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The “S” curve of nanotechnology...

Existing/short term applications): priority for
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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....

WIG}""'T'%‘J’QIT ...But for nanoparticles and nanotubes:
zl:,&'h?{‘g’{ﬂ‘ﬁ}ﬁ Properties at nanoscale are different
) "--o.c;’ﬂla""h- As particles get smaller, specific
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N e s e ek surface are gets larger linked to
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P RN = S I AN 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 hi%hly
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?
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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

Explosion of activity
in nano E,H&S area  2009: ObservatoryNANO

Increased awareness represents next stage
of need for EH&S of the response,
research within Europe offering an integrated
RS/R/igon | IOM nano initiative approach with an
eview begins in earnest applications focus.

e Safe Nanotechnology
in the Workplace

An Introduction for Employers,
Eharlugic Plan 3 2 :
Mznntachneingy Re Muragers, and Safety and Heall

Guidanzg

and many more...
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WP5 Partners
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|IOM and nano

WORLD HEALTH ORGANISATICN
COLLABGRATING CENTAE
FOR QCCUPATIONAL HEALTH

Research, consultancy, training in occupational mmm Nu n OTEST

and environmental health, hygiene, risk
L, M@Uﬂ@m nANSMMUNE

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 Nanolmpactlit ENREES ObservatoryNANO

£
i
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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)

S L —— P e EMERGNANO - Emerging Evidence Review (Defra)

www.safenano.org
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WP5 Activities

External
|dentify 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

|dentification of key liaison points within the
following categories:

EU Funded Projects FP6, FP7 (e.g. FramingNano, ENRHES, NanolmpactNet)
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

ObservatoryNANO

First version of Liaison Plan
published February 2009

Next steps: Continue to refine
liaison approach throughout year

ge 5, Health, Safety and Environment

ObsenaioryNANO

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

Overview of the thematic area reports
|[dentify 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

European Commissi
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Categories - human tox, ecotox,
exposure, fate & behaviour and risk
assessment & management S ST S T

dague i dechion mahes and e reganing the bereths and cepornities,
gal i alm them 1o tok: 3 enzars that
S and echEglcal SevekogmEnS ae realied a4 cic-ecanaeit benefa

First version of this document now e
published

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

ane. &, La ., McCarmsl et o

8 1131 Atk Scierce Insthuee ¥ e e,
sacriviem axaays and siraizgle: et v a1 o .

ObservatoryNANO

yINANO
fumhar: -

Geazal Taxioalogy:

, Gt v, Daston G, Devvsan <A, Creser

2] K0, Momere-Riviers MA, Ooendfimier S,
. Ramaz K5, Rest K, Sa3 J2, Sibergeld EK, Werg BA.

Batuz JM, Maynam AD, Gaui
A

izl worssha. Snvicn Healin Berspect. v 115011118543,

Bames CA. Essenier A AU 4 Sl & Pl | Lesiak A Savall A Faruaran

by
;. iohaiaton

Bom P, MalenScrune 0. (06} Nanaganies
s

g ceinery ans enurormental
xpozure; zam, 27 Nanames. Augi4|3rT26-45. Review.

Bom P, Raiohs O, e 8 Kubloesca™ P 14 Dunaidson . Scins
rmying W, Lasemann J, Kno pmen, Cherorer € (2006
ETOC. Par: Pl

R 2
er servatories —
o ——

af nancheChRoIDgles It fECQ PIECUCHIN. Ragu TOECD ENaTATS. 40
1013150 yripn 3008.90.008

Summa ry documents for SAFENANO, e

by polsmeric rancparizies. J AM Chem Sac 120, 1543715443, 2008

OMNT & KIR-Nano now complete & g,

“Carbon ranciubes : 3 review of ther reperties In reistion 9 puimanary toeicaiogy
ane wartpince swisty” - Tavizclogics Sl LE

| i h T p—
12008), A study %0 Ident#y the physice-chemical faciors coniroling e :a:xh{ of
oo A ey iy oages

EM, Rapart o DEFRA Fraje

Hagems W1, Somen AG,
fneed o} kencw abcut the &1
Towes Phamace Deca:

dung W, Cazses PR, Sins AJ (20071, What do me
sropesiies of nancparices i the bodyT Regu

21723

Hoet =, Scczhawsk J. (20031,
2007 herature. Nanara

2s nzw I Nanotouicaiogy? Brief review ofthe
logy 2 (2 171 - 182




Thank you for your attention

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

www.safenano.org
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