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Lippy Group has again
exceeded expectations
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| may have reached
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A compliment for the
Nanotechnology Environmental
and Health Implications (NEHI)

subcommittee of NNI

Good work! An impressive example of

the federal government being proactive

and cooperative on H&S issues. NIOSH
deserves particular praise.


Presenter
Presentation Notes
I want to say something about the NEHI committee. They are doing important work. It is the most impressive example of the federal government being proactive on a health and safety issue in my 27 years of professional experience. After the sad history of  toxins asbestos, vinyl chloride, berrylium and other toxins in the workplace, it is great to see this. As Nigel Walker, a staff scientist with the National Toxicology Program (NTP), said “It was kind of where dioxins and PCBs were in the '60s," ,. NTP, part of the National Institutes of Health's environmental sciences division, has launched a program to evaluate potential health hazards of nanomaterials.
. 
"We introduced a technology without understanding the implications and then spent 30 years trying to eliminate or reduce the risk," Walker said. He recognized that with nanotechnology he and other scientists had an opportunity to spot troublesome nanoparticles early in the commercial process, before they cause damage. "Now we can make sure we can prevent that. We can choose the kinds of experiments that reduce the risk. We can be at the forefront." 
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NIEHS Guidance, “ Training Workers
on Risks of Nanotechnology” is out!

Thanks to
MDB staff
for great
support Special
thanks to
Carol Rice,
Don Elisburg
and NIOSH

reviewers




| will cover the main sections
of the guidance

Purpose and overview
Introduction to nanotechnology and nanoparticles

Application of traditional risk management
approaches to protect workers handling
nanoparticles

Regulatory and voluntary approaches specific to
nanoparticles

Resources
Suggested training program


Presenter
Presentation Notes
Here are the subjects I like to touch on. My doctorate is in policy, so I find nanotechnologies fascinating and will start with some of the key policy issues and then briefly touch on the toxicology, moving on to sampling concerns. How many Industrial hygienists here among the safety folks? I will then look at controls and finally look at actual products that are out on the shelves now and the huge challenge they pose to HAZCOM.


Section 1: Purpose
and Overview




These were our aims:

1. Provide a broad overview of key issues

2. Define current knowledge on worker
orotection

3. Review applicability of U.S. regulations
with a focus on HAZWOPER

4. Provide an outline for an 8-hour
awareness course

5. Enable WETP trainers to instruct their
constituents



Presenter
Presentation Notes
The purposes of this document are to: 1. Provide a broad overview of the key issues that workers and instructors should understand about nanotechnology, particularly the occupational health and safety issues; 2. Deﬁne current knowledge on worker protection through work practices, engineering controls and personal protective equipment; 3. Review the applicability of current U.S. regulations to nanomaterials with a focus on the OSHA Hazardous Waste Operations and Emergency Response standard (HAZWOPER); 4. Provide a suggested outline for an 8-hour awareness course that would prove beneﬁcial to most workers handling nanomaterials and may satisfy OSHA’s requirement for HAZWOPER refresher training; and 5. Provide a framework that will eventually enable the hundreds of instructors funded by the National Institute of Environmental Health Sciences’ Worker Education and Training Program (WETP) to train their constituents about the hazards of and controls for speciﬁc nanomaterials in their workplaces. Nearly two million workers have received NIEHS WETP supported safety and health training since the inception of the program in 1987. The primary objective of the program is to fund non- proﬁt organizations to provide high quality occupational safety and health training to workers who are involved in handling hazardous materials or in responding to emergency releases of hazardous materials.  These are covered by OSHA’s Hazardous Waste Operations and Emergency Response (HAZWOPER


Section 2: Introduction
to nanotechnology and
nanoparticles




We tried to keep the enormous
socletal benefits in view while
considering the risks to workers
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We tried to provide useful
analogies for trainers
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Another analogy that may help


Presenter
Presentation Notes
Earth is approximately on hundred million times larger than a soccer ball. This same ratio is upheld when describing the difference in size between the soccer ball and a nanoparticle of C-60 approximately 0.7  nm in diameter.


We attempted to keep the
document focused on hazardous

waste Issues

e Iron oxide nanoparticles are 10
times more effective than micro-
sized particles for ground water
cleanup

e Case study of TCE and PCE
groundwater cleanup in N.J.
found costs reduced 80-90%
and time reduced from 18 years |
for pump-and-treat to days e Pyl

Containing Zerovalent
Iron, courtesy EPA



Presenter
Presentation Notes
As of February 2009, the EPA’s National Priorities List contained 1,255 Superfund hazardous waste sites that are estimated to take up to 35 years and cost up to $250 billion to remediate.  Federal agencies looking for ways to do cleanup “quicker, cheaper and better” are investigating catalytic nanoparticles as an attractive alternate to expensive pump-and-treat technologies. Magnetic iron oxide nanoparticles have been shown to bind arsenic irreversibly up to 10 times more effectively than micrometer-sized particles. These particles can be separated from water with magnetic ﬁelds, yielding a 99 percent cleanup in laboratory and ﬁeld tests. A case study at a manufacturing site in New Jersey where the primary contaminants of concern in ground water were trichloroethylene (TCE) and perchloroethylene (PCE) found that using iron oxide nanoparticles would reduce costs 80 to 90 percent and cut the required time even more dramatically, from an average of 18 years for pump-and-treat on EPA sites to – in one study – a 99% reduction in TCE levels within days of injection.


WETP students need to know
nanoparticles are being used
now for environmental cleanup

Type of nanoparticles used




Nano Products in the Waste Stream (courtesy David Rejeski)
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Spending on ESH is a small part of
the federal research budget

e 2008 budget nearly $1.5 billion,

more than triple the $464 million
spent in 2001

e Approximately 3% directed to ESH
(Geiser, 04)

e Only about 0.2% Is earmarked to
study workplace safety issues

~ NATIONAL
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Presenter
Presentation Notes
The NNI was created by President Clinton in 2000. The budget has grown from 464 million to 1.5 billion in 2008. What I wanted to point out is that in 2004 the ESH piece was approximately 3%. I calculated it for 2005 and it was 3.8%. Andrew Maynard and Paul Schulte made the point at the Wilson Center on 2-28-07 that ESH can be what slows or stops the development and NIOSH has no additional funds, but has been reprogramming to do the work they’ve done. I’ve circled two parts of this diagram: the NEHI committee and international organizations.
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Articles on hazards far
outnumber those on exposures
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Europe spends nearly twice as
much as U.S. on nanotech risk
research

Nano-Eiffel
Tower Gap?




Section 3: Application of
traditional risk management
approaches to protect workers
handling nanoparticles
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We focused on the most likely
worker exposures to nanoparticles

e Generating nanoparticles in the gas phase
In non-enclosed facilities

e Handling nanostructured powders
e Working with nanoparticles in liquid media

e Conducting maintenance on equipment
and processes used to produce or
fabricate nanoparticles

e Cleaning up spills or waste materials.

Courtesy NIOSH



Presenter
Presentation Notes
10 Generating nanoparticles in the gas phase in non- enclosed facilities;  » Handling nanostructured powders;  » Working with nanoparticles in liquid media without adequate protection, particularly gloves;  » Working with nanoparticles in liquid during pouring or mixing operations or where a high degree of agitation is involved;  » Conducting maintenance on equipment and processes used to produce or fabricate nanoparticles; and  » Cleaning up spills or waste materials.16 Sampling during handling  of carbon nanotubes  Courtesy of NIOSH.


Examples of Potential Exposures

Photos courtesy of M. Methner, NIOSH: with permission.




Harvesting SWCNTs from a
carbon arc reactor releases particles




The guide explores possible nano
exposures among WETP populations

Firefighters Combustion products
Stationary engineers Nanobiocides
Hazardous waste Nanomaterials released

workers Into environment or used
for cleanup

Chemical workers Engineered nanoparticles
In plants

From Table 3 in NIEHS guide




In assessing exposures
(section 3.2), we explored:

e Difficulties with the standard IH
paradigm

e Absence of PEL
e Approaches NIOSH has been using




Students should appreciate the
scope of potential nanochemicals

e OSHA has 40 year-old
standards for 600 chemicals

. - ‘,‘
e 44,514,121 chemical “
o

commercially available
CAS (10/25/10) anningitunneling

Image of'goldratoms

e 112 known elements

e 10200 to 1099 distinct
nanoscale particle possibilities

Writing with atoms
(Eigler, 1990)



Presenter
Presentation Notes
Scanning tunneling microscope (STM) false-color image of two gold atoms on an insulating NaCl film surface. The atom on the left-hand side has been intentionally transferred from its neutral state into a negatively charged ion by means of STM manipulation.

OSHA has 40 year-old standards for 600 chemicals. The current administration wrote an entire standard for an entire chemical in only 8 years and it only took a Congressional mandate to pique their interest.

37,966,182 organic and inorganic substances, Chemical Abstract Service on 09/18/2008 
112 known elements
10200 to 10900 distinct nanoscale particle possibilities

Writing with atoms. D.M. Eigler, E.K. Schweizer. Positioning single atoms with a scanning tunneling microscope. Nature 344, 524-526 (1990).



NIOSH says 10,000 carbon
nanotube combinations are
possible
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“It I1s likely that no single
metric will completely

characterize exposure.”

Linda Abbott and Andrew Maynard,
Risk Analysis, 2010

OPC CPC
TSI Aerotrak 9303 TSI 3700




Large particles bias mass measurements

Standard
37mm filter
cassette

If you’re carrying a grocery bag full of cantaloupes,
you’re not going to notice a handful of grapes

Courtesy L. Gibbs



No OSHA Nano PELs, but guidance
OELs are being set:

NIOSH draft RELs (to be released
within 2 years):

e 1.5 mg/ms3 fine TiO,;

e 0.2 mg/m3 ultrafine TiO,

Bayer has set an OEL of 50 ug/m?
for its MWCNTSs called Baytubes®



Control methods are reviewed
using familiar concepts

e Hierarchy of controls

e Ventilation difficulties

e HEPA filtration

e PPE:

— “preliminary evidence suggests that N-
95 filtering facepiece respirators will be
adequate for protecting workers from
nanoparticle inhalation.”

e Fire iIssues




Section 4: Regulatory and
voluntary approaches
specific to nanoparticles
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“Not all nanotechnology-
enabled products will lead
to exposures and not all
exposures will lead to new
risks.”

Abbott and Maynard, 2010



Carbon nanotubes are being
used In tennis rackets. Is there
arisk?




Quiz demonstrating federal
regulatory conundrum

For EPA, a washing machine
that releases nanosnver
particles Is a:

device

o pesticide



Presenter
Presentation Notes
In 2005, EPA advised a washing machine manufacturer (presumably Samsung) that its product (presumably the Silver NanoTM Silver Wash) would be classified as a pest control device. The Samsung Silver Wash product claims to kill odor-causing bacteria on fabrics by using electrolysis of a silver electrode to release silver ions into the wash water. Moreover, the product’s marketing claims that the silver ions permeate the fabrics, providing anti-bacterial protection for up to one month.  Shortly after its decision became public, EPA received letters from waste water treatment facility operators urging it to reconsider its decision and classify the Samsung washing machine as a pesticide because it uses a compound (silver ions) to kill bacteria. http://www.samsung.com/au/silvernano/site.html



We review EPA’s strong regulatory
lead and local regs, too

e EPA’s Significant New Use Rules
e Berkeley’s reporting requirements




There are considerable efforts underway
through voluntary organizations

OECD, ISO TC 229, ASTM, EDF-DuPont

Environmental Defense - DuPont
MNano Risk Framework




Control banding Is covered because it
provides real possibilities

e 8 N
] o o
banding




Livermore’s CB Nanotool Risk Level Matrix

Probability

Extremely Less Likely Probable
Unlikely (26-50) (76-100)
(0-25)

Very High
(76-100) RL 3 RL 3

High RL 2 RL 2
(51-75)

Medium
(26-50)

Low
(0-25)

RL 1: General Ventilation COUVteS)“ Sam Paik;

RL 2: Fume hoods or local exhaust ventilation
RL 3: Containment L L N L
RL 4. Seek specialist advice




“Interpreting the meaning of
new exposure metrics will
present a challenge for risk

communicators.”

Abbott and Maynard, 2010

2010 Award Winner for

Understatement




“Is It too soon to talk Hazard
Communication for Nano?”

My gquestion to the NEHI
committee



Presenter
Presentation Notes
As I raised this question at NEHI meetings, I routinely heard that it is too soon because we have insuffient toxicological data. However, there are over 200 consumer products listed on the Wilson Center for Scholars website. Nanoceuticals™ Slim Shake Chocolate
 The NNI has a list of 600 commercial materials, although many are just for research. Jennifer Silk, the Hazcom guru at OSHA told me that this is an area that the agency believes it has clear regulatory authority.


Wilson Center has 1014 products,

procuced Sads COmDames located
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Presenter
Presentation Notes
This is the most complete database of consumer products. The criterion they used: 
1) Readily purchased by consumers
2) Identified as nano-based by the manufacturer OR another source, and 
3) The nano-based claims for the product appear reasonable.
�As of 9/21/08, in the Consumer Products Inventory there are currently 807 products, produced by 420 companies, located in 21 countries

 



My favorite nanoproduct:
Anti-graffiti Paint
Deletum




My Guess: used to remove
nano-graffiti



Presenter
Presentation Notes
This is my best guess on the purpose of Deletum 3000: removing nano-graffiti like this computer simulation of graffiti on the head of this milkweed bug, Oncopeltus fasciatus. 



Lippy Group reviewed NIOSH
collection of nano MSDSs

eN =49 “Improving” MSDSs
e Reviewed all of the MSDSs

e 33% did NOT identify the nano
component

e 52% did NOT have any
cautionary language




Lippy Group MSDS Review

Use of Occupational Exposure Limits

e 62% used OSHA Permissible
Exposure Limits or ACGIH TLVs for
“macro” sized material

e 32% percent indicated nothing

e Only 6% used conditional language
about using PELS/TLVs




MSDS for Carbon Nanotube

Section 1 Product Identification

“Nuisance” dust

Chemical Name: Carbon Fullerene
standard for
Formula: Carbon ]
o synthetic
Chemical Fanmuly: Synthetic Graphat:: ]
| graphite:
Synonyms: Carbon Nanotube::

3
CAS Number: 7782-42-5 (Graphite) 15 m g / m

Section 2 Composition and Informagbnfon Ingredients
Component % OSHA/PEL ACGIH/TLV
Svnthetic graphite Up to 100% 15 mg/m’ (total dust) 2 mg/m” TWA

- | . ~ .
5 mg/m’ (respirable fraction)



Section 5:
Resources
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NIOSH has excellent guidance

Approaches to Safe
Nanotechnology

Managing the Health and Safety Concerns
Associated with Engineered Nanomaterials

"
l‘. o 4

-

DEPARTMENT OF HEALTH AND HUMAN SERVICES [CDC
Centers for Disease Control and Prevention f
National Institute for Occupational Safety and Health

e




The GoodNanoGuide Is a
tremendous resource

= Protected Internet m

site on occupational
practices for the safe
handling of
nanomaterials

= Multiple stakeholders
contribute, share and
discuss information

m Modern, interactive,
up-to-date

http://GoodNanoGuide.org



Presenter
Presentation Notes
Administrator
ICON
Faciltators
Matthew Jaffe (C&M)
Kristen Kulinowski (Rice U)
Chairs
Bruce Stockmeier (Argonne Nat’l Lab)
Michael Riediker (Institute for Work and Health, Switzerland)
Planning Team
Crowell & Moring, LLP
Nanotech BC
NIOSH
U Wisc NSEC
U Mass Amherst NSEC
ILO
IOM (UK)
RTI
Evonik DeGussa
Nanotech Industries Assoc (UK)
Boeing



Section 6:
Suggested
Training Program




Kristen Kulinowski and | approached
this for WETP audience

e Learning objectives and outline for
awareness course and 8-hour
HAZWOPER refresher

e Only paper on training: Hsieh, F.

\Y/

sal P.J., Chen, W. Y. &C. P.

Chang (2009). Proceedings of the
2009 IEEE IEEM




Training recommendations are
tied to the Minimum Criteria

Module Topic Description Adult learning techniques
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Questions?

Nanoceuticals™
Slim Shake
Chocolate

www.thelippygroup.com



Presenter
Presentation Notes
“The natural benefits of cocoa have now been combined with modern technology to create CocoaClusters. .. NanoClusters are tiny particles, 100,000th the size of a single grain of sand, and they are designed to carry nutrition into your cells.”
.

mailto:Bruce@thelippygroup.com�
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