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Nanotechnology and Cosmetics - 1

The first known use of the prefix “nano” by a scientist was back in 1911; the term “nanotechnology” was used for
the first time more than half a century ago by Norio Tanigushi.
In the absence of any real legal or regulatory framework co-ordinated at international level, nanotechnologies are
already often used in industry, with more than 1,300 products containing nanoparticles already available on the
global market, which is expected to be worth a trillion euro in 2015.
This shows the exponential rise of this new technology whose advantages and disadvantages still remain the
subject of much controversy on a technical and scientific level.
Nanosciences, nanotechnologies, nanomaterials, nanoparticles: terms which we hear a lot but whose actual
meaning remains obscure for most people, especially as their definitions are still not internationally harmonised.
At the risk of over-simplifying, and for the purposes of this very brief analysis, we will therefore define
nanosciences as fundamental and applied research focusing on matter at the atomic, molecular and
macromolecular levels; nanotechnologies as all activities involving the design, profiling, production and
application of structures, processes and systems of nanometric size and form; nanomaterials as all products with
one or more external dimension or an internal structure between 1 and 100 nm and
which are non-soluble and sufficiently bio-resistant to allow for potential
interaction with biological systems. They themselves are made up of
nanoparticles which, unlike naturally occurring particles, have
been produced for a specific purpose.
Unique responsible for the safety of products introduced
in the market, the cosmetic industry has to make sure
that the investments made to search for new
benefits go hand in hand with equal efforts to
evaluate the risk that could come as a result of
incorporating active nanomaterials and, in the
future, nanosystems into their products. We
must ensure that these new risks remain
under control in the short, medium and long
term, as much for consumers as for the
professionals called on to manipulate these
new generations of nanoparticles, and
beyond that for the environment itself.
The scope of this topic on nanotechnologies
is such that we will dedicate two issues of
Progress to it.

What potential benefits can we expect from nanotechnologies in cosmetics?
As a sector which is rapidly expanding and developing, nanotechnologies have been used in various products (medicines, food
packaging, sports and electronics equipment, car parts…).
Using new techniques to manipulate matter at an atomic or molecular level, they have been at the root of numerous innovations, opening
up new perspectives for the future of industry.
On a billionth of a metre scale, the properties of nanomaterials are different. The smaller they are, the closer you get to a frontier
characterised by new behaviours: opaque or insulating materials can become transparent or conductive respectively, or even change colour,
become soluble or spontaneously form regular structures.
In addition, the smaller they are, the bigger the surface area to volume ratio, the more important the surface properties end up becoming
in relation to the mass in question.
This mutation comes about when you reach dimensions inferior to 50nm, which largely explains the particular interest in nanoparticles with
dimensions inferior to 100nm.
For many years, manufacturers of cosmetic products have been incorporating so called nanometric elements in their formulae in order to
improve the product’s covering power, to make penetration easier and to improve comfort of use, but also to protect certain active
substances (vitamins), to assess the efficiency of protection (filters), to reduce the number of active ingredients (improvement in fluidity
and transparency) to better target the distribution of active ingredients…
Sun protection products, moisturisers, make-up products, shampoos, toothpastes, fragrances and more recently hair care products…all
cosmetics are now concerned.
Unarguably, nanomaterials are contributing to improve the efficiency of cosmetic products.

Are nanometric scale cosmetic ingredients safe?
The rapid spread and commercialisation of nanoparticles has given rise to great technical and economic aspirations, but also
questions about the emerging risks to health, safety and the environment, within the context of scientific knowledge still very lacunar.
From a scientific point of view, nanomaterials are questionable in terms of two types of risk: on the one side a cell or tissue reaction
specifically related to their size (for the same amount of product, the contact surface area is bigger), on the other side the risk of passing
through physiological barriers, such as the skin barrier or the pulmonary barrier when regarding products likely to be inhaled.
The few data available up to now suggest that nanoparticles cross these barriers when they are included in preparations which can be
inhaled or ingested, the skin barrier having long been thought as impassable or in the worst case passable at the level of its deepest layers.
A study carried out in Sardinia tackled the issue again. It showed that in fact the metallic nanoforms pass through the lipid barrier and can
reach deep within the stratum corneum, the capillary follicles, sometimes even the living epidermis, without however definitively concluding
whether or not it was possible for those particles to go deeper into the skin, or even entirely pass through it.
A more recent study confirmed this potential, more notably showing that nanoparticles of titanium dioxide contained in sun-cream were
able altering the blood-brain barrier itself.
It is therefore reasonable to believe that nanoforms are able, thanks to their size, to break through natural biological barriers, the digestive
barrier as well as the alveolar-capillary barrier, the blood-brain barrier, the placental barrier, the membrane, cellular, even nuclear barriers…
The controversy has intensified, with numerous studies reporting that they do not cross the skin barrier, whilst others lead us to suspect new
risks to humans, though without any of them providing a definitive answer.
This is why, within the framework of questions currently being asked about the safety of
nanomaterials used in cosmetics in terms of health, toxicology, and eco-toxicology, the industry, as
well as public Authorities, are increasing the number of scientific studies, in order to attempt to
specify the properties of solid nanomaterials and ascertain their safety for cosmetic use.
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