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Subject: Nanoparticles in cosmetics

Background and reason

In November 2006 the Stakeholder Dialogue on Cosmetics addressed the topic
"Nanoparticles — opportunities and risks arising from their use in cosmetics". To this
end, representatives of public authorities, industry, consumer associations, ministries,
environmental associations, the sciences and other stakeholders came together for
an exchange of views.

The participants in the dialogue all agreed that there was a need to develop a
communication concept for consumers on the subject of nanoparticles in cosmetics.
To this end, a project group was set up that also comprises representatives of public
authorities, industry, consumer associations, the sciences and other stakeholders.

The communication concept is to focus on the substances currently used as
nanoparticles by the cosmetics industry. This demarcation aims to highlight the area
of responsibility of the cosmetics industry as well as to protect and provide
consumers with clear information.

As the basis for the communication concept, the project group began by discussing
the opportunities and risks arising from the use of nanoparticles in sunscreens and
other cosmetics with sun protection. IKW has summarised the results of these
comprehensive discussions as follows.



The summary contains statements on:

— Definitions and areas of use of nanoparticles in cosmetics;

— the use of nanopatrticles in sunscreens and skin care creams with UV
protection;

— the advantages of nanopatrticles in sunscreens;

— the labelling of nanoparticles;

— the safety of titanium dioxide and zinc oxide when applied to healthy and
damaged skin;

— how to behave in the sun (excursus) and

— future areas of use of nanoparticles in cosmetics.
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Nanoparticles in sunscreens and other cosmetics with sun
protection

Definitions and areas of use of nanoparticles

Statutory requirements governing cosmetics

The term cosmetic encompasses all products intended for personal care. Externally,
they are used to clean, perfume, change the appearance of, protect or maintain the
good condition of skin, hair and teeth. Cosmetics include a variety of different
products which are used daily by millions of consumers, for instance shampoo,
shower gel, body lotion, toothpaste and sunscreens and skin care creams with UV
protection.

The legislator stipulates that cosmetics must be safe for consumers. This is the
responsibility of manufacturers who must prove the safety of their products in a
comprehensive assessment. The safety assessment of a product must be carried out
by experts. Besides various other aspects, consideration must also be given to the
special properties resulting from the size of the substances and particles used.

Use of nanoparticles in sunscreens and skin care creams with UV protection

In cosmetics nanoparticles are mainly used in sunscreens and creams with UV
protection. They act as UV filters which absorb or reflect UV light thereby protecting
the skin. Nanoparticles have a diameter of less than 100 nanometres (1 nanometre
(nm) = 1 millionth of a millimetre). The size of the nanoparticles used as UV filters is
approximately 40 nm. By way of comparison, the diameter of a hair is approximately
1000 times larger. Smaller-sized nanoparticles are not used because they are less
efficient.

Like dyes and preservatives UV filters are subject to authorisation, i.e. only those
substances may be used which have been classified as safe for such use in
cosmetics by a European or national expert panel. This also applies to the pigments
titanium dioxide and zinc oxide. These two UV filters are solely used as
nanoparticles in sunscreens.

Liposomes are also used in cosmetics. They are droplet-shaped structures consisting
of one or more phospholipid bilayers which are similar in structure to biological cell
membranes. Their job is to deliver specific active substances, including UV filters,
encapsulated inside them or in their lipid membrane more readily into the skin.



On account of their size liposomes can also be deemed to be nanoparticles. (Some
manufacturers, therefore, also use the term "nanosomes"). In contrast to UV filter
pigments which consist of chemically stable solid particles, liposomes are
comparatively loosely bound structures made up of physiological materials which
normally already break down into their components in the outermost layer of the skin
thereby releasing the transported active substance. This is a major difference to
nanoparticles made of titanium dioxide and zinc oxide.

Advantages of nanoparticles

Titanium dioxide and zinc oxide have been used for many years as UV filters as they
reflect UV light particularly well. However, the sizes used initially in the micrometer
range (1 micrometer = 1 millionth of a metre) led to thick pastes which were not
popular with consumers. By reducing patrticle size titanium dioxide and zinc dioxide
became transparent to the human eye which meant that the formation of the
undesirable white film on the skin could now be avoided.

Furthermore, because of their smaller size the protective action of the two UV filters
against UV rays could be improved. For most of these products it was the use of
nanopigments which opened the door to achieving the desired high sun protection
factors.

Labelling of nanoparticles

Zinc oxide and titanium dioxide are authorised in accordance with the Cosmetics
Ordinance as white dyes and as UV filters for sunscreens and skin care creams with
UV protection. When used as dyes the pigments are labelled in accordance with the
ingredient declaration using a Cl (Colour Index) number (zinc oxide = Cl 77947,
titanium dioxide = CI 77891). When the two substances are used in the nanoscale
range as UV filters, then the designations titanium dioxide and zinc oxide are used.
Sunscreens and day creams with UV protection, bearing these designations,
therefore contain nanoparticles with an approximate size of 40 nm.

Safety of titanium dioxide and zinc oxide
— Application to healthy skin
The use of titanium dioxide and zinc oxide in the nanoparticle range has been

examined in various studies. They showed that neither titanium dioxide nor zinc oxide
pass through healthy skin when they are used in the nanoscale range in sunscreens.



The nanoparticles were too big to penetrate the horny layer of the skin. The
Cosmetics Committee within the Federal Institute for Risk Assessment (BfR),
therefore, came to the conclusion that the studies did not point to any health risks for
consumers. The Australian authorities came to similar conclusions in their
assessments.

— Application to damaged skin

In the case of damaged or diseased skin, e.g. from sunburn, injuries, allergies and
neurodermatitis etc., there are currently no indications either that individual
nanoparticles can reach the body by penetrating the skin or mucous membranes.
(For preventive measures see excursus on the sun). Both damaged skin —
irrespective of the degree of damage — and mucous membranes have a natural
barrier that prevents substance penetration.

Although no concrete studies have been conducted so far on the probability of
nanoparticles penetrating the body, the safety of zinc and titanium compounds can
be derived from their use in other areas. For instance we know that conventional zinc
oxide actually promotes wound healing. Titanium and titanium dioxide have been
successfully established as implant materials for a long time now. In this context
small amounts become bioavailable — in the case of titanium implants from abrasion
as nanopatrticles, too. So far there have been no reports of harmful reactions in either
of these cases.

By way of summary it can be said that at the present time there is no known danger
from nanoparticles in sunscreens. There is, in fact, a far higher risk of varying
degrees of damage to the skin down to skin cancer if people expose themselves to
the sun's rays without protection.

Excursus: How to behave in the sun

It has long been proven that the wrong way of behaving in the sun can damage the
skin. Besides sunburn and a weakening of the immune system, which can already
occur within a few hours, there may be long-term damage which only manifests after
years. This includes skin ageing and the worst form of damage to the skin: skin
cancer.

By using sun protection people can enjoy the sun in a carefree manner. However,
two important aspects must be borne in mind: firstly using the right amount of
sunscreen and secondly the time spent in the sun which depends on the sunscreen
factor.



The most important rules on how to behave in the sun are:

Care should be taken, particularly in the case of children, to use the right sunscreen
as more than half of the total dose of the sun’s rays is absorbed in the first 20 years
of life.

Infants and toddlers should not be exposed at all to direct sunlight during the first 12
months of their lives.

Children should always wear clothing that protects them from the sun's rays. In the
case of children over the age of one, any areas of the skin exposed to the sun should
be protected with a sunscreen with an SPF of at least 30.

Shade and protective clothing are the best protection for adults too. The mid-day sun
should be avoided.

The selection of the sunscreen is done on the basis of skin type. The closer to the
equator or the higher the altitude, the higher the sun protection factor should be. It's
also important to reapply cream regularly as swimming, sweating, rubbing and drying
the skin leads to a reduction in sun protection.

Skin damaged by wounds, sunburn or allergies etc. should not be exposed to the
sun.

Future use of nanoparticles in cosmetics

Technological progress may lead in the future to the use of other ingredients besides
the already established microfine UV filter pigments, which correspond to the
definition of a nanoparticle. They include for instance toothpaste containing
nanoscale calcium phosphate (apatite) that produces a thin coating similar to natural
tooth material which can be used to protect sensitive teeth.

The fundamental principle, however, applies that the safety of all cosmetics
irrespective of whether they contain ingredients which comply with the nanoparticle
definition or not must be assessed and proven in each individual concrete case. If
nanoparticles are used, then the safety of the nanoparticles should be explicitly
proven during the safety assessment.



Further information about nanoparticles can be obtained directly from the
manufacturers. The addresses of the cosmetics manufacturers are given on the
product packaging or can be accessed on the Internet at: www.european-
cosmetics.info.
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