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CHAPTER 1

Introduction
ROB VERAART

THE use of nanomaterials has been a hot topic for several decades.
However, nanomaterials are not new. They have existed as long as
the earth has existed but in the perception of many people, nanomateri-
als are regarded as new materials. Nanomaterials are not typical man-
made substances. They can be found in many non-man-made materials/
substances such as clay, smoke, etc. There has been an increasing inter-
est in using nanomaterials in a variety of products over the last decades,
but many people don’t know that some of the nanomaterials have been
in production for some time. Now, more and more nanomaterials are
being developed by the industry because nanomaterials have much dif-
ferent and beneficial characteristics compared with the non-nano ver-
sion of the same material. This means that existing products can be
improved by including new characteristics or by improving existing
characteristics.

The new developments in the production and use of nanomaterials
are the result of efforts by both the industry and universities. These new
developments are stimulated by various governmental and European
Union (EU)-based projects. The legislation on the use and safety of
nanomaterials is somewhat lagging on these developments. The legis-
lation on consumer products as well as nonconsumer products regards
nanomaterials only recently as a special class of materials. This book
discusses various aspects of the use of nanomaterials in food contact
materials. Further, this book focuses on the effects of the consumer who
is ultimately consuming the food that has been in contact with with
nanomaterials.



2 INTRODUCTION

A wide variety of aspects on the use of nanomaterials in food contact
materials is discussed. As a start, some examples of (potential) uses of
nanomaterials in food contact materials are discussed in Chapters 2—5.

Food contact materials are heavily regulated in most countries for
obvious reasons. The legislation is still in development regarding the
use of nanomaterials. Especially in Europe; there are many initiatives
by the EU as well as on the Member State level, as discussed in Chap-
ters 6 and 7. The current legal status in other parts of the world is dis-
cussed in Chapters 8-10.

A good definition of nanomaterial is crucial because definitions in
the legislations determine which materials are in the scope of the legis-
lation and which materials are outside of the scope. The problem, how-
ever, is that it is difficult to define nanomaterials. Despite the fact that
many efforts are being made to define which substances are regarded
as nanomaterials and which one not, many definitions exist in the in-
dustry and in various legislations. Nanoparticles exist in many differ-
ent forms and shapes: tube-shapes, irregular particles, spherical par-
ticles, plate-like particles, etc. In addition, the particles can consist of
many different molecules: only carbon, carbon with hydrogen and other
molecules, or completely inorganic. This makes it not easy to set a one
size fits all definition for nanomaterials. Therefore, nanomaterials are
often defined by particle size boundaries. However, the size only does
not determine whether a material has specific size-related properties.
In addition to this, size is not a well-defined parameter. For a perfect
solid sphere there are already differences in particle sizes depending on
which analytical technique is used. Some of the techniques will include
a small layer of solvent around the particle while others do not. For
particles that do not have a perfect sphere it is even more complicated.
Some techniques determine the size of the particle at a given moment,
other techniques determine an average size over time. This gives some
issues as definitions are used in the legislation to define which substanc-
es are to be regarded as nanomaterials (and as a result may be exposed
to additional requirements) or are regarded as “normal” substances.

As will be discussed in the book, the size is often the important factor
in the definition as used in various legislations. In addition, other char-
acterizations are important as well. These characteristics are important
in the risk assessment of nanoparticles. Therefore, these three param-
eters, (size determination, non-size characterization, and toxicology)
are extensively discussed in Chapters 11-13. Nanomaterials are often
presented as very small substances. This is true if you compare the size
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of a nanomaterial with objects you normally see. However, the typical
1 nm-100 nm range (which is often used) covers many larger
molecules. Here are some examples of sizes of molecules to put the 1
nm-100 nm in perspective. A molecule such as sucrose, which is not a
very big molecule, is just smaller: 0.9 nm. Proteins that are normally in
the 1 nm—100 nm range: an albumin protein molecule (with a molecular
weight of 65,600 Da) has a size of 15 nm long and a radius of 3.48 nm
(Perry, 1994) and a hemoglobin protein (with a molecular weight of
64,000 Da for the four subunits together) has a radius of 6.8 nm (Acha-
rya et al., 2005). Cell membranes are about 6.8 nm.

One important factor for food contact materials is that exposure to
nanomaterials by the consumer can only be achieved by oral intake.
However, before a nanoparticle (originating from the packaging) can
be eaten with the food, it has to migrate from the food contact mate-
rial to the food. The migration is discussed in Chapters 14 and 15. The
potential migration can be determined by either measurements using a
variety of analytical methods but also using calculations mathematic
modelling. Both methods are extensively discussed. Nanomaterials are
due to the large size virtually immobilized in the polymer, and migra-
tion of nanomaterials can be regarded as not significant. Combined with
the toxicological fact that no exposure means no risk, it can be con-
cluded that the risks of eating food that has been in contact with food
contact materials containing nanomaterials is minimal.

1.1. REFERENCES

Acharya, S.A., Friedman, J.M., Manjula, B.N., Intaglietta, M., Tsai, A.G., Winslow, R.M., et al.
2005. Enhanced molecular volume of conservatively pegylated Hb: (SP-PEGSK) 6-HbA is
non-hypertensive. Artificial cells, blood substitutes, and immobilization biotechnology. Albert
Einstein College of Medicine, Bronx, NY, US National Library of Medicine National Institutes
of Health 33 (3): pp. 239-55.

Perry, J.A. 1994. Pharmaceutical and Biomedical Applications of Liquid Chromatography, (Prod-
uct Specifications). Lough, et al. Ed. Progress in Pharmaceutical and Biomedical Analysis,
Kidlington, Oxford, Elsevier Science, Ltd., 1: p. 148.
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