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OCCUPATIONAL AND ENVIRONMENTAL RISKS OF NANOTECHNOLOGY

Statement of the Problem:
In general terms, nanotechnology covers “engineered structures, devices and systems that have
a length scale of 1 – 100 nanometers. At these length scales, materials begin to exhibit unique
properties that affect physical, chemical and biological behavior.” (1) Nanotechnology is already
used for a wide variety of products such as paints, sunscreen and cosmetics, sports equipment,
stain-free clothing and automobile parts and equipment. Currently, over 200 products are on the
market. (2)
By 2015, the economic impact of nanotechnology world-wide is expected to be over $1 trillion. (1)
Research and development is particularly significant in the fields of electronics, optoelectronics,
magnetic applications, medical imaging, drug delivery, and cosmetics. The National
Nanotechnology Initiative, the federal government’s coordinating body for nanotechnology R & D,
has spent approximately $1 billion per year since 2001. (3) Only about 4% of that amount has
been dedicated to studying the potential health and environmental effects of nanomaterials in the
last 3 years. (3) This seems inadequate given that an estimated 2 million workers are exposed to
nanometer particles on a regular basis. Researchers and other interested parties have
recommended that federal funding be greatly increased. Annual funding for the EPA’s Particulate
Matter Research Program was authorized at approximately $100 million.
The health, safety and environmental effects of nanomaterials are poorly understood. The size,
surface area, reactivity and other unique characteristics of such substances raise concern that
their effects on biological systems may be different than the effects posed by their conventional
counterparts. Recent research suggests that nano-sized materials can penetrate deep into the
lungs (4), reach the brain via the olfactory nerves (5), penetrate the skin (6), and cause oxidative
damage (7). Studies on fish suggest that at least one form of nanoparticles can cause significant
damage to the brain (7). Another concern is the potential explosiveness of nanomaterials. The
potential for dusts of many chemicals to explode is well known, and particle size and surface area
play a role in their explosiveness, yet no studies have been published examining this hazard for
nanoparticles.
There are many uncertainties regarding the health, safety and environmental effects of
nanotechnology; however, our limited knowledge of its potential harm is cause for concern. The
Royal Society of Great Britain, among others, has therefore called for the application of the
“precautionary principle” (8): taking measures to prevent harm even when threats to human
health or the environment are not fully established. Several government agencies and
organizations are in the process of establishing guidelines for the control of nanotechnology,
including the National Institute for Occupational Safety and Health, the U.S. Environmental
Protection Agency, American Society for Testing and Materials (ASTM) International and the
International Standards Organization. However, enforceable standards have not been
promulgated to protect workers, the general public or the environment.
Statement of the desired action(s) to be taken:
CSTE shall request Congress and the appropriate federal agencies to significantly increase the
level of funding for research on the health, safety and environmental impacts of nanotechnology.
In the meantime, using the precautionary principle, CSTE shall:

•
•

•
•

Request the U.S. Environmental Protection Agency to establish a national registry of
companies that manufacture or use nanoparticles, and make that registry publicly
available.
Request the U.S. Environmental Protection Agency to require the submission of “Premanufacture Notices” by manufacturers of nanomaterials, in accordance with the Toxic
Substances Control Act, and to insist on a thorough characterization of potential health
and environmental risks of these materials.
Request the U.S. Food and Drug Administration to require the labeling of products
containing nanoparticles that are aerosolized or applied to the skin, listing the contents,
intended use and proper handling of the product.
Request the Occupational Safety and Health Administration and the Environmental
Protection Agency to promulgate standards for the protection of workers, the general
public and the environment against known or suspected harmful effects of nanoparticles.

Public Health Impact:
Increased availability of information to the public on the uses of nanotechnology;
Identification of the producers and industrial users of nanomaterials;
Increased funds to support a necessary research program on the health and environmental
impacts of nanotechnology;
Increased government oversight of the nanotechnology industry;
Increased understanding of the health, safety and environmental effects of nanoparticles;
Increased protection of workers, consumers, the general public and the environment from the
adverse effects of nanotechnology.
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