre Toxicol. 2009 Jan 12;6:2

7 Folkmann, J.K., Risom, L., Jacobsen, N.R., Wallin, H., Loft, S., Møller, P.Oxidatively Damaged DNA in Rats Exposed by Oral Gavage to C60 Fullerenes and Single-walled Carbon Nanotubes Environ Health Perspect 117, 703-708, 2009

8 Vesterdal, L.K., Folkmann, L., Jacobsen, Sheykhzade, M., N.R., Wallin, H., Loft, S., Møller, P. Modest vasomotor dysfunction induced by low doses of C60 fullerenes in apolipoprotein E knockout mice with different degree of atherosclerosis, Particle and Fibre Toxicology 2009, 6:5 
Upcoming:

S. Zuin, C. Micheletti, A. Critto, G. Pojana, A. Marcomini, L. Tran. Weight of Evidence approach for the relative hazard ranking of nanoparticles. Paper in preparation (to submit)

Abstracts of oral and poster presentations

Nanotoxicology Conferenza Internationale, San Servolo Servizi, Venice, Italy 19-21/4-2007 NR. Jacobsen, AT. Saber, P. Møller, G. Pojana, U. Vogel, S. Loft, J. Gingerich, L. Soper, G. Douglas, P. White, H. Wallin. Carbon black increase mutant frequency in the MML cell line.

Euro NanOSH 2007, arina Congress Center, Helsinki, Finland 3-5/12-2007 NR. Jacobsen, P. Møller, AT. Saber, C. Cohn, P. White, G. Pojana, K. Korsholm, U. Vogel, S. Loft, H. Wallin. Carbon black and diesel exhaust particles are mutagenic in the FE1- Muta®mouse lung epithelial cell line. Single-walled carbon nanotubes and fullerenes (C60) are not. 

NANOTOX 2nd International Conference, Zürich, Switzerland 7-10/9 2008, NR. Jacobsen, P. Møller, AT. Saber, C. Cohn, P. White, U. Vogel, S. Loft, K. Korsholm, H. Wallin. Mutagenicity, the effects on DNA damage, ROS levels and the cell cycle in the Muta®mouse lung epithelial cell line.

SETAC Europe 18th Annual Meeting, Warsaw, Poland 25-29/5 2008, G. Pojana, A. Fantinati, S. Zuin, NR. Jacobsen, H. Wallin, E. Argese, A. Marcomini. Hazard assessment of engineered nanoparticles.

Carbon 2008, Nagano, Japan 13-18 July 2008, Wallin, H., Research on Carbon Materials at National Research Centre for the Working Environment

G. Pojana, S. Zuin,  D. Vallotto, N.R. Jacobsen, H. Wallin, L. Tran, A. Marcomini. Hazard assessment of engineered nanoparticles NanoImpactNet Integrating Conference, 23-27 March 2009, Lausanne (Swiss). Oral presentation.
S. Zuin, C. Micheletti, A. Critto, G. Pojana, A. Marcomini, L. Tran. Application of weight of evidence approach to assess the hazard of manufactured nanoparticles: the Particle Risk results. 19th SETAC Europe Annual Meeting. Goteborg, 31 May - 4 June 2009. Oral Presentation (in preparation)

S. Zuin, C. Micheletti, A. Critto, G. Pojana, A. Marcomini, L. Tran. Weight of evidence approach for assessing the hazard of manufactured nanoparticles: the Particle Risk results. NanoImpactNet Integrating Conference, 23-27 March 2009, Lausanne (Swiss). Oral presentation.

S. Zuin, C. Micheletti, A. Critto, L. Tran, G. Pojana, A. Marcomini. A methodological framework for assessing exposure to engineered nanoparticles. Nanotec2008. Nanotechnology for Industry 2015. Venice, 10-14 March 2008. Oral presentation.
S. Zuin, C. Micheletti, A. Critto, L. Tran, A. Marcomini. A methodological framework for assessing exposure to engineered nanoparticles. 18th SETAC Europe Annual Meeting. Warsaw, 25-29 May 2008. Poster Presentation.
G. Pojana, S. Zuin, Andrea Fantinati, D. Vallotto, A. Marcomini. Characterization: the dark side of nanotoxicology. 2nd Nanotoxicology Conference, Venice, 17-19 April, 2007. Oral presentation.
S Zuin, C Micheletti, L Lamon, L Pizzol, A Critto, A Marcomini. Development of an exposure assessment methodology for nanoparticles. 2nd Nanotoxicology Conference, Venice, 17-19 April, 2007. Poster Presentation.

S. Zuin, L. Lamon, C. Micheletti, A. Critto, G. Pojana, T. Fernandes, V. Stone, L. Tran, A. Marcomini. Characterizing engineered nanoparticles for potential effects on biological systems. 17th SETAC Europe Annual Meeting. Porto, 20-24 May, 2007. Poster Presentation.
S. Zuin, C. Micheletti, L. Pizzol, A. Critto, L. Lamon, A. Marcomini, G. Poiana, L. Tran. Human exposure to engineered nanoparticles: a conceptual model. SETAC-UK Conference. Liverpool (UK), 4-5 September 2006. Poster Presentation.

L. Pizzol, C Micheletti, S. Zuin, A. Critto, G. Pojana, L. Tran, A Marcomini. Human exposure/risk assessment framework for manufactured nanoparticles: the Particle Risk project. 16th SETAC Europe Annual Meeting. Le Hague (The Netherland), 7-11 May 2006. Poster Presentation.
Upcoming:

The International Nano Fiber Symposium 2009, Tokyo Institute of Technology, Japan 17-20/6 2009 NR. Jacobsen, P. Møller, H. Wallin. Toxicity of carbon nanotubes; Research at the National Research Centre for the Working Environment

WP2 – Characterisation of NESTP powders

	2.1
	Physico-Chemical characterisation of nanoparticles of interest
	12
	This task was completed by month 12.  The results were reported in the final report and presented at the NANOIMPACTNET conference in Lausanne 2009.
Completed month 16

	2.2
	Synthesis of non-commercially available nanoparticles of selected properties for required biological testing
	18
	All the NESTP were available commercially and were subsequently obtained for the project. This task was reported in the interim reports
Completed month 1

	2.3
	Analytical protocols for the determination of organic and inorganic nanoparticles in biological tissues
	30
	This task was completed by month 30.  The results were reported in the final report and presented at the NANOIMPACTNET conference in Lausanne 2009.
Completed month 39


The analytical methods developed in PARTICLE_RISK were later applied to two FP7 projects: NANOTEST and ENPRA.

WP3 NESTP translocation and effects in liver

	3.1
	Determination of the effects of particle size and composition on NESTP distribution within body and cells
	39
	This task was originally envisaged to be completed by month 36. An additional 3-month extension was asked.  The results were presented in the final report and conferences

	3.2
	Determination of NESTP on hepatocyte cell function
	39
	This task was originally envisaged to be completed by month 36. An additional 3-month extension was asked.  The results were presented in the final report and conferences

	3.3
	Determination of effect of NESTP on Kupffer cell function
	39
	This task was originally envisaged to be completed by month 36. An additional 3-month extension was asked.  The results were presented in the final report and conferences

	3.4
	Potential for reduction of animal experimentation by linking in vitro and in vivo
	39
	This task was originally envisaged to be completed by month 36. An additional 3-month extension was asked.  The results were presented in the final report and conferences


The results of this WP become the basis for further research in the FP7 project ENPRA.

WP4 NESTP, pulmonary and cardiovascular effects
	4.1
	The deposition and distribution of NESTP materials in the mouse upon pulmonary exposure
	24
	This task was completed and reported in the interim and final reports
Completed month 26

	4.2
	Dose-Effect relationship of pulmonary effects of pulmonary exposure to five NESTP
	26
	This task was completed and reported in the interim and final reports
Completed month 26

	4.3
	Dose-Effect relationship of cardiovascular effects of pulmonary exposure to five NESTP in ApoE mice
	30
	This task was completed and reported in the interim and final reports
Completed month 39

	4.4
	Mechanisms for pulmonary and cardiovascular effects
	30
	This task was completed and reported in the interim and final reports
Completed month 33

	4.5
	in vitro systems for toxicity tests
	39
	This task was completed and reported in the interim and final reports
Completed month 39

	4.6
	Rationales for reduction in animal experimentation by the linking of in vivo and in vitro effects
	39
	This task was completed and reported in the interim and final reports
Completed month 39

	4.7
	Scientific publications in peer-reviewed journals
	39
	See items in Dissemination Actions
Completed month 39


The results of the kinetics study, the pulmonary toxicity and cardiovascular effects will be further explored as part of the FP7 ENPRA project.
WP5 NESTP, exposure and risk assessment 

	5.1
	Methodological framework for the prediction of human exposure to NESTP in the environment
	18
	This task was completed and reported in the interim and final reports

	5.2
	Weight-of-evidence based risk assessment procedure to rank NESTP risk
	24
	This task was completed and reported in the interim and final reports. The preliminary results were presented at NANOTOXICOLOGY conference, 2007.

	5.3
	Screening risk assessment of NESTP considered in WP2 and 3 toxicological tests
	39
	This task was completed and reported in the interim and final reports. The results were presented in NANOIMPACTNET meeting in Lausanne 2009


The rationale for risk assessment developed in WP5 were incorporated in the Risk Assessment WP of three FP7 projects: NANOMMUNE, NANOTEST and ENPRA.

Future route to full use in further research and dissemination of knowledge
The PARTICLE_RISK project was one of the first to address the paradigm for Risk Assessment of Engineered Nanoparticles. The results of this project and, most importantly, the scientific approach implemented, were subsequently used in three major FP7 research programmes on the safety aspects on engineered nanoparticles. They are: NANOTEST, NANOMMUNE and ENPRA with a sum total of over 10 million euros of EC contributed funding. The PARTICLE_RISK consortium was later expanded into 15 EU and 6 US institutions in the FP7 ENPRA project which aims at establishing toolboxes and methodologies for the Risk Assessment of Engineered Nanoparticles (www.enpra.eu). In the coming years, the hazard and exposure assessment framework initiated by PARTICLE_RISK will likely become the established practices for Risk Assessment of industrial nanomaterials.  The scientific results of PARTICLE_RISK will be disseminated in the near future through peer-reviewed literature and conferences. Its impact on scientific and regulatory thought is already apparent.
