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After today, 
you will be 
able to:

Summarize what is known 
about the use of 
nanomaterials in construction, 
exposure risks, and controls.

Use CPWR resources to 
identify and manage risks 
posed by nanomaterials and 
increase awareness.



What is nanotechnology?

“Nanotechnology is the understanding and control of matter at the 
nanoscale, at dimensions between approximately 1 and 100 

nanometers, where unique phenomena enable novel applications.”

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

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


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

Nanoscale 
gold can be:
Red
Purple
Magnetic
Explosive

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

Think about cutting that into a billion sections 



What is an engineered nanomaterial (ENM)?

Image courtesy Dr. Zhong Wang, Georgia Tech

An object 1 to 100 nanometers in at least 1 dimension 
created by human beings for some purpose



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

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
• 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?

Image courtesy Dr. Zhong Wang, Georgia Tech
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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 
in construction (https://nano.elcosh.org/) 

https://nano.elcosh.org/


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

Image credit: Mount Sinai/CHEP

Enclosed furnace 
used to produce 

carbon nanotubes

Enclosure for 
bridge lead 
abatement

Photo courtesy: NIOSH and 
Nanocomp Technologies, Inc. 

Photo courtesy: VA Dept of Transportation

VERSUS



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 
white nanoparticles

Sanding debris with 
white nanoparticles



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

Graphene before it was 
added to mortar

Graphene released during 
tuckpointing



NIOSH has three Recommended Exposure Limits 
(RELs) for nanomaterials

1. Carbon Nanotubes and 
Nanofibers

2. Titanium Dioxide
3. Silver 

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


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

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

Image courtesy Earl Dotter



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

Photo courtesy 
Earl Dotter



We found 
that wet 
methods 
work too



And Yes! HEPA filters capture nanoparticles

Great video on how 
filtration works!

Images courtesy 3M Corp and Wikimedia Commons 

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

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

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


Exposure Monitoring Program goals:
• Maintain exposures below NIOSH RELs
• Minimize exposure to ENMs without RELs

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

ns/OSHA_FS-3634.pdf 

NIOSH published helpful new guidance 
last year

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 



Status of hazard 
communication for nano



“MSDSs Fail to Communicate the Hazards of 
Nanotechnology to Workers”

October 2009 EPA-sponsored International 
Nanotechnology Conference, Chicago, IL



Safe Work Australia found SDSs lacking 
(2010)
• 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 ISO TR 13329
• Evaluated 97 SDS by GHS criteria
• Info missing on routes of entry, toxicology, and 

protective measures
• Widespread use of OELs 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

satisfactory

needed 
improvement

needed 
significant 
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We have seen little useful information on 
nano in SDSs we’ve collected

• >900 products in eLCOSH currently
• We frequently don’t see information about 

nanomaterials in the SDS



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

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



Under REACH, the registration dossier 
for nano must include
• Size
• Shape
• Aspect ratio
• Assembly structure
• Rigidity
• Crystallinity
• 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”

• Shape
• Aspect ratio
• Surface area

34



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 is classified as hazardous



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

Create an eTool on nano SDSs



CPWR has recently posted SDS guidance

https://nanosds.elcosh.org

https://nanosds.elcosh.org/


CPWR has created trade-specific training 
materials for Train-the-Trainer sessions

Gavin speaking to the 
IUOE



We have integrated a 6-month survey to see if 
trainers are using our nano curriculum. 
They are!

• 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



Other Resources

40

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

https://elcosh.org/


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

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

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/


5,000 nano cards in print and 
electronic downloads



It’s available on CPWR’s main 
website (also in Spanish)

http://www.cpwr.com

http://www.cpwr.com/


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

• Recommendations
• Guidance
• News

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

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


The AIHA Nano and Advanced Materials Working 
Group continues promoting Nano H&S



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.cpwr.com 
www.elcosh.org
301-578-8500

http://www.cpwr.com/
http://www.elcosh.org/
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