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anotechnology is
transforming industries

by enabling the creation
and use of materials at an
incredibly small scale—between
1 and 100 nanometers,
thousands of times smaller
than the width of a human
hair. These engineered
nanomaterials (ENMs) can
make products stronger, lighter, '
more durable, or more effective % Nanotechnelogy with luminous nodes:
in ways that weren't possible

before. However, as nanotechnology becomes Industri .
more common in workplaces, it also brings naustries using

new health and safety challenges for workers nanotechnok)gy
and employers.

TDI

Nanotechnology is now used across a wide
range of industries, including:

What is nanotechnology? e Health care and pharmaceuticals:

Targeted drug delivery, advanced
Nanotechnology involves manipulating imaging, and diagnostic tools.
materials at the atomic or molecular level
to create structures with unique properties.
Because of their tiny size, ENMs can behave

* Electronics: Smaller, faster, and more
energy-efficient semiconductors and

differently than larger particles of the same >ENS0rs.

substance. For example, they might be more e Energy: Improved solar panels,
chemically reactive, conduct electricity better, batteries, and fuel additives.

or have different strengths and colors. These . ]
properties are what make nanotechnology so * Manufacturing and materials:
valuable—and sometimes unpredictable. Stronger, lighter composites for

vehicles, sports equipment, and
construction.

e Chemicals and coatings: Enhanced
paints, catalysts, and heat-resistant
surfaces.

* Food and packaging: Improved
food safety, shelf life, and packaging
materials.

P * Personal care: Sunscreens, cosmetics,
A nanobot delivers medicine to a tumor. and textiles with special properties.'




Workplace hazards of

nanotechnology

While nanotechnology brings many benefits, it
also introduces new risks for workers. The very
properties that make ENMs useful—like their
tiny size and high reactivity—can also make
them hazardous:

* Routes of exposure: Workers may be
exposed to ENMs through inhalation,
skin contact, or ingestion. Inhalation
is often the most concerning, as
nanoparticles can reach deep into
the lungs and may even enter the
bloodstream.?

e Health effects: Animal studies and
some early workplace investigations
suggest that certain ENMs can cause
lung damage, cancer, organ toxicity,
or skin and eye irritation. Because
ENMs are so new, not all health effects
are fully understood, and risks can
vary widely depending on the type of
nanomaterial and how it is used.?

e Process-related risks: Tasks like
handling dry powders, mixing liquids,
cleaning up spills, or maintaining
equipment can all increase exposure
risk, especially if ENMs become
airborne.*
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* Unknowns: There are still many

unanswered questions about long-term
effects, safe exposure levels, and how
ENMs interact with other chemicals in
the workplace.

Steps to keep workers safe

Because research is ongoing and regulations
are still developing, employers and workers
should use a precautionary approach. Here's
how to reduce risks:

1. Identify nanomaterials in the
workplace.
Understand which materials and
products contain ENMs. Check with
suppliers and manufacturers, and
review safety data sheets. Conduct
a workplace assessment to identify
tasks and processes that may release
nanomaterials.®

Carbori'nan'ﬁtu'bes for mechanical
strength and conductivity.
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Future nanochip and circuit wafé
for semiconductor manufacturing.

2. Assess exposure.

Use exposure assessment tools like

the NIOSH Nanomaterial Exposure
Assessment Technique (NEAT) to
evaluate where and how workers might
be exposed. Air and surface sampling
can help detect the presence of ENMs,
though methods are still evolving.’

. Control exposures using the
hierarchy of controls.

» Elimination: When possible,
physically remove the hazard.

» Substitution: If possible, use safer
materials or processes that do not
involve ENMs.

» Engineering controls: Use
ventilated enclosures (like glove
boxes or fume hoods) with HEPA
filtration to capture airborne
nanoparticles. Local exhaust
ventilation is critical when working
with powders or during mixing and
cleaning.®

> Administrative controls:
Develop safe work procedures,
limit the number of workers
exposed, and schedule high-risk
tasks when fewer people are
present.

> Personal protective
equipment (PPE): Provide and
require the use of appropriate
PPE, such as NIOSH-approved
respirators (N100, R100, or P100
filters), gloves (preferably nitrile,
double-gloving as a best practice),
lab coats, and eye protection. PPE
should be properly fitted, main-
tained, and used consistently.?

4. Training and education.
Train all workers and supervisors
on the hazards of ENMs, safe

handling procedures, proper use

of PPE, emergency response, and

how to recognize signs of exposure.
Ongoing education is essential as new
information becomes available.™

. Medical surveillance.

Offer medical screening and
surveillance for workers who may be
exposed to ENMs. This can help detect
early signs of health effects and guide
improvements in workplace controls.™

. Monitor and review.

Regularly review and update risk
assessments, control measures, and
training programs. Monitor workplace
exposure levels and stay informed
about new research and regulations.

. Regulatory compliance.

Follow applicable OSHA standards (such
as those for respiratory protection and
hazardous chemicals), and keep up with
evolving guidelines from NIOSH and
other agencies.

Texas Department of Insurance, Division of Workers'
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The path

forward

Nanotechnology is a rapidly
growing field, offering
exciting opportunities

and new challenges for
workplace safety. Because
the science is still developing,
employers and workers
must stay proactive—
identifying hazards,
controlling exposures, and
keeping up with the latest
research and regulations.

By working together and
following best practices, it's
possible to enjoy the benefits
of nanotechnology while
protecting the health and
safety of everyone in the
workplace.

For more information, consult
resources from NIOSH, OSHA,
and the American Chemical
Society, or reach out to the
DWC Occupational Safety

and Health Consultation
(OSHCON) Program for
guidance and assistance.
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1-800-252-7031, Option 2

The Texas Department of Insurance,

Division of Workers’ Compensation (DWC)-Workplace Safety
P.0. Box 12050
Austin, TX 78701-2050

Disclaimer: Unless otherwise noted, this document was produced by the Texas Department of Insurance, Division of Workers’ Compensation
using information from staff subject specialists, government entities, or other authoritative sources. Information contained in this fact sheet is
considered accurate at the time of publication. For more free publications and other occupational safety and health resources, visit
www.txsafetyatwork.com, call 800-252-7031, option 2, or email resourcecenter@tdi.texas.gov.
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