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Office of Chemical Nomination and Selection (NIEHS/NTP)
111 T.W. Alexander Drive
P.O. Box 12233
Research Triangle Park, North Carolina 27709
RE:

Comments on the Nomination of Nanosilver and Nanogold for
Toxicological Study to the National Toxicology Program

Dear Dr. Masten:
The Silver Institute is pleased to have this opportunity to provide comments
to the Federal Register notice published earlier this year announcing the
Toxicological Study Nominations of the Nanoforms of Silver and Gold to the
National Toxicology Program (“NTP”). See 72 Fed. Reg. 14,816 (March 29, 2007).
While the Silver Institute supports any program of study that helps to further the
understanding of the risks and benefits of precious metals in any form, we also wish
to caution the NTP not to overlook existing studies, data and information about
these metals – especially silver, which has been used safely in various forms for
centuries, including at the sub-nano-scale. The Silver Institute believes that any
meaningful and scientifically sound review must take into account this large
volume of existing knowledge. Our comments are provided in greater detail below.
I.

Who is the Silver Institute?

Established in 1971, the Silver Institute is the international trade
organization that represents silver interests, including miners, refiners, fabricators,
and wholesalers of silver and silver products. The Institute serves as the industry’s
voice in increasing public understanding of the many uses and values of silver,
including the science and technology of silver. The Silver Institute also continues to
be involved with the preparation of sound scientific information relating to the
nature and impacts of silver on human health and the environment. For example, a
focus on the chemistry of silver was one of the leading drivers for the Silver
Institute’s founding sponsorship of the Silver Research Consortium (“SRC”) in 2002,
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conducted under the auspices of the International Lead Zinc Research Organization,
Inc. (“ILZRO”).1 The SRC and its sponsors are committed to the sound scientific
assessment of any risks posed to the environment or human health from the
production and use of silver. In order to achieve this goal, a current research
program underway at the SRC is designed to increase understanding of the
behavior of silver in the environment. Ultimately, the work seeks to enable
quantitative prediction of bioavailability of silver in soils, water and sediment
through the development of specific models based on simple parameters such as
metal concentration and classic abiotic factors such as pH, organic carbon content,
water hardness etc. This work expressly extends to all forms of silver from silver
ions dissolved in solutions at ng/L levels all the way to bulk metals. Accordingly,
nanosized versions of silver would also be captured as part of that research. We
would, of course, be happy to share the results of those efforts with the NTP as part
of your review of nanosilver and nanogold.
In addition to the SRC, the Silver Institute also has a long history of working
cooperatively with the U.S. Environmental Protection Agency (“EPA”) on furthering
the understanding of the risks and benefits of various uses of silver. For example,
the Silver Institute has worked with the EPA on the silver Re-registration
Eligibility Document (RED) in years past and is currently working with them on the
latest update. As it has with EPA, the Silver Institute would also welcome the
opportunity to work with the NTP as it moves forward with its review of nanosilver
and nanogold.
The Silver Institute also urges the NTP to take into consideration the historic
uses of silver and its long-known bactericidal effectiveness. We provide this
information because we are concerned about the mischaracterizations of the
properties of silver and their effects on human health and the environment that
have been put forth by a number of special interest groups. For example, last year,
in response to the pending market introduction of a washing machine capable of
injecting silver ions into wash water for antimicrobial purposes, the Natural
Resources Defense Council (“NRDC”) submitted a letter to EPA complaining about
this device. NRDC specifically attempted to justify “a prohibition or stringent
restrictions” on the use of silver in nanoform through the use of questionable science.
NRDC’s use of the studies was misplaced, however, in that the organization
attempted to bridge animal toxicity data typically used to examine human health
risks as the basis for claiming an ecological risk. Bridging animal toxicity studies to
environmental effects, however, is not scientifically sound practice. Indeed, as was
conceded by NRDC in its letter to EPA, the animal studies cited by NRDC were of

1

See the ILZRO web site for additional detail at http://www.ilzro.org/src/
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limited value even for human health risks because such risks from silver are
already well understood as outlined below.2
II.

The Therapeutic Impact of Silver on the Human Environment

Silver has been recognized and used for centuries in a variety of applications
such as coinage, tableware and jewelry. Modern day uses include those historic
applications as well as photographic processing, mirror production, dental alloys,
solder, electroplating, the manufacture of inks and dyes, the processing of food and
beverages, and various antimicrobial uses. Silver salts and silver nitrate also are
currently used as therapeutic agents in treating warts, burns and eye infections.
Through the course of these various uses, the body of knowledge built up about
silver and its effects on human health and the human environment has been
considerable. All of these various studies have universally concluded that silver
and silver ions pose little threat of harm to human health.
Because of its inherent antimicrobial properties, silver has been long
recognized as an effective biocide. As such, silver has been registered for use as a
pesticide in the United States since December 1954.3 Pesticides, as you know, are
highly regulated by EPA. Any product sold in the United States as a pesticide must
be registered with EPA prior to sale or distribution. Since the registration process
involves substantial data review, a considerable amount of data has been generated
about the toxic profile of silver on human health and the environment. Based on the
EPA’s own findings as part of reregistration review, for example, the toxicity to
humans of silver is primarily limited to skin discoloration.4
Silver is not known to have human carcinogen potential,
and does not appear to be a mutagen. Although long-term
ingestion of silver may cause argyria [blue to gray
discoloration of the skin] in humans and animals, this
effect is cosmetic only and is not harmful to health.
(emphasis added).5

See attached letter to J.Jones, Director, Office of Pesticide Programs, U.S. EPA
from J.Sass and M.Wu, Natural Resources Defense Council (November 22, 2006).
2

See EPA Re-registration Eligibility Document for Silver, Case 4082, published
1993 (available at http://www.epa.gov/oppsrrd1/REDs/old_reds/silver.pdf).
3
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EPA RED for Silver at 6.

5

EPA Fact Sheet for Silver at 3.
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Perhaps the only significant concern regarding silver use is its acute toxicity
to fish, aquatic invertebrates and estuarine organisms.6 This toxicity arises almost
exclusively from exposure to ionic silver. However, even this exposure is quite
limited since concentrations of silver ions in aquatic environments are extremely
low. The low concentrations are due to ionic silver’s tendency to almost
immediately bind with naturally occurring substances such as sulfide, chloride or
organic carbon. When combined with these naturally occurring substances, the
bioavailability and toxicity of ionic silver are significantly reduced. In fact, the
presence of environmentally relevant levels of naturally occurring sulfide alone
reduces acute silver toxicity by a factor of approximately 5.5.7 Additional
information about the fate of and effects of silver in aquatic environments has been
published and this work should be considered as the NTP assesses nanosilver’s
toxicological profile.8
Of course, EPA is not the only federal agency that has had occasion to review
the toxicity profile of silver. For example, your colleagues at the Department of
Health and Human Services’ Center for Disease Control (“CDC”) have also reviewed
silver in-depth.9 While that study recognized the potential hazards from silver,
those hazards were generally limited to argyria and some limited reports of
breathing difficulty and gastrointestinal distress in workers exposed to high levels
of silver through inhalation exposure. Overall, however, the study clearly noted
that the limited number of observed adverse effects from silver, including argyria,
allergic reaction, respiratory and gastrointestinal distress, were the result of
ingestion or exposure to large quantities of silver – i.e., in the grams range versus
parts per million or lower. Importantly, the study sets forth several conclusions
regarding the health effects of silver, including:
A single exposure to a silver compound may also cause
silver to be deposited in the skin and in other parts of the
body; however, this is not known to be harmful. It is likely
that many exposures to silver are necessary to develop
argyria. Once you have argyria it is permanent. However,
6

Id. at 4.

J. W. Gorsuch et al., Silver, Environmental Transport, Fate, Effects and Models
(Setac Press, 2003), pp.147-154.
7

J. R. Ellis and K. Jayachandran, Future Needs for Environmental Research on
Silver and Resources Available, Presented at 2006 Annual Conference of the
American Wood Preservers Association.
9 Agency for Toxic Substances and Disease Registry U.S. Public Health Service,
“Toxicological Profile for Silver” (December 1990), available at:
http://www.atsdr.cdc.gov/toxprofiles/tp146.pdf.
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the condition is thought to be only a “cosmetic” problem.
Most doctors and scientists believe that the discoloration
of the skin seen in argyria is the most serious health
effect of silver.10
Tests in animals show that silver compounds are likely to
be life threatening for humans only when large amounts
(that is, grams) are swallower (sic) and that skin contact
with silver compounds is very unlikely to be life
threatening.11
III.

Conclusion

Based on the well-understood nature of silver and the numerous studies
conducted on this element, the Silver Institute urges the NTP to take into
consideration this proven past information as it moves forward with consideration
of its toxicology review. Consideration of these prior studies and data is not simply
appropriate; it is demanded by principles of sound science. In conducting its review,
the NTP should also strive to ensure that the agency is not caught up in the
political agendas that would otherwise quash innovation of different forms and
applications for silver. The Silver Institute is committed to working with the NTP
(and all regulatory bodies) to better help understanding of the uses of silver and
their potential impacts to human health and the environment. We welcome any
further dialogue on this issue and are committed to sharing information available to
the Institute. On behalf of the Silver Institute and its many members, I thank you
for your time and consideration in this matter.
If you have any questions or comments regarding this issue, or if we can be of
any assistance, please do not hesitate to contact me at 202.835.0185.
Sincerely,
[Redacted]

Michael DiRienzo
Executive Director
The Silver Institute
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See Id. at 3.
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See Id. at 4.

