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1. Introduction

Nanotechnology is a promising technology which enables the development and application of
many different types of products. Nanomaterials are developed and used because they have
specific physico-chemical properties, such as improved electromagnetic properties, catalytic
properties, pharmacokinetic and targeting properties, strength, stiffness, stability, etc.
Although different terms and definitions are used in the scientific literature, in this report the
term nanomaterials is used to indicate engineered materials which contain structures with a
size of less than 100 nm in at least one dimension. These materials include free nanoparticles
as well as nanomaterials that are attached to or incorporated into the matrix of larger
structures. Naturally occurring and unintentionally produced nanomaterials are not included
in this definition.

Important areas of application for nanomaterials are electronics, pharmaceuticals and foods.
This report focuses on the use of nanomaterials in consumer products (non-food products
intended for the consumer). Although several consumer products containing nanomaterials
are already available on the Dutch market, there is still a lack of knowledge about the
potential health risks of nanomaterials. However, it can not be excluded that the specific
physico-chemical properties which make nanomaterials so interesting may also lead to
specific risks. For instance, smaller particles have a greater surface area per unit mass than
larger particles, which may render them more reactive. This may result in an increased
reactivity with biological systems which may lead to an increased toxicity. In addition, there
are indications that the small particle size may allow nanomaterials to travel more easily
through the body compared to large particles. It is generally assumed that the most important
health risks of nanomaterials are to be expected from free nanoparticles. For nanomaterials
that are attached to or integrated into larger materials or structures, like for example coatings,
the health risks are considered minimal, as long as the nanomaterials remain in the matrix or
bound to the surface of the larger material, and therefore are not available for exposure.

Within RIVM project V340120 (Health Risks of the application of nanotechnology in
consumer products) one of the additional knowledge questions of 2006 posed by the Food
and Consumer Product Safety Authority (VWA) was: “9.1.6a Start with an inventory of
possible exposure of consumers to products which are manufactured with nanotechnology or
which contain nanoparticles”.

There are no specific regulations concerning the authorization of products containing
nanomaterials. However from an inventory of consumer products containing nanomaterials in
the US, it is known that at least 475 consumer products which claim to have used
nanotechnology are available on the US market (Woodrow Wilson International Centre for
Scholars, 2007). To estimate the possible exposure of Dutch consumers you need to know
which type of products in which nanotechnology is used are or will become available on the
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Dutch market. For this purpose an inventory of consumer products containing nanomaterials
in the Netherlands is being made. The available products and the description of these
products may give an indication of the potential exposure of consumers to nanomaterials
from the use of nanotechnology in consumer products.



RIVM letter report 340120001/SIR advisory report 11124 page 5 of 15

2. Methods

For the inventory information was obtained from different sources. In Table 2.1 it is listed
which information was obtained from which data source.

Table 2.1: Information obtained from different data sources

Data source Information about
a Internet sites of Dutch manufacturers Manufacturers and distributors
Available products and their application
Products under development
b Woodrow Wilson International Centre Manufacturers
for Scholars database of consumer Available products and their application
products
c Nanoshop database Manufacturers
Available products and their application
c Information from manufacturers present | Manufacturers
at Nanosolutions in Koln Available products and their application
d Internet sites of foreign manufacturers Additional information to b and ¢
Products under development
e Contact with Dutch manufacturers Additional information to a

From the databases (b and c), only products from EU manufacturers or well known multi-
nationals were selected, since it was expected that products from these multinationals are also
available on the Dutch market. The available information on each product was put into an
excel file. A more specific description of each column in this file is given in Table 2.2.

Table 2.2: More specific description of the information obtained for each consumer

product
General information
Product nr. our numbering of the products
Name of product the name given by the manufacturer/distributor
Information about the manufacturers and distributors
Name of manufacturer the name of the manufacturer
Country of manufacturing the abbreviation of the country of the manufacturer
Country of distributors the abbreviations of the countries of the distributors
Order via internet possibility to order via internet (yes or no)

Information about the nanoparticles

Matrix nanoparticles fluid, solid, powder, coating, gas, etc.
Chemical composition gold, silver, TiO2, etc.
Reference

database (e.g. Woodrow Wilson International Centre for

Source Scholars, Nanoshop) or internet search

Website product the website of the product
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The different products were categorized into several product categories and subcategories,
similar to the categories used in the Woodrow Wilson International Centre for Scholars
database (see Table 4.1).
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3. Limitations

It was not possible to obtain a complete overview of all consumer products containing
nanomaterials that are available on the Dutch market, since:
a) there are products with the claim “nano” on the market that do not contain
nanomaterials and have not been produced with nanotechnology either
b) not all producers advertise their products as such and there is (at present) no legal
obligation to inform consumers or label products that contain nanomaterials
¢) the amount of available products containing nanomaterials is large and fast growing
d) it is difficult to find out in which countries or parts of the world the products are
available

Add a) an example of a false “nano” claim is the ‘Magic Nano’spray. This protective glass
and bathroom sealant that was recalled in late March 2006 in Germany after causing severe
breathing problems for some consumers, did not contain any nanoparticles (Small Times,
2006). Although no other examples of products with a false “nano claim” were encountered
yet, it cannot be excluded that this inventory includes such products, since it was not
confirmed if these products actually do contain nanomaterials.

Add b) in the UK, the Voluntary reporting scheme (VRS) for manufactured Nanomaterials
was launched on 22nd September 2006. An update on the scheme’s progress during its first 9
months, reported a total of 9 VRS submissions. The Advisory Committee for Hazardous
substances (ACHS) felt that the current low level of response to the scheme, and the variable
quality and relevance of data submitted was due, in part at least, to shortcomings in the
scheme guidance, particularly in defining how the data submitted will be used and what data
might be relevant. The Committee has recommended some changes to aid clarity in both the
data reporting form and VRS literature. These recommendations will be taken forward by
Defra (DEFRA, 2007).

Add c) as of May 2007, the Woodrow Wilson nanotechnology consumer products inventory
has grown by 124% (from 212 to 475 products) since it was released in March 2006
(Woodrow Wilson International Centre for Scholars, 2007).

Add d) although it is not always clear whether a product is available on the Dutch market, it
could be assumed that via Internet there is almost a world-wide availability of all kinds of
consumer products.

Therefore, the excel file listing the different consumer products probably does not contain all
the available products within each category and only includes consumer products which are
expected to contain nanomaterials based on the information from one of the databases or
internet sites. Since it was not confirmed if the products actually do contain nanomaterials,
some of these products may not contain nanomaterials.
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4. Results

In total 143 consumer products containing nanomaterials were identified. Most of these
products belong to the category “Home furnishing & household products”. The subcategories
“Cleaning products” and “Coatings” contained many consumer products. The number of
products within each product category and subcategory can be found in Table 4.1.
Surprisingly, only two products were identified within the subcategory “Sun cosmetics”.
Since the use of nano-scaled titanium dioxide and zinc oxide in sun cosmetics is one of the
first and well known applications of nanomaterials in consumer products, this subcategory
was expected to contain a relatively large amount of products. One of the reasons for this
discrepancy may be that many sun cosmetics containing nanomaterials are probably not
advertised as such (anymore). Another reason may be that there are not as many sun
cosmetics containing nanomaterials on the market anymore. Since, the most important reason
for the relatively small amount of products identified within the subcategory “Sun cosmetics”
is unknown, it is impossible to estimate the actual amount of nanomaterial-containing sun
cosmetics available. The classification of the products into the different categories was
difficult. Although many products may belong to more than one category, each product was
assigned to one product category to avoid counting one product twice.

Table 4.1: Number of products per product category* and per subcategory
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* Categories were modified from the database of the Woodrow Wilson International Centre for
Scholars

Information on the manufacturers and/or distributors of the products was not easily found for
many products. However, based on searches at various websites, it seems that most of the
products are manufactured outside the Netherlands, but have distributors within the
Netherlands and many other European countries. In addition, several products without a
Dutch manufacturer or distributor can be ordered via an internet sites. Therefore most of the
products (approximately 120) are expected to be available on the Dutch market.

Table 4.2: Number of products available on the Dutch market

Description Nr | %
Products from Dutch manufacturers 11 8
Products with Dutch distributors 114 | 80
Products without a Dutch manufacturer/distributor that can be ordered via internet 6 4
Products available on the Dutch market 120 | 84

From the description of the products on the websites or within the databases, it is not always
clear which nanomaterials are used and how they are incorporated into the products. Based
on the descriptions of the product, the way the nanomaterials were incorporated into the
product was inferred. Most of the products are liquids, sometimes contained within spray can
or in a bottle with a spray head. An overview of the different ways nanomaterials are
incorporated into the consumer products can be found in Table 4.3.
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Table 4.3: Matrix used in consumer products containing nanomaterials.

Only for a few products, information on the chemical composition of the nanomaterials was
obtained. An overview of the nanomaterials used within products from our inventory as well
as the Woodrow Wilson International Centre for Scholars database is given in Table 4.4.

Table 4.4: Chemical composition of nanomaterials in the consumer products

*  Woodrow Wilson International Centre for Scholars Analysis November 26, 2006, containing 356
products
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5. Conclusions

Within this project 143 consumer products which are a) expected to contain nanomaterials
and b) probably available at the Dutch market, were identified. However, it was not
confirmed if these products actually do contain nanomaterials. The list of identified products
probably does not contain all the available products, since there is no legal obligation to
inform consumers or label products that contain nanomaterials.

Most of the 143 identified consumer products containing nanomaterials belong to the
category “Home furnishing & household products”. The subcategories “Cleaning products”
and “Coatings” contained many consumer products. Most of the identified products
(approximately 120) are expected to be available on the Dutch market.

With respect to exposure, it is important to know if the nanomaterial is incorporated into
larger materials (which is the case for most solid applications) or if the material consists of
nanoparticles to be released in the air (as aerosols) or present in a liquid form (in an emulsion
or suspension). The potential exposure is expected to be much higher for this last two groups
of nanomaterials (nanoparticles). Therefore the potential exposure of consumers using
products containing liquids, creams, pastes and powders or available in spray application is
expected to be relatively high compared to solid products. However, if the nanomaterials are
not integrated into the matrix of larger materials, relatively high exposures may also be
possible during the use of solids, coatings or textiles. Inhalatory exposure is most likely to
occur with sprays and powders. Dermal exposure is most likely to occur with liquids, creams,
pastes, textiles and powders, especially skin care products. Oral exposure strongly depends
on the type of application, but is unlikely for most consumer products (except for products
like toothpastes). Since most consumer products (e.g. fluids, sprays and moisturised tissues)
contain liquids, the potential inhalatory and dermal exposure of consumers during the use of
most of the consumer products may be relatively high. It should be noted, however, that this
potential exposure only indicates external exposure, which does not take into account if the
nanomaterials are taken up by the body.

The available information on the nanomaterials used within products from our inventory as
well as the Woodrow Wilson International Centre for Scholars database indicates that silver,
carbon and silica are the most widely used nanomaterials within consumer products.
However, since information about the chemical composition of nanoparticles was only
obtained for a few products, no firm conclusion with respect to most widely used
nanomaterials in consumer products can be made.
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