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Introductory Comments

Electron micrograph of a
metal oxide nanoparticle



Background on the speaker

Early warning
of Iinterest

_ in Industrial

Hygiene



CPWR is a U.S. nonprofit
funded by NIOSH and NIEHS

My comments are my own and not those of
NIOSH or NIEHS



Who has used eLCOSH.org?

(>



When we think of
nanomaterials, we see this:

Center for
Nanophase
Materials
Science, Oak
Ridge, TN

But not construction!



Nanomaterials are bringing
major changes to construction




No epi studies, but mesotheliomas
have been produced in mice with
MWCNTS (Takagi 08, Poland 08)

Multi-walled carbon nanotube penetrating the pleura of the lung.
Courtesy of Robert Mercer, and Diane Schwegler- Berry, NIOSH



1.

Here's the questions we’ll
tackle:

What do we know about use of

nanomaterials in construction?

. What is the state of hazard

communication around nanomaterials?

3. H

4. F

ow Informed are workers?
ow should workers be trained about

nanomaterials?



What do we know about the
use of nanomaterials in
construction?

Question 1




Does any organization know
how many nano-enabled
products are in commerce?

Yes W




Construction workers apply greater
energy to nanomaterials



Construction exposures may be greater
when the life cycle is considered

Recycling/
Production Installation Maintenance Demolition/

What happens with Hazcom? ses)



TiO, self-
cleaning
windows
can reduce
worker fall
exposures

March 16, 2015
outside my office!



One prediction is by 2025, over

50% of building materials will
contain nanomaterials

That Is a long way from
where we are now!

Courtesy Dr. Wendy Jones



Our site currently features 545
commercial construction products
reported to be nano-enabled

www.nano.elcosh.org




Three-quarters provide a U.S.
address or export to U.S.

Do not appear___—
active in USA
25%

USA address
or exports
75%



Roughly 409% did not specify
the composition

Unspecified composition 38.9%
0.2

nanofibers 1

nanomaterials 15 3.3
nanoparticles 76 16.6
Nanotechnology 70 15.3

N1ANOTUDE 1 U.Z
photocatalytic 5 1.1

materials
reference to 'nano' 10 2.2

Safety Data Sheets could not be
confirmed for 55% of products



What is the current state of
hazard communication for nano?

Question 2
p 1 ) 2




Using an car analogy, it would
be a Yugo In this exact color

Photo courtesy Wikimedia Commons



A 2008 review of the literature

showed significant problems
Nicol et al. 2008, Am. J. Ind Medicine

“While MSDSs are still considered
to be a mainstay of worker health
and safety...there are significant
problems with their accuracy and
completeness. As such, they may
be flailing workers as a prevention
tool.”



MSDSs were indicated as the
preferred method of obtaining
EHS info by nanotech firms

Lindberg and Quinn, 2007

A Survey of EHS risk management among
nanotechnology firm in the Massachusetts Region



The new NIOSH REL for carbon
nanotubes is 1 uyg/m?3

Section 1 Product Identification

Chemical Name: Carbon Fullerene
Formula: Carbon

Chemical Fanuly: Synthetic Graphite
SVOONVINS: Carbon Nanotubes
CAS Number: T782-42-5 (Graphite)

“Nuisance” dust
standard for
synthetic graphite:

15 mg/m?3 total
5 mg/m3resp

Section 2 Composition and Informamomomrmrgreorers

Component %o

OSHA/PEL ACGIH/TLV

Svnthetic graphite Up to 100% 15 mg.-’mf (total dust) 2 111g.-’111Eh TWA
5 mg/m’ (respirable fraction)




Workers may be at risk of
lung lesions exposed to
SWCNTs 20 days at 5 mg/m3

Shvedova et al., Am. J. Physiol.
Lung Cell Mol. Physiol. 2005



SDS






Safe Work Australia found
SDSs lacking (2010)

e Nano metals, metal oxides, silicates
and carbon nanotubes

* (84%) were “not sufficient to fulfill an
appropriate risk assessment”

« Many presented data for the bulk
material



67% of SDSs NIOSH collected in 2010-
2011 “still provided insufficient data
for communicating the potential

hazards of ENM.”

Date collected Satisfactory In Need of In Need of

Improvement Significant
Improvement

2007-2008, n = 32 7 (21.8%) 13 (40.6%) 12 (37.5%)

2010-2011,n=21 7 (33.3%) 10 (47.6%) 4 (19.1%)

2007-2008, 4 (17.4%) 8 (34.8%) 11 (47.8%)

recollected in 2010-

2011, n =23

Eastlake, Hodson, Geraci and Crawford, J.
Chem. H&S, Sept/Oct. 2012



Recent research into
SDSs in the aerospace
industry still paints a
negative picture

Nayar et al.,
J. Chem H&S, May/June 2016

Photo of Virgin Atlantic A340-600, courtesy Adrian Pingstone and Wikimedia



Nayar et al. looked at 200 SDSs
from 89 suppliers

98 of chemicals were hazardous, 102
weren't (UK, COSHH regs 2002)

e Quality of SDS for hazardous was much
lower
e 46% had poor quality information
* 1% had good quality



ISO has published a 2012
technical report for writing
nano SDSs that is quite good
and will be part of GHS!

ISO/TR 13329
Nanomaterials: Preparation of

Material Safety Data Sheet
(MSDS)



The ISO recommends a
precautionary approach

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



How informed are workers?

Question 3
) 1 ) 2 ) 3




NIOSH'’s concept of responsible
nanotechnology development
hinges on hazard identification

_

Schulte et al. 2014,
J.Nanopart Res.



CPWR surveyed 79 worker-
trainers from 22 trades with an
average of 30 years In the trade
(2013-2014)

Survey Respondent N Mean SD Range
Characteristics

Years In trade /8 305 94 955

Years as a trainer /9 133 7.8 1-34



Nearly half were not aware
that nano had been applied to

construction materials

Aware that nanotechnology has been
applied to construction materials?

Aware that construction products
containing nanomaterials are
commercially available in the USA?

Yes NO

41 38
(52%) (48%)

38 41
(48%) (52%)



Only 3 out of 79 had heard of
NIOSH’s Nano RELs

Nanomaterial OEL (mg/m?3)
Titanium 0.3 ultrafine 2011
dioxide 2.4 fine
CNTs and 0.001 2013
nanofibers




How should workers be
trained about
nanomaterials?

Question
p 1 > 2 ) 3 ) 4 4



NIEHS has the
only guidance
on training
workers about
nanotechnology
risks



The guidance identified possible
exposures among specific

populations

Worker Population  Type of Nanomaterial

Stationary Nanosilver Adding biocides to
engineers biocides cooling tower water

and drip pans

Cleanup Nanoparticles in Performing cleanup
workers hazardous waste  of waste sites
Nurses and Nanosiliver in Preparing

physicians disinfectants Intravenous liquids




The NIEHS guidance also
provided:

1. Suggested learning objectives for a
nanomaterials course for workers

2. Outline for 8-hour HAZWOPER refresher

3. Value of NIEHS Minimum Criteria in
structuring nanoparticle training for
workers



The NIEHS WETP Minimum
Criteria provides guidance on key
elements of worker training

« Worker training principles
« Characteristics of excellence
* Program design and QC

Avalilable at the National Clearinghouse for Worker
S&H Training



An 8-hour course is available
for free at two locations

The GoodNanoGuide OSHA Training Institute
www.goodnanoguide.org

Target audience
was H&S
professionals



The course has a nano-SDS exercise
we continue to use for union trainers

1. Is nano mentioned?
2. Is there any cautionary language®?
3. Is the OEL for the parent material?

Machinists
doing SDS
exercise,
Aug 2016



European Trade Union
Institute has worker
materials

http://www.etui.org







It is electronically available In
Spanish




What are the key messages for workers?

1.
2.

There are still guestions about the health risks

Exposures to ENPs in construction appear to be
below OELs

Local exhaust ventilation can greatly reduce
construction exposures, including to nano-objects

Respirators can capture ENPs

SDSs for nano products are inadequate and
shouldn’t be relied upon

NIOSH is your best source of info



The AIHA Nanotechnology Working
Group could be a valuable resource




Thanks! Questions?

Bruce Lippy, Ph.D., CIH, CSP
Director of Safety Research
blippy@cpwr.com
301-495-8527
410-916-0359 cell
http://www.elcosh.org




