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I’d like to thank and acknowledge our big nano team
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After today you should be able to:

1. Explain the types of data available for ENM hazard 

classification

2. Describe research on ENM exposure risks and hazard 

communication in construction

3. Compare standards and guidance pertaining to labeling 

and hazard communication for ENMs

4. Apply resources to develop informative safety data sheets 

for ENMs
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Objective #1

Explain the types of data available for ENM hazard 

classification
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Dr. Aaron Erdely, a partner we work with from NIOSH, gave a keynote 
lecture last year in which he described conducting health effect 

studies in a reverse paradigm for carbon nanotubes and nanofibers



Legacy nanomaterials like carbon black 
have been studied more extensively

• Manufactured for > 80 years

• 9.6 million tons per year worldwide

• Workers show decreases in lung 

function

Carbon black worker, 1941, Sunray, TX

Photo courtesy John Vachon and Wikimedia

Photos courtesy Wikimedia 8



A 2017 study estimated that $24 million of 
up-front research into lead and asbestos 
could have saved up to $359 billion



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

Multi-walled carbon nanotube penetrating the pleura of the lung.  

Courtesy of Robert Mercer, and Diane Schwegler- Berry, NIOSH 
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Despite similarities to asbestos, uncertainties 
exist in assessing risks to workers exposed to 
carbon nanotubes (CNTs)

• Animal studies of CNTs show pulmonary 

inflammation and rapidly developing, 

persistent fibrosis (NIOSH 2013; Wang et 

al. 2016).

• Occupational exposure to CNTs is 

associated with biomarkers of early effect 

for fibrosis, inflammation, oxidative stress, 

and cardiovascular responses in workers. 

(Beard et al. 2018)

11https://www.cdc.gov/niosh/topics/nanotech/pubs.html

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


More toxicological information is available for 
certain ENMs

• Silver nanoparticle inhalation in 

rats caused decreased lung 

function, inflamed lung tissue, and 

changes in the liver and kidney.

• TiO2 nanomaterial inhalation in 

rats leads to pulmonary 

inflammation, oxidative stress, 

and lung cancer (Baranowska-

Wójcik et al. 2020; NIOSH 2011). 

12https://www.cdc.gov/niosh/topics/nanotech/pubs.html

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


A 2019 review of worker health effects by Schulte 
et al concluded:

“In this state of 
uncertainty, 

precautionary 
controls for each 

engineered 
nanomaterial are 
warranted while 
further study of 
potential health 

effects continues.”



A 2017 World Health Organization (WHO) report classified 

the hazards of a limited number of nanomaterials
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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.



From a safety perspective, flammability 
and explosivity of nano-powders must 
be considered

Netherlands Organization for 

Applied Scientific Research 
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Learning Objective #2

Describe research on ENM exposure risks and hazard 

communication in construction
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CPWR 
researchers and 
others 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



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



NIOSH collaborators presented initial findings at 
the 2024 Society of Toxicology Annual Meeting

1. Our team published a prior study on 

exposure  to nano zinc oxide

2. NIOSH collaborators exposed rats 4 

hours per day for up to 14 days

3. Assessed toxicity for up to 3 months 

post-exposure

4. Occupationally relevant exposure 

levels induced minimal pulmonary 

inflammation, which is good news 

for workers!



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


Prior studies concluded that hazard communication 
needs improvement when it comes to engineered 
nanomaterials
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• Safe Work Australia (2010)

• Lee et al (2012)

• Eastlake et al (2012)

• Hodson et al (2019)

https://www.safeworkaustralia.gov.au/system/files/documents/1702/anevaluationofmsdsandlabelsassociatedwiththeuseofengineerednanomaterials_june_2010.pdf
https://doi.org/10.3109/17435390.2012.658095
https://doi.org/10.1016/j.jchas.2012.02.002
https://doi.org/10.1016/j.jchas.2018.10.002


Lippy BE, Brooks SB, Cooper MR, Burrelli LG, Saldivar A, West GH. 
Characterizing applications, exposure risks, and hazard 
communication for engineered nanomaterials in construction. 

Am J Ind Med. 2024;1‐15. doi:10.1002/ajim.23618

CPWR published a study this summer in the 
American Journal of Industrial Medicine (AJIM)
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Scan the QR code to 

access the free full-text!



A primary data source for the study was 
CPWR’s construction nanomaterial 
inventory
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https://nano.elcosh.org/ 

https://nano.elcosh.org/


The study identified construction products that 
are frequently reported to be nano-enabled…

Product Category Number of Products
(n=907 total) Percent

Paints & Coatings 483 53.3%
Pre-market additives 108 11.9%
Cementitious 68 7.5%
Thermal insulation 38 4.2%
Lubricants 23 2.5%
Flooring 20 2.2%
Glass and solar panels 17 1.9%
Adhesives 16 1.8%
Surface preparation 16 1.8%
HVAC 15 1.7%
Other 103 11.4%



Trades most likely to handle these products...

Primary Trade Number of Products
(n=907 total) Percent

Concrete/Cement Masons 201 22.2%
Painters 156 17.2%
Laborers 153 16.9%
Carpenters 66 7.3%
Brick masons 53 5.8%
Glaziers 46 5.1%
Insulators 36 4.0%
Carpet & Tile Installers 24 2.6%
Roofers 24 2.6%
Operating Engineers 23 2.5%
Other 125 13.8%



And the types of nanomaterials to which these 
trades could be exposed



We used this practical workplace guidance from NIOSH to 
classify exposure potential for each product category





This figure 
shows how we 

obtained our 
sample of 

safety data 
sheets (SDSs) 



We rated SDSs using modified criteria developed by 
NIOSH researchers and found < 1 in 5 to be satisfactory

satisfactory
18%

in need of 
improvement

12%

in need of 
significant 

improvement
70%



a

ed

b c

f



Here is one illustrative example of a safety 
data sheet in need of improvement



Learning Objective #3

Compare standards and guidance pertaining to labeling and 

hazard communication for ENMs
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Under REACH, the registration dossier 
for nano must include
• Size

• Shape

• Aspect ratio

• Assembly structure

• Rigidity

• Crystallinity

• Surface functionalization

• Surface area

• Dustiness

• Solubility

• Partial coefficient octanol/water https://echa.europa.eu/regulations/

nanomaterials

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


OSHA’s revised hazard communication 
standard should improve Nano SDSs

44



“Overall, there is a serious lack of regulations 

specific to engineered nanoparticles 

worldwide. However, the Canadian federal 

government is expected to adopt a new 

nanoparticle subsection under Canada 

Occupational Health and Safety 

Regulations in the near future.”

https://www.canada.ca/en/employment-social-development/services/health-

safety/reports/engineered-nanoparticles.html#h2.4

Upcoming changes are anticipated in 
Canada as well

45

Image courtesy: Wikimedia Commons

https://www.canada.ca/en/employment-social-development/services/health-safety/reports/engineered-nanoparticles.html
https://www.canada.ca/en/employment-social-development/services/health-safety/reports/engineered-nanoparticles.html


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



A colleague with more applied hazcom 
experience than myself offered these 
words of advice:

“Be extremely careful when conducting read-across 

for nanoscale forms of existing chemical substances.”



Learning Objective #4

Apply resources to develop informative safety data sheets 

for ENMs
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CPWR recently posted free SDS guidance

https://nanosds.elcosh.org

https://nanosds.elcosh.org/


The interactive nano SDS tool can be used to 
evaluate and improve nano SDSs

https://nanosds.elcosh.org/ 

https://nanosds.elcosh.org/


The NIOSH nanotechnology website is a good 
way to stay up-to-date on the latest news, 
recommendations, and guidance



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



Thank you! Questions?

Gavin H. West, MPH

Director, Health Research

CPWR – The Center for Construction 
Research and Training

gwest@cpwr.com | (301) 495-8522
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