Scientific Committee on Emerging and Newly Identified Health Risks (SCENIHR)
Request for a scientific opinion on

Nanosilver: safety, health and environmental effectsand role in antimicrobial resistance

1. Background

Silver (Ag) nanomaterials (“nanosilver”) are widely used today for their antibacterial activity.
In medical care nanosilver has been used, for example, as an antibacterial agent in wound
dressings (Wijnhoven et al. 2009) such as bandages to protect patients with severe burning
against infections. It has also been used in catheters to prevent the formation of infectious
biofilms (Rai et al. 2009, Silver 2006). It can be expected that, with prices of medical
applications of nanosilver decreasing, their use will increase. Nanosilver has also been used in
consumer products such as sports textiles, other textiles, washing powder and deodorants,
where nanosilver should reduce undesired odours.

Recent review papers suggest that nanosilver may not be hazardous to humans and may result
in low internal exposure (Nowack et al 2011, Ahamed et al 2010, Johnston et al 2009,
Christensen et al 2010). However, data are insufficient to carry out a full risk assessment
(Wijnhoven et al. 2009).

In addition, indirect adverse effects on human health may occur via an increasing resistance of
micro-organisms against silver, including nanosilver and silver based compounds. This may
limit the usefulness of nanosilver in medical devices and other medical applications
(Landsdown et al 2007, McDonnell 1999, Khan et al 2011). Furthermore silver can be present
in different forms (metallic — nanosized or not — and salts), and it is not clear how these
different forms of silver influence its antimicrobial properties, a possible increase of
antimicrobial resistance (AMR) and the healing process of e.g. burn wounds (Gravante et al
2009). Recent reviews and publications proposed to use a combination of nanosilver with
usual antibiotics for the treatment of specific infectious diseases caused by resistant bacteria
(Abeylath SC 2008, Pissuwan D 2010, Bolla JM 2011).

2. Termsof reference

The SCENIHR is asked to assess whether the use of nanosilver, in particular in medical care
and in consumer products could result in additional risks compared to more traditional uses of
silver. Furthermore, the SCENIHR is asked to assess whether the use of nanosilver to control
bacterial growth could result in resistance of micro-organisms.

Specifically, the SCENIHR is asked to address the following questions:

1. What may be the implications of the widespread use of nanosilver for human health
and the environment? Please consider direct as well as indirect effects occurring via
the distribution into the environment (e.g. from use in appliances, discarding dental
material, washing out from textiles, etc.). Does this change the existing assessments
for silver in general?
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Could the widespread use of nanosilver, in particular in medical care and in consumer
products, increase the risk of selecting Ag resistant micro-organisms? Could the
widespread use of nanosilver create cross-resistance in micro-organisms?

To what extent may the widespread use of nanosilver and the possible increase of
resistant micro-organisms reduce the nanosilver's efficacy?

Are there any other safety, health and environmental effects of nanosilver?

In the assessment, the SCENIHR is asked to consider the following:

Please consider the entire life-cycle of products containing nanosilver (manufacture,
use, waste, etc).

To this end, the SCENIHR shall document the mechanisms by which micro-organisms
could develop resistance to silver, and detail the circumstances that favour resistance.

While the focus of the mandate should be on nanosilver, please consider and
distinguish as appropriate between the different forms of silver (e.g. salts — metallic —
ion, wires, nanosized or not, etc) and identify the forms which exert the effects
described in the questions above.

3. Deadline

Early 2013
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