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Introduction

Silver is perhaps second only to gold in its
use since antiquity as a metal and mate-
rial for jewelry. Silver has, due to its antibi-
otic potential, a long history of medical and
hygienic uses. During the previous centu-
ry, the photochemical properties of silver
compounds led to an increase of the use
of silver and a peak of silver emission in-
to the environment that has since declined
considerably, due to the advent of digital
photography and the implementation of
stricter environmental legislation. 

In recent years, the use of silver as a bio-
cide in the form of micro-crystals or nano-
particles has grown substantially, as these
preparations are effective against many re-
sistant populations and ‘biofilms’ – aggre-
gates of microorganisms in aqueous solu-
tion – that grow on the surfaces of bodies
of water and inside water pipes. Consumer
products utilizing nanosilver to fight bac-
terial growth constitute the fastest-growing
category of nanoproducts1. According to
an inventory that relies on data supplied
by producers (the ‘Project on Emerging Na-
notechnologies’), nanosilver is being used
in over two hundred consumer products2

– including clothing, bedding material, cos-
metics and beauty soaps. It is being incor-
porated into plastic storage containers for
food, used in kitchen utensils, in paints and
in fabric softeners. “Colloidal solutions” –
solutions of elementary nanoparticulate sil-
ver or silver compounds – are being offered
as dietary supplements. Independent sci-
entific data concerning the numerous ad-
vertised health claims are lacking.

This dossier presents an overview of the ad-
vantages and drawbacks of nanosilver use,
possible consequences for human health
and the environment, and describes the on-
going debate concerning the regulation of
new products containing nanosilver.

Biocidal effects of silver

Silver compounds and particles of elemen-
tary silver can release silver ions (Ag+) –
through oxidation or other processes – that
are responsible for the toxicity towards bac-
teria, fungi and algae. Few studies have
investigated the interaction of silver nano-
particles with viruses3. Silver ions can at-
tach to the surface of cell membranes and
disturb their proper functions. They can
penetrate cells and cause damage by in-
teracting with sulphur- or phosphorus-con-
taining compounds (proteins). A study has
shown that the bactericidal effect on gram
negative bacteria is size-dependent and
most pronounced for particles of 1–10 nm
in diameter4. Silver nanoparticles that have
penetrated a cell can continue to release
silver ions that exhibit their own antibac-
terial effect. The smaller particles have a
higher antimicrobial activity per equivalent
mass unit than their larger particle coun-
terparts as a result of their higher surface
to volume ratio5.

Recent studies have reported a dose-de-
pendent effect against even bacteria that
had acquired resistance to antibiotics. A con-
centration of nanoparticles between 8 and
70 μg ml–1 was sufficient for the complete
inhibition of bacterial growth6. Silver par-
ticles and silver ions have been demonstrat-
ed to be useful and effective in bacterici-
dal applications in medical settings. How-
ever, the bactericidal mechanism is not
completely understood. 

Clinical studies have reported the existence
of silver-resistant variants of bacteria7. Ex-
perts have recommended abstaining from
regular and widespread use of bacterici-
dal agents in low doses8, 9 as this could en-
courage the emergence of resistant strains.
Silver ions should be used only in high dos-
es for well defined medical purposes.

Summary

Silver has a rich history of use in med-
icine and hygiene due to its broad-spec-
trum toxicity to bacteria, fungi and al-
gae. For a number of years, silver has
been used increasingly in its nano-par-
ticulate form. This form exhibits an el-
evated toxic potential compared to tra-
ditional silver compounds. Silver is not
considered a systemic toxin in humans
except at high doses. Products contain-
ing nanosilver are one of the most im-
portant classes of nanoproducts. Nano-
silver coatings on medical devices are
used in hospital settings. In addition,
items containing nanosilver are sold as
various consumer products. Here, the
widespread use of nanosilver to fight
bacterial growth has raised concerns, as
low levels of silver ions could encourage
the growth of silver-resistant bacteria. It
cannot be excluded that the beneficial
healthy microflora of the human skin
could be damaged following the use of
cosmetic products containing nanosilver
ingredients. If discharged with waste-
water, silver persists and accumulates to
elevated concentrations. Ecological dam-
age to aquatic environments, to the bac-
teria in waste water treatment plants
and to microbial communities of the soil
should not be overlooked. 
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Medical use

Silver – in the form of silver nitrate (AgNO3)
– has been used since the 18th century for
the disinfection of wounds. Until recently, a
weak solution of silver nitrate was applied
to the eyes to prevent or cure infections. The
discovery of penicillin and sulphonamide
drugs have, after the end of the Second
World War, replaced silver as an antibiotic
in most areas. An antibacterial combination
product containing silver (Silver sulfadiazine)
is still being used as a topical burn cream
on second- and third-degree burns and for
wound dressings after skin transplants10. The
efficacy of silver in the management of
chronic wounds has not been confirmed.
Due to its antimicrobial activity, silver may
have a positive effect on the wound bed, but
it seems to be less useful in the treatment of
infected wounds. Some adverse effects of sil-
ver products, such as damage to human cells
and delayed wound healing, have also been
described11.

For a number of years, coatings of silver ox-
ide or silver alloy have been used on med-
ical devices – such as catheters, implants and
heart valves12. Reports of postoperative com-
plications following the use of silver coated
prosthetic heart valves led to a recall in the
year 2000. Contradictory findings concern-
ing the risks of these types of heart valves
have been reported; the contribution of the
antimicrobial silver coating to the reported
risks is being investigated13.

Other uses of nanosilver

The “Project on Emerging Nanotechnolo-
gies” at the Woodrow Wilson Center (USA)
collects data of nanotechnology-based con-
sumer products that are currently on the mar-
ket2. This inventory is using information sup-
plied by the producer (‘manufactured-iden-
tified’). Among the more than 800 entries
are over 200 products containing nanosil-
ver. The information given by the producers
about the character and the amount of sil-
ver particles is incomplete and not always
trustworthy; in same cases ‘nano’ may have
been used solely as an advertising claim.

Dietary supplements

Water-based solutions of silver nano parti-
cles – under the name of “colloidal silver”
– are claimed to have effects against germs,
pathogens and diseases if used internally 
(a ‘colloid’ consists of the dispersion medi-

um and the small dispersed particles with a
diameter between approximately a few nm
and 10 μm). Some of these preparations of
“colloidal silver” contain silver salts in the
place of elementary silver. According to the
manufacturers, only products containing me-
tallic silver particles bring beneficial health
effects14. Substantial scientific evidence sup-
porting the use of these products for disease
treatment does not exist, and their safety is
not generally recognized.

Cosmetics and 
personal care products

According to the claims of the producers,
some brands of cosmetics contain bacteri-
cidal nano- or micro- particles of silver in
order to protect the skin of people suffering
from neurodermitic skin and itching. The
German firm ‘Bio-Gate AG’ has developed
a patented process that allows the use of an-
timicrobial silver in cosmetics15. Advertise-
ments for creams, body lotions, toothpaste,
toothbrushes and combs mention the advan-
tages of using silver nanoparticles in those
products.

Water treatment

Silver is – similarly to copper – a substance
that can control microorganisms in water
treatment works. Silver has been used for a
number of years as biocidal agent in filter
systems and as algicide to control algae in
swimming pools16. The US Environmental
Protection Agency (EPA) approved the use of
silver for this purpose in 199317. However,
due to the toxicity of silver to fish and the
aquatic environment, the discharge of efflu-
ents containing silver is subject to restrictions.
Products containing silver have been applied
in water pipes to eliminate the dangerous
biofilms of bacteria that can cause Legion-
naires’ disease (Legionella pneumophilia). In
Japan, silver zeolite has been used as a bac-
tericidal agent since 1983. Products contain-
ing silver salts are available to campers and
hikers wishing to treat potable water and to
remove bacteria. Ceramic or charcoal wa-
ter filters are being offered with nanosilver
incorporated in their outer layers, thus in-
hibiting bacterial growth on the filter.

Textiles

The bactericidal properties of silver particles
can be used to fight bacterial growth that
causes unpleasant smells – and therefore
many textiles incorporating nanosilver ingre-
dients are available for purchase. Until re-

cently, the production of textiles containing
silver required considerable amounts of
this metal, but the availability of nanosilver
allows for a significant reduction. Products
include Nano-Silver®-socks, undergarments,
sportswear, bedding material and shoe lin-
ers. A study presented in 2008 on different
brands of socks containing nanosilver found
different levels of silver, ranging from 0.02 mg
up to 30 mg silver per sock. Some of these
socks released almost 100 % of the silver
particles after only four consecutive wash-
ings. Both silver particles and silver ions could
be detected in the wash water18.

Kitchen utensils 
and household appliances

The biocidal effect of nanosilver is already
being used in numerous appliances (accord-
ing to the claims of the manufacturers), such
as on the inner surfaces of refrigerators, in
air purifiers, vacuum cleaners, hair cutters
and trimmers. Silver nanoparticles have
been incorporated into the plastic of food
containers. Since 2005, a washing machine
equipped with a ‘Silver Nano Health System’
has been available, containing a mechanism
that produces bactericidal silver ions that are
added during the wash. After objections con-
cerning the increased burden of silver into
the environment were raised by the Swedish
environmental agency and the association
of water treatment works, this product was
removed temporarily from the Swedish mar-
ket.

Paints, lacquers 
and sprays for surfaces

Hospital acquired (nosocomial) infections
caused by multi-resistant organisms have in-
creased significantly. In the United States
alone, more than 1.7 Million patients are af-
fected each year, leading to about 100,000
deaths19. Antimicrobial paint containing
nanosilver particles could replace currently
used organic biocides. In hospitals as well
as in schools, offices, and in public trans-
portation these new antimicrobial paints are
already being used.

Other uses

According to the manufacturers, nanosilver
is a component of a multitude of products,
such as fabric softener, drinking bottles, ba-
by pacifiers, comforters, computer keyboards,
condoms, female hygiene products, and for-
tifying agents for plants.
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Health effects

The World Health Organization (WHO) con-
siders silver to be a toxic substance20, al-
though it only exhibits toxicity in humans and
other mammals at very high doses. The US
Environmental Protection Agency (EPA) de-
clared silver to be a pesticide in 1954 and
recommends the observation of limits for sil-
ver exposure: a maximal concentration of
0.10 mg in one liter of drinking water and
of 0.01 mg per m3 of air at the working
place should not be exceeded. A ‘reference
dose’ of not more than 0.005 mg silver per
kilogram of body weight per day was rec-
ommended. The US Agency for Toxic Sub-
stances and Disease Registry (ATSDR) pre-
sented a general toxic profile for silver in
199021, where results of silver exposure on
brain activity and lung function gained from
animal studies are described. While these
limits are valid for silver, they do not, how-
ever, consider the specific properties of sil-
ver nanoparticles. 

An observed detrimental effect of consider-
able doses of silver in humans is the perma-
nent bluish-grey discoloration of skin and
nails (argyria) and of the eyes, mucous mem-
branes and internal organs (argyrosis)22. Sil-
ver is thereby deposited in tissues of the basal
membranes of the skin, is no longer bio-
available, and does not damage the cells.
It is not known whether silver nanoparticles
are taken up by human tissue in the same
manner. Argyria and argyrosis are cosmetic
changes, and no resulting long-term health
effects are known. It has been reported that
workers who were exposed to silver and sil-
ver compounds in their workplaces for long
periods of time showed changes of their
blood cells and degenerative processes in
the liver and kidneys23. An in vitro study of
rat liver cell cultures found changes in form
and size of cells as well as the induction of
oxidative stress resulting from concentrations
between 5 and 50 μg/ml of silver nanopar-
ticles24,. Another study25 reported that silver
nanoparticles are capable of penetrating –
in vitro – human cells. This experiment was
performed using a diffusion cell in which a
membrane consisting of intact human skin
separated two chambers. The silver nano-
particles in one chamber could permeate this
membrane. The location of silver nanopar-
ticles was verified by TEM (transmission elec-
tron microscopy). Some particles could be
detected in deeper skin layers.

The effects of continuous exposure to nano-
silver – through nanosilver-treated fabrics
(underwear, socks, bedding, etc.) on the ben-
eficial layer of skin bacteria on healthy hu-

man skin have not been investigated. An on-
going clinical study compares the effects of
a type of silver nanoparticle hand gel ver-
sus a common antibacterial hand gel26.

Effects of silver and
nanosilver on the
environment

Around the middle of the previous century,
the concentration of silver in rivers was about
300 mg/l. These emissions into the environ-
ment resulted from mining activities and from
enterprises using silver as a photochemical
agent. With the passage and implementa-
tion of environmental legislation such as the
Clean Water Act in the USA in 1972, and
the declining use of silver in photography
due to the advent of digital photography, the
concentration of silver in aquatic systems has
declined in the developed world. Environ-
mental studies during these years have de-
monstrated that many aquatic organisms
were only able to survive in natural waters
after the silver concentration decreased27.

When silver ions (Ag+) are present, silver is
second only to mercury (Hg) as the most tox-
ic metal for all aquatic organisms. The UN
International Program on Chemical Safety28

points out that silver ions exhibit consider-
able toxicity for microorganisms (1–5 μg/l)
and delay the development of young trout
in concentrations as low as 0.17 μg/l. A re-
cent study16 summarizes the available da-
ta on the eco-toxic effects of silver. Crabs and
fish suffer at low concentrations ([EC50] >
1 μg Ag/l). In algae, shellfish and oysters,
the silver concentration in water can be en-
hanced – by bio-accumulation – by more
than 104.

A study on the impact of silver nanoparti-
cles found increases in mortality and hatch-
ing delay for zebrafish embryos. The later
embryonic growth stages were found to be
more resistant to treatment by silver nano-
particles29. Among the effects observed were
oedema and degeneration of body parts.
TEM (transmission electron microscopy) im-
ages showed the presence of silver nanopar-
ticles in the cells and brain of the embryos.
Comparable effects were not observed fol-
lowing exposure to Ag+ ions released from
a silver nitrate (AgNO3) solution.

Silver may exert greater toxicity to aquatic
organisms (such as zooplankton) if accumu-
lated following dietary uptake. The reproduc-
tive success of small copepods diminished

considerably (by 50 %) when their food – al-
gae – had been exposed to silver in a con-
centration of 50–100 ng/l silver in the wa-
ter. Dissolved silver accumulated in the al-
gae, resulting in 20–40 mg/g dry weight30.
The reason for the importance of the expo-
sure pathways for the toxicity of aquatic con-
taminants and the higher toxicity of silver
nanoparticles following ingestion is not com-
pletely understood.

The effects of low levels of nanosilver par-
ticles have been researched through the ob-
servation of the photosynthesis of green al-
gae (Chlamydomonas reinhardtii). It was
found that the toxicity of nanosilver particles
is dependent upon their concentration and
is more pronounced than that of silver
salts31, 32. The authors assume that the in-
teraction of silver nanoparticles with the al-
gae results in a more pronounced response
of the Ag+ ion.

The environmental risks from silver can be
lessened by the tendency of silver to form
tightly bound complexes that are often of very
low bioavailability and toxicity. In particular,
complexes with sulfides reduce bioavailabil-
ity under certain circumstances. It is not yet
clear whether the toxicity of nanosilver is af-
fected in the same way. It should be noted
that some forms of silver nanoparticles are
engineered to remain dispersed in water,
and the bio-persistence of these particles in
aquatic systems is not known33. Despite sev-
eral studies, the relation between dose and
effect remains unknown. In order to be able
to determine the level of contamination that
will result in toxicity, the development of re-
alistic tests remains an urgent task33.

Nanosilver and 
silver in waste streams

A study presented by Swiss researchers34 es-
timates that in 2010 about 15 % of the to-
tal burden of silver in the river Rhine could
originate from nanosilver products. The re-
searchers stressed that the majority of the
nanosilver – more than 90 % – contained in
the waste water would be retained in the
waste treatment plants, as the silver ions
would form complexes with chloride and sul-
phide. The nanosilver particles contained in
the sludge could reach agricultural soils if
the sewage sludge was used as fertilizer. Sil-
ver nanoparticles may affect the microorgan-
isms that are employed for organic and nu-
trient removal in the wastewater treatment.
A study showed that a concentration of 0.5–
1.0 mg/l of silver nanoparticles (Ø 14 nm)
prevented the growth of bacteria (Escherichia
coli)35. In order to safeguard the perform-
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ance of wastewater treatment plants, reliable
information concerning the amount and the
sources of silver contaminants is needed.

A study of the German VDI Technologiezen-
trum36 described the total exposition of the
environment caused by biocidal nanosilver
products. If compared to the level of silver
during the 1980s (due to the use of silver
for photographic purposes) the current lev-
el can be considered small, but reliable da-
ta on the use of nanosilver products are lack-
ing. In the report37 presented by the ‘Nano-
Kommission’ working for the German gov-
ernment, the sensitivity of aquatic organisms
to nanosilver is mentioned. As increasing
amounts of nanosilver are being used in con-
sumer products, it can be assumed that the
detrimental effects on the environment will
increase as well. Sufficient data for a reli-
able risk assessment are not yet available.
It has been estimated that in 2007 in Ger-
many about 8.000 kg/year were used for
biocidal applications, with about 1,100 kg
of that amount being nanosilver. The Nano-
Kommission assumes that the dangers for
rivers and treatment plants are still small.
There are indications pointing to risks for
sediments and soils if sewage sludge is
spread as fertilizer on agricultural soils16. 

A model describing the fate of nanosilver in
the environment has been published recent-
ly. Based on the life cycle of products con-
taining nanosilver, first results on contami-
nations in air, soil and water are given, lead-
ing the authors to their conclusion that en-
vironmental risks of nanosilver should not
be expected38.

The origin of the silver contained in the mu-
nicipal wastewater of Vienna has been the
subject of a study39 presented in the year
2000. Almost half of the total contamina-
tion was due to photographic laboratories,
mainly from the processing of x-ray film. Ad-
ditional sources are galvanic factories and
the photo shops of printers. However, for
more than a third of the silver dispersed a
source could not be identified, and it was
found that the permitted levels for the dis-
charge of effluents had not been monitored.
In Vienna, the amount of silver contained in
the sewage sludge is more than 900 kg per
year (in 2000). After incineration, the re-
maining ash contains about 50 mg silver/kg
ash, the maximum level that is permitted39.

Effects of nanosilver 
on soil microbial communities

The microbes living in soil consume organ-
ic material and are important to the deni-
trification process. Silver, however, inhibits
microbial growth. A recent study of isolat-
ed bacteria found that the smallest silver par-
ticles (9 nm) were more toxic than those with
a diameter of 60 nm40. The level of activi-
ty for the conversion of nitrates to nitrogen
gas is affected at as low a level as 100 mg
silver per kilogram of soil, and this effect was
still present 90 days later41. If sewage sludge
containing silver is spread on soil, the or-
ganic components are broken down, and the
previously strongly bound silver may become
available again. Therefore, the bio-accumu-
lation and enhancement of toxic effects of
silver cannot be ruled out16.

Regulation of nanosilver

Nanoparticulate silver is neither in the Unit-
ed States nor in other countries generally re-
stricted or subject to mandatory reporting.
If used in medical products, the use of na-
nosilver is governed by rather strict rules de-
manding the approval and the demonstra-
tion of their safety and efficacy. However,
nanosilver as a component of items of cloth-
ing, personal care products, as fortifying
agents for plants, or as dietary supplements
can be used without the requirement of reg-
istration or a pre-market demonstration of
its safety.

The European regulation REACH42 pro-
vides an over-arching legislation applicable
to the manufacture, placing on the market,
and use of chemical substances. Nanoma-
terials are covered by the definition of a
chemical ‘substance’ in REACH, even though
there is no explicit reference to nanomate-
rials. REACH stipulates that industrial users
and importers of substances need to ensure
that the chemicals it manufactures and puts
on the market do not adversely affect hu-
man health or the environment. REACH is
based on the precautionary principle. When
a chemical substance is introduced in nano-
form, an update of the registration dossier
is required. A communication from the Eu-
ropean Commission concludes that current
legislation may have to be modified in light
of new information and mentions the need
for a rapid improvement of the scientific
knowledge basis to support regulatory work43.

Silver has been included on the U.S. Envi-
ronmental Protection Agency (USEPA) prior-
ity pollutant list since 1977. Silver is one of

136 chemical substances whose discharge
into lakes and streams is subject to special
restrictions44. The European Union does not
list silver on its list of substances of very high
eco-toxicity. In high concentrations and un-
der special conditions, the toxicity of silver
may be enhanced; it can be bio-persistent
and can bioaccumulate in aquatic organ-
isms. Currently, only limited information is
available about the effects and final desti-
nation of silver nanoparticles in the environ-
ment.

In the European Union, the regulation of pro-
ducts containing nanosilver does not cover
all products – a legal loophole exists for so-
called ‘plant tonics’ used as fertilizer. In Ger-
many, a nanosilver spray is freely available
on the market, which has even been includ-
ed on the list of plant tonics issued by the
German Environmental Agency (UBA). The
advertisement claims for this product men-
tion its possible ‘off-label’ use for the treat-
ment of psoriasis, fungal skin infections, and
as a bactericide, but does not present data
backing up the efficiency of this product. In
their public report, the experts of the Ger-
man ‘Nano-Kommission’ criticized the avail-
ability of this product even before proofs con-
cerning the safety with respect to human
health and the environment had been pre-
sented37.

In the United States, silver is regarded as a
pesticide. Silver, as well as other insecticides
and rodenticides, must first be registered be-
fore it can be distributed or sold. Products
that advertise their bactericidal properties
without being registered with the EPA are in
violation of the FIFRA – Federal Insecticide
Fungicide and Rodenticide Act. Therefore,
the EPA watches only those products that are
being advertised as bactericidal. If the com-
panies refrain from mentioning the bacte-
ricidal properties of those products that have
not been registered,they can continue to of-
fer and distribute them44.

The US Food and Drug Administration (FDA)
issued in 1996 a warning that no drug prod-
ucts containing colloidal silver ingredients for
internal or external use are recognized as
safe or effective. A final FDA ruling in 1999
pointed out the lack of reliable data concern-
ing the safety and efficiency of these prod-
ucts for the treatment or prevention of any
disease45. 

The European Food Safety Authority (EFSA)
published a scientific statement concerning
the safety of silver hydrosol in food supple-
ments. As the toxicological data provided by
the producer dealt only with ionic silver, the
experts concluded that they were not suffi-
cient to establish the safety of silver hydrosol.
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Data on the toxicity profiles of silver in nano-
form are not available, and they cannot be
inferred from data on their equivalent non-
nanoforms. Therefore, the scientists declared
their inability to assess the safety of this prod-
uct46.

A number of nanosilver products have been
withdrawn from the market on a voluntary
basis. The washing machines containing a
mechanism that added silver ions during the
wash cycle were temporarily made unavail-
able in Sweden, and the Swedish associa-
tion of pharmacies (“Apoteket AB”) decided
in 2006 to discontinue the sale of silver-coat-
ed wound dressings47.

In spring of 2008, a coalition of consumer
and environmental NGOs (Greenpeace,
Consumers Union, Friends of the Earth, 
ICTA) submitted a legal petition to the EPA
concerning the health and environmental
risks of nanosilver products. It requested that
EPA classify nanoscale silver as a new pes-
ticidal substance that differs from silver and
silver compounds currently being used. This
new classification would require nanosilver
products to undergo pre-market approval,
and the producers could be asked to sub-
mit nano-specific testing data. The petition
also demanded that EPA assesses the poten-
tial health and environmental risks of nano-
silver48.

Products containing nanosilver have not
been subject to approval or regulation, and
there are no international agreements cov-
ering this area. For the expert group of the
UK Royal Commission on Environmental Pol-
lution, the greatest concerns at present re-
late to nanosilver and carbon nanotubes49.
They strongly recommend a more directed
and co-ordinated research effort, an amend-
ment of the REACH regulations to facilitate
their effective application to nanomaterials,
and the implementation of an early warn-
ing system.
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Conclusions

In the hospital setting, nanosilver is used
to manage wounds and reduce infection.
Silver promises to be an effective antimi-
crobial agent against many different bac-
teria, including those that have acquired
immunity against other antibiotics. The cur-
rent widespread use of nanosilver-based
products in many areas as a powerful an-
timicrobial has led to concerns. The ben-
efits of these applications are often unclear,
and it is not possible to reliably rule out
potential health risks to humans and the
environment.

In clinical studies, bacterial resistance to
silver has been observed. The emergence
of this resistance can be minimized if the
level of silver ions released from the prod-
uct is high and the bactericidal activity rap-
id. An inappropriate and indiscriminate
use of antimicrobial silver products in low
doses could, however, contribute to the in-
creased occurrence of resistant bacteria.
In order to preserve their important role
in infection control, biocides should be used
appropriately and prudently.

Knowledge about the toxicity and fate of
silver nanoparticles in the environment is
still very limited. They may behave differ-
ently than regular silver particles, depend-
ing on their surface structure. Studies in-
dicate a higher toxicity for silver nanopar-
ticles than silver ions or silver compounds.
They also act as a reservoir of silver ions
and may release Ag+ continuously. The per-
sistence of this nanomaterial and its po-
tential for bioaccumulation is poorly under-
stood. A body of work will be necessary
for definitive conclusions regarding the risks
that nanosilver poses for natural ecosys-
tems.

The governmental agencies in charge of
health and environmental issues are con-
fronted with the formidable challenge of
regulating the numerous, widely available
consumer products containing nanosilver.
Our knowledge with respect to the poten-
tial health risks of these products is still
fragmentary. As more and more products
enter the market, adequate resources for
research, correlation between research
and decision making, and monitoring sys-
tems for the detection of threats are more
necessary than ever in order to reap the
potential benefits while limiting the unnec-
essary risks of nanotechnology.

www.nanotechproject.org/inventories/silver/
www.biogate.de
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Ergänzung zu Dossier Nr. 010, Stand: November 2010 
Ende 2009 veröffentlichte das deutsche Bundesinstitut für Risikobewertung (BfR) eine 
Empfehlung, „auf die Verwendung von nanoskaligem Silber oder nanoskaligen Silberverbindungen 
in Lebensmitteln und Produkten des täglichen Bedarfs zu verzichten, bis die Datenlage eine 
abschließende gesundheitliche Risikobewertung zulässt und die gesundheitliche Unbedenklichkeit 
von Produkten sichergestellt werden kann“1. Der Präsident des BfR unterstützte diesen Hinweis in 
einer Presseinformation vom Juni 2010, in welcher er hervorhob, dass Nanosilber nicht in 
Lebensmittel, Textilien oder Kosmetika gehöre2. 

                                                 
1 Bundesinstitut für Risikobewertung- Stellungnahme Nr. 024/2010 des BfR, 28. 12.2010 : 'BfR rät von 
Nanosilber in Lebensmitteln und Produkten des täglichen Bedarfs ab', 
www.bfr.bund.de/cm/216/bfr_raet_von_nanosilber_in_lebensmitteln_und_produkten_des_taeglichen_bedarf
s_ab.pdf. 
2 Bundesinstitut für Risikobewertung- BfR, Presse Aussendung 08/2010, 10.06.2010 : 'Nanosilber gehört 
nicht in Lebensmittel, Textilien und Kosmetika', www.bfr.bund.de/cd/50963. 

Addendum for Dossier No. 010, Version: November 2010 
At the end of 2009, the German Federal Institute for Risk Assessment (BfR – 
Bundesinstitut für Risikobewertung) recommended "to avoid the use of nanoscaled silver 
or nanoscaled silver compounds in foods and everyday products … until such time that the 
data are comprehensive enough to allow a conclusive risk assessment which would 
ensure that products are safe for consumer health."1 The President of the Institute 
endorsed this position in a press release in June 2010 stressing that nanosilver has no 
place in food, textiles or cosmetics.2 
                                                 
1 Bundesinstitut für Risikobewertung (BfR), Opinion Nr. 024/2010, 28.12.2010, 
www.bfr.bund.de/cm/230/bfr_recommends_that_nano_silver_is_not_used_in_foods_and_everyday_product
s.pdf.  
2 Bundesinstitut für Risikobewertung (BfR), Press Release No. 08/2010, 10.06.2010, 
www.bfr.bund.de/cd/50960. 

 


