What could a “nanoparticle” be?

Protecting the health and safety Particle Categories
] . g Classes of engineered nanoparticles
of nanomaterial workers: -~ g%%w
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Centers for Disease Control and Prevention
National Institute for Occupational Safety and Health e »\V @
C. Non- wv:m:om_ v F. Im»w_‘ommzmo:w. . Multifunctional
homogeneous distributed particle
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et te des f e 2\@%1 Source: Dr. A . Maynard: Woodrow Wilson International Center for Scholars

Same composition—different shape Basis for concern about health and
~ Zinc oxide nanoparticles - safety effects of nanoparticles

® Findings from- air pollution epidemiology
m Particles < 2.5 ym associated with respiratory m:a
cardiovascular effects _
n mEa_mm of industrial fumes (e.g., welding fumes)
and combustion (e.g., diesel) products
= Wide range of effects: pulmonary and eye irritation,
fever, lung cancer |

Source: Materials Today June 2004. Zhong Lin Wang, Georgia Institute of Technology
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Major knowledge gaps related to
nanotechnology health and safety

Source: Approaches to Safe Nanotechnology (DHHS (NIOSH) Publication 2009-125)

Nanotoxicology: key findings
| | _uc_Bo:mQ exposure to:

.Omaoz nanotubes causes
rapid and persistent fibrosis in
mice :

»Certain nanoparticles
(SWCNT or TiO, ) can cause
cardiovascular dysfunction

*MWCNT or TiO, nanowires
can induce inflammatory
mediators in certain regions
of the brain

Couitesy of
R. Mercer, NIOSH

Key elements
in worker
protection

Hazard

: stoﬁoxmno_o@\
What do we know?
Are there “trends?”

Nanotoxicology

Couitesy of
R. Mercer, NIOSH

key findings

Carbon nanotubes

»Multi-walled
nanotubes can reach
the intrapleural space
(site of mesotheliomia)

»Single-walled
nanotubes can
interfere with cell
division
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Recent published ,m:.s.:m_.<
of field exposure assessments

Nanoparticle Emission Assessment Technique
(NEAT) for the Identification and Measurement
of Potential Inhalation Exposure to Engineered
Nanomaterials — Part A

and )
Part B: Results from 12 Field Studies

M. Methner, L. Hodson, C. Geraci

, National Institute for O.oocnm:o:m_ Safety and
Health (NIOSH), Nanotechnology Research
Center, Cincinnati, Ohio

Journal of Occupational and
Environmental Hygiene March 2010

Quantitative Risk Assessment in developing

Key elements , sment i 1
Recommended Exposure Limits for nanoparticles

in worker
protection

Risk /

Hazard x Exposure

Human lung
dosimetry model

Extrapolate

(species differences
in lung mass or
surface area)

5 oy

.Oosvma. rat-based risk estimates with confidence intervals from human studies
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Hazard Surveillance for Wotkers Potentially

Filtration _um_.mo.._sm.:_nm of an example zHOm._._
approved N95 filtering facepiece respirator

3.0
25
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1.0
0.5
0.0

% Penetration

100
Particle Size (nm)

—o— Silver —@Sodium chloride
n=5; Error bars represent standard deviations

~TSi 3160; m_oé rate 85 L/min

Interim guidance issued by NIOSH
»Value of medical screening
uidance for Medical Screening it =Lack of specific health end point

sHazard Surveillance

»Potential for Exposure Registry

Approaches to Safe Basic guidance from NIOSH

Nanotechnology :
=Updated and re-issued in 2009

Managing the Health and Safety Concerns
Associated with Engineered Nanomaterials

.mmmwa on direct experience and
applied research results

_ »Updated as new information is
developed .

=A starting point for _us_aim a
responsible nanomaterial
management program

EEE.Q.n.uci niosh/topics/ nanotech

Dilemmas in identifying workers
exposed to engineered nanoparticles

Number of Workers Exposed

10,000,000
1,000,000 Giobal employment est.
USA employment est.
(Roco & Bainbridge, 2005)
100,000 -
Estimated number of workers actually /
exposed to engineered nanoparticles ..//
10,000 X
1000
o~ = .
1959 1990’s 2000 2010 2015 2025
Feynman's  Beginning of
vision commercialization

Source: Schulte {2008)
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