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Overview of today’s session:

1. Background on CPWR and our training on nano
2. Review course learning objectives and technical content
3. Opportunities to share and discuss throughout



CPWR has served as the NIOSH National
Construction Center since 1990
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CPWR’s research, training, and
service programs are integrated

Dissemination/ Promotion Training Evaluation
of Results Instructor Feedback
SERVICE RESEARCH TRAINING
Medical Screening National Construction DOL/OSHA, NIEHS
Program Center Research Programs
Programs
Health Data Training Resources and Research Findings

Incorporated Into Training Programs



I'm a researcher who recognizes the
importance of what you do as trainers
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We're all here to share and learn from each other ;




I'm thankful to work with a great team on
the curriculum development and delivery

Bruce Lippy, PhD, CIH, CSP, FAIHA Sara Brooks, MPH Bill Kojola, MS
CPWR Consultant CPWR Industrial Hygienist AFL-CIQO (retired)
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We use a train-the-trainer approach and
tailor the content to different audiences
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National PETE
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IUOE Insulators



We designhed a group exercise for CCCHST
based on an actual event

A truck transporting several
bags each holding 750 kg
(1650 Ibs) of photocatalytic
nano titanium dioxide (TiO,)
lost its cargo. Unprotected
road maintenance workers
did the clean up.

NIOSH classified nano-sized TiO, as a potential occupational carcinogen and
recommended an exposure limit 8x lower compared to larger forms of TiO,.



Responding to an accidental spill of ENMs: Participants
used documents, emergency response apps, and what
they learned in the course to answer these questions

1. What actions would you take if you were the first
responding unit on site?

2. Would you have highway maintenance crews doing
the cleanup?

3. What cleanup methods would you use? What PPE?
4. |s there a fire risk?

5. What would you tell the school and businesses
nearby to do?

6. What would you tell the local press?




SDS group exercises
highlight défCI ENCI¢
hazcom for nana




Participatory approaches have worked
well for us along with assertion-evidence

Is anyone familiar with the
assertion-evidence approach
and willing to explain?




The training Is updated to reflect current
research including studies we conduct
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Let’s pause for discussion

What strategies and resources do you use to stay on top of
new information and evolving best practices?



After this session you will be able to:

:é Explain nanotechnology using visual aids and familiar concepts
&‘ List 3 applications of engineered nanomaterials in construction
@ Discuss what is known about risks and controls

17—' Use information about engineered nanomaterials in your courses



Explain nhanotechnology using
visual aids and familiar concepts

Objective 1




What is nanotechnology?

Science, engineering, and
technology conducted at the size
range of about 1 to 100 nanometers

https://www.nano.gov/about-nanotechnology

National Nanotechnology Initiative


https://www.nano.gov/about-nanotechnology

A yard Is roughly a meter
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Think about cutting that into a billion sections



 Getting a handle on size
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http://upload.wikimedia.org/wikipedia/commons/1/16/Fullerene.png

This nanoparticle is one million times
smaller than an ai




What is an engineered nanomaterial (ENM)?
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An object 1 to 100 nanometers in at least 1 dimension
created by human beings for some purpose

Image courtesy Dr. Zhong Wang, Georgia Tech



Welding generates fumes that contain
nanoparticles. Are they engineered nanoparticles?
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Can nanomaterials differ from larger
forms of the same material?

e

Bulk gold is yellow, Nano gold is red,
nonmagnetic, magnetic,

Inert explosive
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Surface area is another major difference

S
c
=S
-
| GOLD
Each side =1 m (3.28 ft) Each side =1 nm
Weight roughly 43,000 Ibs Mass stays same, 43,000 Ibs
Surface Area = 64.6 ft? Surface Area roughly 2,500

miles? (State of Delaware)
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Let’s pause for discussion

* What strategies or techniques do you use to make
technical information easier to understand?



List three applications of
engineered nanomaterials In
construction

Objective 2
p 1 D> 2




One prediction ten years ago was that by
2025, over 50% of building materials will
contain nanomaterials

https://aecom.com/blog/for-future-cities-think-small-as-in-nano-2/
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https://aecom.com/blog/for-future-cities-think-small-as-in-nano-2/

CPWR has documented "nano” claims for 873
construction products

elcoshe

NANO

Construction Nanomaterial Inventory

WWW.hanho.elcosh.org



http://www.nano.elcosh.org/

Adhesiies Surface preparation
Glass and solar panels

Patching compounds
Roofing
Flooring

Lubricants

Additives for concrete/cement P a i n ts a n d
coatings
dominate the

Insulation

inventory

Additives for coatings




The inventory helps to make the

training trade-specific (e.g., painters)

 Anti-graffiti

* Anti-corrosive

* Anti-microbial
 Anti-pollution

* Densifying

« Self-cleaning

« Self-healing

« UV protective

« Water repellent

* Anti-corona virus -




Case study: The insulators union worked with
t ructured insulation material

Matches on a piece of aerogel over a

propane<gich A 2.5 kg brick supported by a piece of

>~ aerogel with a mass of 2 grams

Photos courtesy Wikimedia and NASA 30



..but members experienced dustiness, skin
rashes and bloody noses. They asked NIOSH to




Carbon nanotubes can reinforce cement at 100X the
tensile (stretching) strength of steel at a fraction of
the weight
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Carbon nanotubes are still
being added to concrete
roughly a decade after early
testing began

In 2015 concrete road surface
rmrrfmd Wit e r[mr nanetibes
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Discuss what is known about engineered
nanomaterial risks and exposure controls

Objective 3
2DEDED




Multi-walled carbon nanotubes have caused asbestos-like
disease in lab animals (Suzui 2016; Takagi 2008; Poland 2008)

Multi-walled carbon nanotube penetrating the Diagram of multi-walled carbon nanotube
pleura of the lung. Courtesy of Robert Mercer, and Courtesy of Eric Wieser and Wikimedia
Diane Schwegler- Berry, NIOSH
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Human health effects caused by ENM
exposures remain largely unknown

But there is cause for concern based on:
* Air pollution research
 Laboratory tests in cells and animals

L. S , Image credit:
o aefer, e o € Wikimedia/Zforgacs
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A 2019 review of worker
health effects concluded that

“In this state of uncertainty, precautionary
controls for each engineered
nanomaterial are warranted while further
study of potential health effects continues.”

Paul Schulte et al (2019) 37



Like other airborne hazards, inhalation is
the main route of entry for nanoparticles

* Airborne NPs can be
iInhaled and deposited in  nese ot paricies <zou
the respiratory tract

* |nhaled NPs may enter

the blood stream and
move to other organs

Trachea, bronchi,
pronchioli: Particles <10pm

N4 Image courtesy Wikimedia
38



Metal nanoparticles have been shown to
penetrate flexed, damaged or diseased skin
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Photo courtesy International Union of Operating Phéo courtsy J. Vinton Schafer

Engineers & Sons, Inc. and CCBC
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mber this slide from earlier?
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These are all nano zinc oxide

Image courtesy Dr. Zhong Wang, Georgia Tech



From a safety perspective, flammability
and explosivity of hano-powders must
be considered
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NIOSH has Recommended Exposure Limits (RELSs)
for 3 nanomaterials

 (Carbon Nanotubes and Nanofibers
 Titanium Dioxide
o Silver

« NO OSHA PELs for any
nanomaterials!

CURRENT INTELLIGENCE BULLETIN 65

Occupational Exposure
to Carbon Nanotubes
and Nanofibers

Occypational Exposure
to Titanium Dioxide

However, official OSHA
guidance recommends
following all NIOSH RELs

OSHA FactSheet

Working Safely with Nanomaterials

Workers who use nanotechnology in research or production processes may be

exposed to nanomaterials through inhalation, skin contact, or ingestion. This

fact sheet provides basic information to workers and employers on the most
urrent understanding of potential hazards associated with this rapidly-developing

technology and highlights measures to control exposure to nanomaterials in the

...........
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https://www.osha.gov/sites/default/f
https://www.cdc.gov/niosh/nano/guidance/ iles/publications/OSHA_FS-3634.pdf



https://www.cdc.gov/niosh/nano/guidance/
https://www.osha.gov/sites/default/files/publications/OSHA_FS-3634.pdf
https://www.osha.gov/sites/default/files/publications/OSHA_FS-3634.pdf

CPWR conducted multiple
exposure studies involving
paints, coatings, and
cementitious materials




What have task-based exposure
studies shown?

Spraying nano paints
and coatings may
exceed occupational
exposure limits




High energy tasks appear to increase the likelihood of ENMs
being released in higher quantities from composites
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Our research shows that exposure controls used

in construction are effective

«: Hierarchy of Controls

effectiv
Physically remov
Elimination 4‘ the hazard

I Substltutlnn

~___ | Replace
- | the hazard

.!-..E.a | rJT

_.]wtﬂ ;

Administrative Change the way
Controls peaple work

Protect the worker with
Personal Protective Equipment

Isolate people
from the hazard

Least
effective

Photo gourtesy
Earl Dotter
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Work practices can make a difference
because of "bystander exposures”

Spraying nano coating on glass Photo courtesy Zenjiro and Wikimedia
Photo courtesy Broekhuizen 48



PPE
Will respirators work
against nanoparticles?

e Full-face e Half-face

Ventilation

Work Practices
Personal Protection




Yes! HEPA filters capture nanoparticles

W oo aiouri R Great video on how
alf-face air-purifying respirator wi . .
particulate filter filtration works!

and organic vapor (OV) cartridges https://www.youtube.com/watch?v=e
AdanPfQdCA&feature=youtu.be&t=9

Images courtesy 3M Corp and Wikimedia


https://www.youtube.com/watch?v=eAdanPfQdCA&feature=youtu.be&t=9
https://www.youtube.com/watch?v=eAdanPfQdCA&feature=youtu.be&t=9

Use information about
engineered nanomaterials
In the courses you teach

Objective 4
2D EDIEDED




of elcoshe
)

Congtruction Nanomaterial Invaniony

O.' Product Categories C) News/Info ) About

The news & info section of elcosh nano
has a collection of articles by topic

elcosh Home

Construction is seeing the introduction of remarkable new nano-
enabled products that are lighter, stronger, more wear-resistant and
better insulators. But some nanoparticles added to these products
may cause health problems and wery little worker exposure
measurements have been collected, particularly in construction. That
is why CPWR created this inventory. We believe, at a minimum,
construction workers and contractors have a right to understand
which products may contain nanoparticles so they can better consider
the benefits and risks.
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Category: Additives for
concrete/cement

Silica Thickener

Category: Additives for coatings

Nanomaterials: Nanomaterials:

Silica Fume Silica Fume

Company: Gemite® Company: System Three Resins

Abrasive blasting media (1)
Additives for asphalt (4)

Additives for coatings (29)
Additives for concrete/cement (21)
Adhesives (12)

Boiler additives (1) -

NEWS AND RELATED INFORMATION

Highway contractor Amey trials graphene-enhanced asphalt

NIOSH publishes Nanotechnology Research Center (NTRC) One-
Pager

The NTRC develops recommendations that support responsible development of
nanotechnology. This snapshot shows recent ac...

Common Food Additive Causes Adverse Health Effects in Mice

Ttitanium dioxide nanoparticles, a commeon food additive recently banned in
France but allowed in the U.5. and many othe...




We continue adding to our collection of nano toolbox
talks, which received over 10,000 downloads in one

FFFFFF

A ¢ 4
A B s Il
L e 1 '.; s W
;"'Thdmna .
% e : ""'"ﬂ-Eﬂabhn
y

W lruction Hewivhs

Photo courtesy: Morgan Zavertnik and Hoar Construction

https://www.cpwr.com/research/research-to-practice-
r2p/r2p-library/toolbox-talks/



https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/toolbox-talks/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/toolbox-talks/

What are Nanomaterials?

There are many kinds of nanomaterials, but
they all share a remarkably small size (roughly
100,000 times thinner than a human hair).

At this size, they can add new properties to
many construction products.

Nanoparticles exist in nature and in man-made
combustion sources, but this alert is about
manufactured nanomaterials that are added
to products. These products are called
nano-enabled.
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A carbon nanotube laying across a human hair

Hom e oo

What are the risks?

Some nanomaterials may be safe, but
others have been shown to be toxic in the
lab. Of particular concern are respiratory
exposures to long, thin fibers, such as
carbon nanotubes (CNTs). Certain types of
CNTs cause lung problems in rodents, similar
to asbestos. Nanoparticles don't seem to
penetrate healthy skin but may get through
damaged skin. Nanomaterials can be
released from nano-enabled products,

but the risks are not well understood.

The key is to limit exposure.

Mudti-wallad c&rbon nanotube Wra

D
ting the fung

PROTECT YOURSELF

Learn about
nanomaterials
in your trade

CPWR maintains a website called eLCOSH
Nano that features over 450 products that
may be nano-enabled.

:. N%ﬁsa\'-

Constrection Nenamatarial Inwamary

www.nano.elcosh.org

Construction products that may contain
nanomaterials include:

p Coatings

P Lubricants

p Cements

p Adhesives

p Insulation

» Patchina comnounds

Are nanomaterials
regulated?

OSHA does not have a regulation or
Permissible Exposure Limit for any specific
nanomaterial, but there are many existing
OSHA standards, like the respirator standard,
that would still apply.

NIOSH has set Recommended Exposure
Limits for carbon nanotubes and nano-
sized titanium dioxide that employers should
follow. EPA has reporting requirements for
nanoparticles under TSCA.

Learn more

p OSHA Respiratory Protection Standard
(29 CFR 1926.103):
http://tinyurl.com/OSHA1926-103

p OSHA Nanotechnology:
http://tinyurl.com/OSHANano

p NIOSH Nanotechnology:
http://tinyurl.com/NIOSHnano

p EFA TSCA Regulations for Nanoscale
Materials: http://tinyurl.com/EPAnancTSCA

Control dust

NIOSH and CPWR have
demonstrated that dust collection
systems attached to tools wiill

reduce the number of nanoparticles along
with normal dust. Wet methods will work, too.

Worker with full protective gear conducting CPWR test inside a
special chamber usina a dust collaction svstem

If you think you
are in danger:

Call OSHA
1-800-321-6742

Find out more about
construction hazards.

To recelve coples of this Hazard Alert
and cards on other toplcs

call 301-578-8500

~ 8484 Gaorgia Avanua
CPWR [@ &5
Silver Epring, MD 20910
THE CENTER FOR CONsTRUCTION 301 -578-8500

RESEARCH AND TRAINING  WWW.CDWELCOM

(2 20115, CPWR ~The Centar for Construction Riesearch and Training.
Al rights reserved. CPWR is the reseamch, training, and sarvice am
of North America'’s Building Trades Unions, and werks to reduce or
eliminate safaty and health hazards constructionworkers face onthe
Jjeb. Productionofthis candwas supported by GrantOHODS7 62 from
the National Instituta for Occupational Safaty and Health (NIDSH),
The contents are solely the maponsibiity of the authors and do not
neceasarily represent the official views of NIDSH.

COWER PHOTO: Ar eampling during cutting of photocatahtic roofing tilee

Wear a
respirator

Testing shows that nancparticles
do NOT get through high efficiency respirator
filtters. Reduce dust first with a dust collection
system or water. If dust levels are still high,
use a respirator.
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It's available on CPWR’s main
website (also Iin Spanish)

http://www.cpwr.com


http://www.cpwr.com/

NIOSH’s nanotechnology website has useful
information on exposures and controls

https://www.cdc.gov/niosh/nano/about/
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https://www.cdc.gov/niosh/nano/about/

Group discussion

Have you conducted training on emerging issues or topics
that are not fully understood?

If so, what challenges did you face and how did you try to
overcome them?

What strategies do you find effective in communicating
risks to workers?

Any other comments or questions?



Thank you!

Gavin H. West, MPH
Director, Nanomaterials Research

CPWR - The Center for Construction Research and Training
gwest@cpwr.com | (301) 495-8522
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