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In summer 2007, we published the 'SAFENANO List' - a summary of what we saw as the
most significant publications in the area of nanotechnology health and safety available at
the time. This summarised highly relevant, opinion-forming pieces written over the
years since publication of the Royal Society and the Royal Academy of Engineering 2004
Report '‘Nanoscience and nanotechnologies: Opportunities and Uncertainties’.

Since then, increasing attention from governmental, regulatory & standardisation,
academic, insurance, industry, NGO and consumer bodies has led to publication of a
number of important review, opinion and guidance based documents, which provide
further insight to the main areas of concern within the nanotechnology environment,
health and safety field.

In the EMERGNANO report, a unique attempt to identify and assess worldwide progress
in relation to nanotechnology risk issues, was published in early 2009. It identified over
670 and assessed over 260 unique research programmes in the nanotechnology EHS
area, evaluating these against the 18 research objectives for nanotechnology risks laid
out by the UK Nanotechnology Research Coordination Group (NRCG). Its conclusions
summarise well issues both being addressed and those outstanding; a brief summary of
which is outlined below:

= For characterisation and reference materials, identification of candidate materials &
minimum characterisation specifications for development of reference nanoparticles for
toxicological and other investigations is underway. Some commercial reference materials
are now beginning to emerge.

e For exposure assessment and control, recent research has conclusively shown that
filters, such as those used in respiratory protective equipment and in air cleaning
systems, are highly effective in removing nanoparticles from the air.

e For toxicology, lack of mass balance toxicokinetics for any nanoparticle and the patchy
nature of the published toxicokinetic data has proven a severe impediment to identifying
extra-pulmonary hazards. In addition, testing to date has focussed on a very limited
number of particle types and sizes, making it impossible to know whether all NP behave
in the same way toxicokinetically, or whether (as seems more likely) a structure activity
relationship will emerge that highlights certain sizes and surface chemistries as factors
enhancing or limiting potential of any nanoparticle to translocate or be toxic;

« In ecotoxicology, work to date has improved understanding of kinetics of nanoparticle
uptake in invertebrate and vertebrate models, and has related this to toxicity. In
addition, recent studies which focus on microbial organisms help to provide information
on nanoparticle effects at both an individual organism and greater community level.
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Using this as a starting point, the updated SAFENANO list highlights what we consider to
be some of the most important publications available by area of relevance.

The reports and papers are listed according to category:

e General Toxicology

e Characterisation for Toxicology

e Characterisation for exposure assessment

e Ecotoxicology

e Exposure

e Fate & Behaviour

e Occupational Hygiene

e Risk Assessment & Management
We will continue to update this page as further information emerges. However, in the
meantime please get in touch & let us know if you think significant publications are
missing.
rGeneral Toxicology
Balbus JM, Maynard AD, Colvin VL, Castranova V, Daston GP, Denison RA, Dreher KL,
Goering PL, Goldberg AM, Kulinowski KM, Monteiro-Riviere NA, Oberdoérster G, Omenn
GS, Pinkerton KE, Ramos KS, Rest KM, Sass JB, Silbergeld EK, Wong BA. (2007),

Meeting report: hazard assessment for nanoparticles--report from an interdisciplinary
workshop. Environ Health Perspect. Nov;115(11):1654-9

Barnes CA, Elsaesser A, Arkusz J, Smol A, Palus J, Lesniak A, Salvati A, Hanrahan JP, De
Jong WH, Dziubaltowska E, Stepnik M, Rydzynski K, McKerr G, Lynch I, Dawson KA,
Howard CV. (2008), Reproducible comet assay of amorphous silica nanoparticles detects
no genotoxicity. Nanoletters 8, 3069-3074

Bernstein, D., Castranova, V., Donaldson, K., Fubini, B., Hadley, J., Hesterberg, T.,
Kane, A., Lai, D., McConnell, E.E., Muhle, H., Oberdorster, G., Olin, S., Warheit, D.B. &
ILSI Risk Science Institute Working Group. (2005), "Testing of fibrous particles: short-
term assays and strategies”, Inhalation toxicology, vol. 17, no. 10, pp. 497-537

Borm PJ, Muller-Schulte D. (2006), Nanoparticles in drug delivery and environmental
exposure: same size, same risks? Nanomed. Aug;1(2):235-49

Borm PJ, Robbins D, Haubold S, Kuhlbusch T, Fissan H, Donaldson K, Schins R, Stone V,
Kreyling W, Lademann J, Krutmann J, Warheit D, Oberdorster E. (2006), The potential
risks of nanomaterials: a review carried out for ECETOC. Particle & Fibre Toxicology 14;
3:11

Bouwmeester H, Dekkers S, Noordam MY, Hagens WI, Bulder AS, De Heer C, Ten


http://www.safenano.org/Admin/ModuleSettings.aspx?moduleId=7810&FunctionalAreaId=3087&FunctionalType=2�
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=18007999
http://pubs.acs.org/doi/abs/10.1021/nl801661w
http://198.246.98.21/niosh/nas/RDRP/appendices/chapter3/a3-83.pdf
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Voorde SECG, Wijnhoven SWP, Marvin HJP, Sips AJAM. (2008), Review of health safety
aspects of nanotechnologies in food production. Regul Toxicol Pharmacol. 53(1):52-62

Cabaleiro-Lago C, Quinlan-Pluck F, Lynch I, Lindman S, Minogue AM, Thulin E, Walsh
DM, Dawson KA, Linse S. (2008), Inhibition of amyloid beta protein fibrillation by
polymeric nanoparticles. J AM Chem Soc 130, 15437-15443

Donaldson K and Seaton M. (2007), The janus faces of nanoparticles. J Nanosci
Nanotechnol Dec;7(12):4607-11

Donaldson K, Aitken A, Tran L, Stone V, Duffin R, Forrest G, Alexander A, (2006),
"Carbon nanotubes : a review of their properties in relation to pulmonary toxicology and
workplace safety". Toxicological Science 92(1), 5

Hankin SM, Tran CL, Ross BL, Aitken RJ, Donaldson K, Stone V, Chaudhry Q. (2008), A
study to identify the physico-chemical factors controlling the capacity of nanoparticles to
penetrate cells (CELLPEN), Report on DEFRA Project CB0405

Hagens WI, Oomen AG, de Jong WH, Cassee FR, Sips AJ. (2007), What do we (need to)
know about the kinetic properties of nanoparticles in the body? Requl Toxicol Pharmacol
Dec;49(3):217-29

Hoet P, Boczkowski J. (2008), What's new in Nanotoxicology? Brief review of the 2007
literature. Nanotoxicology 2 (3): 171 - 182

De Jong WH, and Borm PJ. (2008), Drug delivery and nanoparticles: applications and
hazards: Int J Nanomedicine. 3(2):133-4

De Jong WH, Hagens, WI, Krystek P, Burger MC, Sips AJAM, Geertsma RE. (2008),
Particle size dependent organ distribution of gold nanoparticles after intervenous
administration. Biomaterials 29, 1912-1919

Li N, Xia T, Nel AE. (2008). The role of oxidative stress in ambient particulate matter-
induced lung diseases and its implications in the toxicity of engineered nanoparticles.
Free Radical Biol Med. May 1:44(9):1689-99

Linse S, Cabaleiro-Lago C, Xue W-F, Lynch I, Lindman S, Thulin E, Radford S, Dawson
KA. (2007), Nucleation of protein fibrillation by nanoparticles, PNAS 104, 8691-8696

Maynard AD et. al. (2006), Safe handling of nanotechnology, Nature Vol 444: 267-269

Mitchell LA, Gao J, Wal RV, Gigliotti A, Burchiel SW, McDonald JD. (2007), Pulmonary
and systemic immune response to inhaled multiwalled carbon nanotubes, Toxicol Sci

100(1), 203

OECD Working Party on Manufactured Nanomaterials. (2008), Review of OECD test
gquidelines for their applicability to manufactured nanomaterials.

Oberdorster, G., Maynard, A., Donaldson, K., Castranova, V., Fitzpatrick, J., Ausman, K.,
Carter, J., Karn, B., Kreyling, W., Lai, D., Olin, S., Monteiro-Riviere, N., Warheit, D.,
Yang, H. & ILSI Research Foundation/Risk Science Institute Nanomaterial Toxicity
Screening Working Group. (2005), Principles for characterizing the potential human
health effects from exposure to nanomaterials: elements of a screening strategy,
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http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T38-4RTW3PW-4&_user=10&_coverDate=05%2F01%2F2008&_rdoc=2&_fmt=high&_orig=browse&_srch=doc-info(%23toc%234940%232008%23999559990%23684632%23FLA%23display%23Volume)&_cdi=4940&_sort=d&_docanchor=&_ct=10&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=fa8721bdba913193fe929898c78e9d95
http://www.pnas.org/content/104/21/8691.short
http://www.nature.com/nature/journal/v444/n7117/full/444267a.html
http://toxsci.oxfordjournals.org/cgi/content/abstract/100/1/203
http://toxsci.oxfordjournals.org/cgi/content/abstract/100/1/203
http://www.oecd.org/document/53/0,3343,en_2649_37015404_37760309_1_1_1_1,00.html
http://www.oecd.org/document/53/0,3343,en_2649_37015404_37760309_1_1_1_1,00.html
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Particle and fibre toxicology, vol. 2, pp. 8

Park B, Donaldson K, Duffin R, Tran L, Kelly F, Mudway I, Morin JP, Guest R, Jenkinson
P, Samaras Z, Giannouli M, Kouridis H, Martin P. (2008), Hazard and risk assessment of
a nanoparticulate cerium oxide-based diesel fuel additive - a case study. Inhal Toxicol.

20(6):547-66

Poland CA, Duffin R, Kinloch I, Maynard AD, Wallace WAH, Seaton A, Stone V, Brown S,
MacNee W & Donaldson K. (2008), Carbon nanotubes introduced into the abdominal
cavity of mice show asbestos-like pathogenicity in a pilot study, Nature Nanotechnology
3: 423 - 428

RIVM - Knowledge and Information point Risk of Nanotechnology (2008),
Nanotechnology in perspective. Risks for man and the environment. Report
601785001/2008

SCENIHR, (2006). The appropriateness of existing methodologies to assess the potential
risks associated with engineered and adventitious products of nanotechnologies,
SCENIHR 002/05

SCENIHR, (2007). The appropriateness of the risk assessment methodology in
accordance with the technical guidance documents for new and existing substances for
assessing the risks of nanomaterials. SCENIHR Opinion

SCENIHR (Scientific Committee on Emerging and Newly Identified Health Risks). Health
Effects of Exposure to EMF. SCENIHR 19 January 2009

Schins RPF, Knaapen AM. (2007), Genotoxicity of poorly soluble particles. Inhal Toxicol
19, 189-198

Tran CL, Hankin SM, Ross B, Jones AD, Donaldson K, Stone V, Tantra R. (2008), An
outline scoping study to determine whether high aspect ratio nanoparticles (HARN)
should raise the same concerns as do asbestos fibres, Report on DEFRA Project CB0406

Stern ST, McNeil Scott E. (2008), Nanotechnology Safety Concerns Revisited,
Toxicological Sciences 101(1), 4

Wijnhoven SWP, Herberts C, Hagens WI, Oomen A, Heugens E, Roszek B, Bisschops J,
Peijnenburg W, Gosens |, Van de Meent D, Dekkers S, De Heer C, Sips AJ AM, De Jong
W, Van Zijverden M, Geertsma R. (2008), Nano-silver, a review of available data and
knowledge gaps. Nanotoxicology, Volume 3, Issue 2: pages 109 - 138

Yang W, Peters JI, Williams RO 3rd. (2008), Inhaled nanoparticles - a current review. Int
J Pharm. May 22;356(1-2):239-47

sCharacterisation for Toxicology

Oberdorster G, Maynard A, Donaldson K, Castranova V, Fitzpatrick J, Ausman K, Carter
J, Karn B, Kreyling W, Lai D, Olin S, Monteiro-Riviere N, Warheit D, Yang H & ILSI
Research Foundation/Risk Science Institute Nanomaterial Toxicity Screening Working
Group. (2005), Principles for characterizing the potential human health effects from
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http://www.nature.com/nnano/journal/v3/n7/abs/nnano.2008.111.html
http://www.nature.com/nnano/journal/v3/n7/abs/nnano.2008.111.html
http://www.rivm.nl/bibliotheek/rapporten/601785002.html
http://www.rivm.nl/bibliotheek/rapporten/601785002.html
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http://www.informapharmascience.com/doi/pdf/10.1080/08958370701496202
http://www.safenano.org/Uploads/HARN.pdf
http://toxsci.oxfordjournals.org/cgi/content/abstract/101/1/4?ct
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exposure to nanomaterials: elements of a screening strategy, Particle and fibre
toxicology, vol. 2, pp. 8

Aitken RJ, Hankin SM, Tran CL, Donaldson K, Stone V, Cumpson P, Johnstone J,
Chaudhry Q, Cash S. (2007), REFNANO: Reference materials for engineered nanoparticle
toxicology and metrology, Report on DEFRA Project CB0O1099

tCharacterisation for exposure assessment

Maynard, AD, Aitken, RJ. (2007), Assessing exposure to airborne nanomaterials: Current
abilities and future requirements, Nanotoxicology 1: 26-41

+Ecotoxicology

Baun A, Sgrensen SN, Rasmussen RF, Hartmann NB, Koch CB. (2008), Toxicity and
bioaccumulation of xenobiotic organic compounds in the presence of aqueous
suspensions of aggregates of nano-C60. Aquat Toxicol 86:379—397

Gagné F, Auclair J, Turcotte P, Fournier M, Gagnon C, Sauvé S, Blaise C. (2008),
Ecotoxicity of CdTe quantum dots to freshwater mussels: Impacts on immune system,
oxidative stress and genotoxicity, Aquatic Toxicology 86: 333-340

Griffitt et al. (2007) Exposure to Copper Nanoparticles Causes Gill Injury and Acute
Lethality in Zebrafish (Danio rerio), ES&T 41: 8178-8186

Handy, RD., Owen R and Valsami-Jones E. (2008), The ecotoxicology of nanoparticles
and nanomaterials: Current status, knowledge gaps, challenges, and future needs,
Ecotoxicology 17(5): 315-325

Klaine SJ, Alvarez PJJ, Batley GE, Fernandes TF, Handy RD, Lyon DY et al. (2008),
Nanomaterials in the environment: Behavior, fate, bioavailability, and effects.
Environmental Toxicology and Chemistry 27: 1825-1851

Oberdorster E, Zhu SQ, Blickley TM, Clellan-Green P, Haasch ML. (2006), Ecotoxicology
of carbon-based engineered nanoparticles: effects of fullerene (C-60) on aquatic
organisms. Carbon 44:1112-1120

Zhang et al. (2007), Enhanced bioaccumulation of cadmium in carp in the presence of
titanium dioxide nanoparticles, Chemosphere 67: 160-166

vExposure

Boxall ABA, Chaudhry Q, Sinclair C, Jones A, Aitken R, Jefferson B, Watts C. (2007),
Current and future predicted environmental exposure to engineered nanoparticles.
Report by the Central Science Laboratory (CSL) York for the Department of the
Environment and Rural Affairs (DEFRA), UK.

Chaudhry Q, Scotter M, Blackburn J, Ross B, Boxall A, Castle L, Aitken R and Watkins R.
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http://www.springerlink.com/content/940g431151604721/
http://www.setacjournals.org/perlserv/?request=get-abstract&doi=10.1897%2F08-090.1
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(2008), Applications and implications of nanotechnologies for the food sector. Food
Addit. Contam. 25 (3): 241-58

Alstrup Jensen K, Kalevi Koponen I, Clausen PA, Schneide T (2009), Dustiness behaviour
of loose and compacted Bentonite and organoclay powders: What is the difference in
exposure risk?, J Nanopart Res 11 (1): 133 -146

Maynard AD, Aitken RJ. (2007), Assessing exposure to airborne nanomaterials: Current
abilities and future requirements, Nanotoxicology 1: 26 — 41

Mueller NC, Nowack B. (2008) Exposure modelling of engineered nanoparticles in the
environment, Environ. Sci. Technol. 42: 4447—-4453

Paik SY, Zalk DM, Swuste P. (2008), Application of a pilot control banding tool for risk
level assessment and control of nanoparticle exposures. Ann Occup Hyg 52(6):419-28

Website (last accessed February 24th 2009): Project on Emerging Nanotechnologies
Nanoinventories

tFate & Behaviour

Limbach LK, Bereiter R, Muller E, Krebs R, Gélli R, and Stark WJ. (2008), Removal of
oxide nanoparticles in a model wastewater treatment plant: Influence of agglomeration
and surfactants on clearing efficiency, Environmental Science and Technology 42: 5828-
5833

Navarro E, Baun A, Behra R, Hartmann NB, Filser J, Miao AJ et al. (2008), Environmental
behavior and ecotoxicity of engineered nanoparticles to algae, plants, and fungi.
Ecotoxicology 17: 372-386.

Nowack B, Bucheli TB. (2007), Occurrence, behaviour and effects of nanoparticles in the
environment, Environ. Pollut. 150: 5222

Christian P, Von Der Kammer F, Baalousha M and Hofmann T. (2008), Nanoparticles:
Structure, properties, preparation and behaviour in environmental media. Ecotoxicology
17(5): 326-343

tOccupational Hygiene

Aitken RJ, Creely KS & Tran CL. (2004), Nanoparticles: An Occupational Hygiene Review,
HSE, Sudbury, UK

AssuredNano (2009), AssuredNano Good Practise Manual, AssuredNano

Bartis, J.T. & Landree, E. 2006, "Nanomaterials in the Workplace: Policy and planning
Workshop on Occupational Safety and Health", The RAND Corporation., Prepared for the
National Institute for Occupational Safety and Health
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