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Summarize what is known
about the use of
nanomaterials in construction,

After today, exposure risks, and controls.
you will be
able to: Use CPWR resources to

identify and manage risks
posed by nanomaterials and
increase awareness.



What Is hanotechnology?

" ABOUT NNCO Q  Search...
National Nanotechnology Initiative

NNI

National
About Nanotechnology Nanotechnology Events & Initiatives News & Impact Reports & Resources
Initiative

AbOUt Na nOtECh nOlogy https://www.nano.gov/about-nanotechnology

“Nanotechnology is the understanding and control of matter at the
nanoscale, at dimensions between approximately 1 and 100
nanometers, where unigue phenomena enable novel applications.”



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

Nanoscale materials can have unusual
physical, chemical, and biological properties

Nanoscale
gold can be:

Red
Purple

S

"ew

- ol
EEN
Magnetic

Image by: Aleksandar Kondinski
via Wikimedia Commons

One atom of gold is about one third of a nanometer in diameter!


https://commons.wikimedia.org/wiki/File:Gold255.jpg

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



What is an eng/neerea’ nanomaterlal (ENM)?

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



Ultrafine particles (< 100nm) also occur naturally or
can be created unintentionally




A growing body of evidence suggests ultrafine
particles may play a bigger role inflicting adverse
health impacts than recognized previously,
Including effects on the brain

ULTRAFINE PARTICULATE MATTER AND
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Air Pollution, Ultrafine Particles, and Your Brain: Are Combustion A megacily Pollution sources

Nanoparticle Emissions and Engineered Nanoparticles Causing S T p————

Preventable Fatal Neurodegenerative Diseases and Common Portals of entry:

Neuropsychiatric Outcomes? Inkalatln Tngseilan pesd
Gastrointestinal Tract Absorption

Lilian Calderén-Garciduenas and Alberto Ayala*

Cite This: Environ. Sci. Technol. 2022, 56, 6847-6856 I: I Read Online

NANOPARTICLES PRESENT IN BRAIN CELL ORGANELLES




Over 40,000 nanotoxicology studies have
been published over the last two decades
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Krug HF. Collection of Controlled Nanosafety Data-The CoCoN-Database, a Tool to Assess Nanomaterial Hazard.
Nanomaterials (Basel). 2022 Jan 28;12(3):441.



Compared to larger particles of the same chemical
composition, nanoparticles can:

* Exhibit increased toxicity

* Be more likely to deposit in the
respiratory tract

e Cross cell membranes

* Penetrate healthy intact skin in
some cases and translocate to
other organs

* Present fire or explosion hazards

Image courtesy of Wikimedia Commons



Are all nanomaterials and nanomaterial-
containing products inherently toxic?
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Image courtesy Dr. Zhong Wang, Georgia Tech



CPWR
researchers and
collaborators
have been
working to
answer these
questions

Based on available products, where
is there potential for exposure?

What forms of ENMs are released
from construction materials?

What levels of exposure are likely
during different tasks?

Do these exposures exceed OELs or
pose health risks?

Are exposure controls effective?




CPWR maintains the most comprehensive source
of information on reported use of nanomaterials
INn construction (https://nano.elcosh.org/)

oh elcosh
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Construction Nanomaterial Inventory

Construction is seeing the introduction of remarkable new nano-enabled Product Categories

products that are lighter, stronger, more wear-resistant and better insulators. N

But some nanoparticles added to these products may cause health problems Abrasive blasting media (1) -
and very little worker exposure measurements have been collected,

particularly in construction. That is why CPWR created this inventory. We Additives for asphalt (&)

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.

Additives for coatings (3)
Additives for concrete/cement (19)
Enter search terms... Q Adhesives (16)

Boiler additives (1)

NEWS AND RELATED INFORMATION

Mosquito bite prevention with cellulose nano crystals

Mosquitos spread potentially fatal diseases affecting humans, including

malaria, zika, chikungunya, and yellow fever — making mosquitoes the

deadliest animals on Earth. However, treating cellulose with sulfuric acid
prompts it...

Proshield+ THERMAL-XR® HVAC Coating
System 'Nano inks' could passively control temperature in buildings, cars


https://nano.elcosh.org/

Toxicology and exposure studies have primarily
examined nanomaterials before they are added to
products like coatings or cement

VERSUS

Enclosure for
bridge lead
abatement

Enclosed furnace
& used to produce _
#  carbon nanotubes g

Photo courtesy: NIOSH an Photo courtesy: VA Dept of Transportation
Nanocomp Technologies, Inc.



CPWR has studied release of ENMs from construction products and
measured exposure levels during a range of tasks




Most studies show that ENMs tend to remain
embedded In the construction materials to which
they are added...

Paint spray with Sanding debris with
white nanoparticles white nanoparticles



... but we have also observed release of free ENMs
during construction activities

Graphene before it was Graphene released during
added to mortar tuckpointing




NI1OSH has three Recommended Exposure Limits
(RELs) for nanomaterials

1. Carbon Nanotubes and
Nanofibers

2. Titanium Dioxide
3. Silver

Occupationa\ Exposure
to Titanium Dioxide
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OSHA does not have any
Permissible Exposure Limits
(PELs) for nanomaterials

https://www.cdc.gov/niosh/topics/nanotech/pubs.html



https://www.cdc.gov/niosh/topics/nanotech/pubs.html
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CPWR collaborates with NIOSH Health Effects Laboratory Division
researchers to conduct integrated exposure and toxicity research

Image courtesy Earl Dotter

Dr. Jenny Roberts (NIOSH)
speaks with a CPWR study
participant through an observation
window of the test chamber



Some good news is that CPWR studies show that engineering
controls effectively reduce nanoparticle exposures

«: Hierarchy of Controls

effective
Physically remov
the hazard
Substitution

| Replace
| the hazard

-' i I_H--_
Administrative _
Controls

Protect the worker with
Personal Protective Equipment

Isolate people
from the hazard

Change the way
people work

Least
effective

Photo courtesy
Earl Dotter




We found
that wet
methods
work too




And Yes! HEPA filters capture nanoparticles

23 YouTube

Great video on how
filtration works!

and organic vapor (OV) cartridges https://www.youtube.com/watch?v=eAd

3M half-face air-purifying respirator with P100
particulate filter

anPfQdCA&feature=youtu.be&t=9

Images courtesy 3M Corp and Wikimedia Commons


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

NI1OSH published helpful new guidance
last year

Exposure Monitoring Program goals:
« Maintain exposures below NIOSH RELs
* Minimize exposure to ENMs without RELSs

Occupational Exposure Sampling
for Engineered Manomaterials

OSHA supports these NIOSH recommendations and
specifies existing OSHA standards that may be
applicable to nanomaterials

1. https://www.cdc.gov/niosh/docs/2022-153/

2. https://www.osha.gov/sites/default/files/publicatio
Nns/OSHA FS-3634.pdf



https://www.cdc.gov/niosh/docs/2022-153/
https://www.osha.gov/sites/default/files/publications/OSHA_FS-3634.pdf
https://www.osha.gov/sites/default/files/publications/OSHA_FS-3634.pdf

Nanomaterials in Construction: CPWR Resources
Bruce Lippy PhD, CIH, CSP

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING




Status of hazard
communication for nano




“MSDSs Faill to Communicate the Hazards of
Nanotechnology to Workers”
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October 2009 EPA-sponsored International
Nanotechnology Conference, Chicago, IL



Safe Work Australia found SDSs lacking
(2010)

e Evaluated 50 SDSs

* 18% (9/50) “were assessed as providing reliable
Information to appropriately inform an occupational
risk assessment”

Safe Work Australia (SWA). 2010. An Evaluation of MSDS and Labels associated with the use
of Engineered Nanomaterials. Commonwealth of Australia.



http://www.safeworkaustralia.gov.au/sites/SWA/AboutSafeWorkAustralia/WhatWeDo/Publications/Documents/374/AnEvaluationofMSDSandLabelsassociatedwiththeuseofengineerednanomaterials_June_2010.pdf
http://www.safeworkaustralia.gov.au/sites/SWA/AboutSafeWorkAustralia/WhatWeDo/Publications/Documents/374/AnEvaluationofMSDSandLabelsassociatedwiththeuseofengineerednanomaterials_June_2010.pdf

JI Hyun Lee and colleagues’ work in 2012
led to 1SO TR 13329

» Evaluated 97 SDS by GHS criteria

 Info missing on routes of entry, toxicology, and
protective measures

* Widespread use of OELSs for the bulk forms

Lee et al. (2012) Nanotoxicology

Evaluation of information in nanomaterial safety data sheets and development of international
standard for guidance on preparation of nanomaterial safety data sheets



A 2019 NIOSH study of 67 SDSs using 2 criteria found
serious problems with nano safety data sheets
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We have seen little useful information on
nano In SDSs we’ve collected

e >900 products in eLCOSH currently

* We frequently don'’t see information about
nanomaterials in the SDS

Construction Nanomaterial Inventory



There Is currently no requirement to identify
nanomaterials in safety data sheets (SDSs)

FIRST AID.__|

Photo courtesy J. Vinton Schafer
& Sons, Inc. and CCBC




Under REACH, the registration dossier
for nano must include

o Size

e Shape

e Aspect ratio

* Assembly structure

e Rigidity

e Crystallinity

o Surface functionalization

» Surface area https://echa.europa.eu/regulations/
nanomaterials



https://echa.europa.eu/regulations/nanomaterials
https://echa.europa.eu/regulations/nanomaterials

Upcoming revisions to OSHA’s Hazcom
standard should improve Nano SDSs

To meet the requirements of the Global
Harmonization System, manufacturers must report
particle size and “If available and appropriate”

e Shape
e Aspect ratio
e Surface area




There Is good guidance available for
writing Nano SDSs (ISO/TS 13329)

Provide an SDS for nanomaterials and
nanomaterial-containing products regardless of
whether the material i1s classified as hazardous



My suggestions to the OSHA Advisory
Committee on Construction Safety
and Health 11-27-12

Create an eTool on nano SDSs

Amesica's 56,000
ath per 1, that 30 of thase deaths, as
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rants apply to all smployers engaged in steel pe
Eowwers, tewers, of tanks,
For exsmples r activities covered by the steel erection standard when they occur during and as a part of

steel erection




CPWR has recently posted SDS guidance

Nano Safety Data Sheet Improvement Tool

Safety Data Sheets (SDSs) are a crucial part of helping construction workers and employers understand risks from products they use. Currently,
the SDSs for many nanomaterial-containing products are not as effective as they should be in conveying this information. This tool is designed to
help manufacturers, distributors, and importers of these products evaluate their SDSs and improve them.

Evaluate your SDS

FAQ
How do | use this tool and what information is it based on? v
What are nanomaterial-containing products? A
Why is it important for SDSs to convey hazard information on nanomaterials? A%
What research has been conducted to evaluate the quality of SDSs for nanomaterial-containing products? Y

Do | need to register to use this tool?

Where can | find resources to help implement the recommendations provided by this tool?

https://nanosds.elcosh.org


https://nanosds.elcosh.org/

CPWR has created trade-specific training
materials for Train-the-Trainer sessions
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We have integrated a 6-month survey to see If
trainers are using our nano curriculum.
They are!

e 37 trainers responded

A subset included our materials in 49
courses reaching 820 students

 Looking for other homes for our
curriculum, e.g. The Good Nano Guide

o elcoshie

. _:::::- NANO®:

Construction Nanomaterial Inv



Other Resources

- Varsion on Espafiol | Other Languagas n
Elactronic Library of Construction
Occupational Safety & Health

Search X

Developed and maintained by CPWR - The Center for Construction. Research and Training

RECENT CONTENT

CPWR COVID-19 Resources

In response (o questions fram the construction industry, CPWR and NABTU have dovelepad standards
for praventing exposure to COVID-19 on job sies and.

Toolbox Talk: Fixed Ladder

The CPWR Toolbox Talk on Foied Ladders addresses the potential risks associated with using fxed
ladders. The rescurce inciudes a briel case example, .

Toolbox Talk: Challenges P! ing Falling Objects

The CPWHR Toolbox Talk on Challenges Preventing Falling Objects addressaes the hazards of baing
#lruck by falling objects on the job site. The resource. .

Toolbox Talk: Preventing Falling Objects

The CPWHR Toolbox Talk on Prevanling Falling Oijects addresses the potential hazards of (aling
objects on the job sie and the importance of communic...

OTHER RESOURCES

CPWR
Toolbox Talk: Tower Crane Safety Covin-19

Tha CPWR Toolbox Talk on Tower Crane Safety addresses the potential hazards of Tower Cranes and
the importance of felewing procedure before and durin,,,

2
Toolbox Talk: Work Zone Safety: Working Around Vehicles o Nﬁ&:ﬁsg'ﬁ
Tha CPWR Toolbox Talk on Working Around Vehicles in the Work Zone addresses methods to avold ® e e

baing struck-by a vehice on a construction site. The res.

Electronic Library of Construction Safety and
Health (eLCOSH) https://elcosh.org

40


https://elcosh.org/

We continue adding to our collection of nano toolbox
talks, 30,000 have been downloaded over last 5 years
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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/

5,000 nano cards In print and
electronic downloads

What are Nanomaterials? PROTECT YOURSELF

There are many kinds of nanomaterials, but
they all share a remarkably smallsize (roughiy Learn about Control dust Wear a
100,000 times thinner than a human hair). 3 :
At this size, they can add new properties to Fanomaterlals NIOSH and CPWR have resplrator
many construction products. n vour trade demonstrated that dust collection Testing shows that nanoparticles
; o . systems attached to tools will . . .
NanoparIIJcIes existin naturel andin Iman—made CPWR maintains a website called eLCOSH reduce the number of nanoparticles along ;E[}ezoge%i[;gg}ﬁhﬁg?mﬂgzzg Lislf:gitg;
combustion sources, but this alert is about Nano that features over 450 products that with normal dust. Wet methods will work, too. A : ter If oust leve <ifl hich
manufactured nanomaterials that are added may be nano-enabled. system or water. I dust levels are Ign,
to products. These products are called use a respirator.
elcoshe

nano-enabled. ..
NANO¢®»

. Constrection Manamaterial imamory

www.nano.elcosh.org

Construction products that may contain
nanomaterials include:

p Coatings
P Lubricants
p Cements
p Adhesives
P Insulation == A .
Worker with full profective gear conducting CPWR test inside a

special chamber using a dust collecfion system

A carbon nanotube laying across a human hair .
p Patching compounds
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It’s avallable on CPWR’s main
website (also in Spanish)

http://www.cpwr.com



http://www.cpwr.com/

NIOSH’s nanotechnology website has usefu
Information on exposures and controls

https://www.cdc.gov/niosh/topics/nanotech/default.html
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https://www.cdc.gov/niosh/topics/nanotech/default.html

The AIHA Nano and Advanced Materials Working
promoting Nano H

Group continues

&S

AlHA Content Development +

Distinguished Lecturer
Program

Emerging Economy
Microgrants Program

Government Relations &
Advocacy

Grand Challenges
Grassroots Advocacy Center
1 Am IH Challenge

International Ambassador
Program

Local Sections

Mentoring Program
Micro-Volunteering for AIHA
HNewsletters

Open Calls

Safety Matters Center

State Team Training Session
Student Local Sections

Volunteer Groups
Advisory Groups and Other
Project Teams

Professional Development and
Internal Operations Committees

Technical Committees

Total Worker Health®
Resources

Volunteer Committees’ Bodies
of Wark

Volunteer Groups' Bodies of
Work Search

Working and Special Interest
Groups

WORKING GROUP

Goals and Objectives

AlHce planning (educational sessions, professional development courses, NAMWG brochure,

student poster judges).

Communications and outreach (e.g, fact sheet development, Synergist articles, Good Nano
Guide support, education outreach to other AIHA committees and local sections, presenting
at various conferences and symposiums outside of AITHA, and fostering input to the
development of national and international standards).

NAMWG strategies (e.g., long-term strategic planning, future AlHce offerings, leadership
development)

Current Projects

* Product Disclosures and Declarations for Nanoscale and Advanced Materials
(Declarable/Restricted Substances)

= The Randy Ogle/Paul Baron Award

Awards

* AIHA Outstanding Volunteer Group (2022, 2018, 2017, 2016, 2015, 2014, 2013, 2011, 2010, 2009,
2008)

* Awarded the AIHA Shining Star Award (2015) and Scaring Star Award (2011)

Recognition

The Randy Ogle/Paul Baron Award




Now a preview of our Nanomaterials
Dashboard

William Harris, MS, Research Analyst,
CPWR Data Center



Thanks!
Questions?
comments?

CPWR

8484 Georgia Avenue
Suite 1000

Silver Spring, MD 20910
WWW.CPWYr.com
www.elcosh.org
301-578-8500
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http://www.cpwr.com/
http://www.elcosh.org/

	Nanomaterials in Construction Webinar: �CPWR Research�and Resources
	After today, you will be able to:
	What is nanotechnology?
	Nanoscale materials can have unusual physical, chemical, and biological properties
	A yard is roughly a meter
	What is an engineered nanomaterial (ENM)?
	Ultrafine particles (< 100nm) also occur naturally or can be created unintentionally
	A growing body of evidence suggests ultrafine particles may play a bigger role inflicting adverse health impacts than recognized previously, including effects on the brain
	Over 40,000 nanotoxicology studies have been published over the last two decades
	Compared to larger particles of the same chemical composition, nanoparticles can:
	Are all nanomaterials and nanomaterial-containing products inherently toxic?
	CPWR researchers and collaborators have been working to answer these questions
	CPWR maintains the most comprehensive source of information on reported use of nanomaterials in construction (https://nano.elcosh.org/) 
	Toxicology and exposure studies have primarily examined nanomaterials before they are added to products like coatings or cement
	CPWR has studied release of ENMs from construction products and measured exposure levels during a range of tasks
	Most studies show that ENMs tend to remain embedded in the construction materials to which they are added…
	… but we have also observed release of free ENMs during construction activities 
	NIOSH has three Recommended Exposure Limits (RELs) for nanomaterials
	CPWR studies show potential to exceed NIOSH RELs during airless spraying of paint
	CPWR collaborates with NIOSH Health Effects Laboratory Division researchers to conduct integrated exposure and toxicity research
	Some good news is that CPWR studies show that engineering controls effectively reduce nanoparticle exposures
	We found that wet methods work too
	And Yes! HEPA filters capture nanoparticles
	NIOSH published helpful new guidance last year
	Slide Number 25
		Status of hazard communication for nano�
	“MSDSs Fail to Communicate the Hazards of Nanotechnology to Workers”
	Safe Work Australia found SDSs lacking (2010)
	Ji Hyun Lee and colleagues’ work in 2012 led to ISO TR 13329
	A 2019 NIOSH study of 67 SDSs using 2 criteria found serious problems with nano safety data sheets
	We have seen little useful information on nano in SDSs we’ve collected
	There is currently no requirement to identify nanomaterials in safety data sheets (SDSs)
	Under REACH, the registration dossier for nano must include
	Upcoming revisions to OSHA’s Hazcom standard should improve Nano SDSs
	There is good guidance available for writing Nano SDSs (ISO/TS 13329)
	My suggestions to the OSHA Advisory Committee on Construction Safety and Health 11-27-12
	CPWR has recently posted SDS guidance
	 CPWR has created trade-specific training materials for Train-the-Trainer sessions
	We have integrated a 6-month survey to see if trainers are using our nano curriculum. �They are!
		Other Resources
	We continue adding to our collection of nano toolbox talks, 30,000 have been downloaded over last 5 years
	5,000 nano cards in print and electronic downloads
	It’s available on CPWR’s main website (also in Spanish)
	NIOSH’s nanotechnology website has useful information on exposures and controls
	The AIHA Nano and Advanced Materials Working Group continues promoting Nano H&S
	Now a preview of our Nanomaterials Dashboard
	Thanks!�Questions?�Comments?� �

