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Exposure to particles can cause health 
effects

Exposure to particles has health consequences
• Occupational

• Asbestos, mesothelioma, lung cancer, asbestosis 
• Coal dust, pneumoconiosis
• Silica, silicosis

• Environmental (PM10/PM2.5)
• Exacerbation of heart disease, chronic lung disease, 

asthma
• Acute increase in risk of death from heart attack, 

lung cancer
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Nano & HSE – what are the issues? 
Royal Society Report 2004

• Many nanosciences and 
nanotechnologies are unlikely to present 
any risks to health and the 
environment….

• …But for nanoparticles and nanotubes: 
• Properties at nanoscale are different
• As particles get smaller, specific 

surface are gets larger linked to 
toxicity

• Potential to translocate gets higher
• Widespread usage means increased 

potential for exposure, people, 
environment

• Not enough is known about 
exposure, toxicology and risk for 
adequate risk assessment
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Outcomes from the review

Lack of knowledge about:

• Hazard
• Intrinsic harmfulness, toxicity, mechanisms, safe levels, best metric

• Exposure
• Exposure pathways, who is exposed to what, at what levels, in what 

scenarios, best methods

• Risk
• Likelihood of ill-health, environment

• Research needed to address these gaps
• Needs to be integrated and multi disciplinary
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Toxicology issues

• Surface area
• relates to inflammation which leads to disease – np will have much higher 

surface area per unit mass
• Translocation

• Because of their size, nanoparticle can cross cell and other boundaries
• Fibre analogy

• Asbestos fibres have high aspect ratios, are long and are highly 
biopersitant - so probably are some types of carbon nanotubes and 
nanowires

• Solubility
• Some nps become more soluble as particle size decreases – this could 

imply increased bioavailability for particles previously considered insoluble 
or reduced particle inflammation effects

• New properties
• Nanoparticles have new properties, that’s why they make ‘em – it would be 

surprising if the toxic potential was unchanged 
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What about exposure?

RS Report Nanoscience and nanotechnologies (2004)

Pristine
NP

Incorporated into a 
formulation

Mixed with 
waste 

products

Interacting 
with 

environmental 
molecules

Interacting 
with 

biological 
molecules
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Exposure and risk issues

• Which industries processes and products
• How many people, at what levels, for how long 
• What metric should we use, what size 
• What else should we measure
• Are there methods available
• Are control methods effective
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nano EH&S – its role in the Observatory

2004 
RS/RAE Review

and many more…

Explosion of activity 
in nano E,H&S area

IOM nano initiative 
begins in earnest

Increased awareness 
of need for EH&S 
research within Europe

2009: 

represents next stage 
of the response, 

offering an integrated 
approach with an 

applications focus.
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WP5 Partners

IOM - UK Lead, H,S,E

RIVM - Holland H,S,E

CEA - France H,S,E

EMPA -
Switzerland

E
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IOM and nano

• Research, consultancy, training in occupational 
and environmental health, hygiene, risk

• Fully independent 1990 – no core or support 
funding

• Charitable status - not for profit
• 120 staff, Edinburgh HQ 
• Mission – “For the benefit of those at work and in 

the community”
• Independent – Authoritative - Impartial

Particle_Risk

• Nanoparticles: An occupational hygiene review (HSE)
• A scoping study to identify hazard data needs for addressing 

the risks presented by nanoparticles and nanotubes (Defra)
• Refnano - Recommendations on key Reference Materials for 

nanotoxicology (Defra)
• Guide to Safe Handling & Disposal of Engineered 

Nanomaterials (BSI 6699-2)
• Cell Pen – Nanoparticle Translocation Review (Defra)
• HARN – High Aspect Ratio Nanoparticle Review (Defra)

• EMERGNANO – Emerging Evidence Review (Defra)
www.safenano.org
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WP5 Activities

• External
• Identify and liaison with other organisations
• Analysis of outputs from other organisations

• Internal
• Analysis of output from WP2 – Technology Sector Reports

• Deliverables:
• 1. Prepare Liaison Plan 
• 2. Annual reports on Liaisons
• 3. Annual EHS updates across thematic areas WP2
• 4. Outline of Baseline Studies to be consulted In preparing (3)
• 5. Outline documents summarising other existing observatories to 

assist in
preparation of (2) 
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Liaison Plan

• Identification of key liaison points within the 
following categories:

• EU Funded Projects FP6, FP7 (e.g. FramingNano, ENRHES, NanoImpactNet) 
• Government and Quasi Government organisations (e.g. OECD, NATO)
• Centres of Excellence (e.g. RICE, ICON, PEN etc.) 
• Other observatories (e.g. SAFENANO, CEA OMNT, KIR-Nano)
• Others (e.g. Lux Research)

• For each, establish:
• Named point of contact & contact email / tel. no.
• Distribute pro-forma information / report request
• Regular monitoring of activity via website
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Year 1 Liaison Summary

• First version of Liaison Plan 
published February 2009
• Next steps: Continue to refine 

liaison approach throughout year 2

• Next Steps: Liaison summary
• Work ongoing on this
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Technology Sector EHS reports

• Overview of the thematic area reports 
• Identify where there may be issues and what these are
• Summarise what we know about them referencing the 

baseline studies

• To date: 
• Report format now agreed
• Analysis of draft reports has commenced
• EHS summaries to be prepared using a staged 

approach
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First Annual Update: Supporting Actions

• Baseline studies
• Identification of key reports
• Categories - human tox, ecotox, 

exposure, fate & behaviour and risk 
assessment & management

• First version of this document now 
published

• Next Step: Year 1 evaluation of studies 
included, and addition of new and 
relevant studies identified. 

• Other Observatories
• Summary documents for SAFENANO, 

OMNT & KIR-Nano now complete & 
published
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Thank you for your attention

rob.aitken@iom-world.org
bryony.ross@iom-world.org

www.safenano.org


