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1.0 Introduction

The eld of nanotechnology is the subject of a lot of research
activity both in Australia and overseas. A de nition for
nanotechnology is still the subject of work and scienti ¢ debate.
The Organisation for Economic Cooperation and Development
(OECD) de nition is that nanotechnology is the manipulation of
matter at the atomic or molecular scale where the properties of
the nanomaterial differ signi cantly from those at the larger scale.
A nanometre is one bilionth of a metrel19-M)_ For materials to be
regarded as nanomaterials at least one dimension must be less
than 100nm.

A National Nanotechnology Strategy Taskforce was established
to inform the public debate on social, health and environmental
Issues and to provide an appropriate regulatory framework. The
national strategy includes consideration of potential safety issues
associated with nanomaterials.

2.0 Nanotechnology Applications

Various technologies are being collated together as
nanotechnology. Some major outcomes currently predicted
are in the area of engineering for new fuel sources, medical
diagnosis and information technology. Most of these do not
have any immediately apparent, direct food applications,
although some may have implications for transport, marketing
and packaging.

2.1 Packaging

Nanotechnology is also of interest to the packaging industry.
Nanocomposite particles have been incorporated into plastic
beer bottles to extend the shelf-life to six months by controlling
gas ows. Sensing chemical changes in food and alerting
consumers by colour changes in the packaging is also under
investigation under the title of intelligent packaging.

2.2 Liposomes

One nanotechnology application can be described as
entrapment of lipophilic or hydrophilic substances using
liposomes, which consist of polar molecules arranged into
spherical capsules.

2.3 Proteomics

Proteomics, the study of structure and function of proteins
can also been described as nanotechnology, but the current

applications appear to be mainly diagnostic or research oriented.

Proteins with speci ¢ functions may be identi ed and isolated by
research at the molecular scale, but the potential application of
the function in food will be on a bigger scale.

2.4 Buckminsterfullerines

Carbon reaction products from nucleation experiments are
termed Buckminsterfullerenes or Buckyballs after the engineer,
R. Buckminster Fuller, a pioneer in dome architecture.

Single, double and multiwalled carbon nanotubes are being
synthesised and studied because they have new electronic and
mechanical properties. These substances have great potential
as metal replacements due to their light weight, electrical
conductivity and strength.

2.5 Microelectronics

Advances in microelectronics is an area where nanotechnology
offers great potential. DNA grids have been constructed

and coated with molecular levels of metals to create minute
sheets. The development of molecular switches could lead

to replacement of microchips in computing. There is potential
for electronic identi cation of supermarket goods, which is
predicted to replace bar code readers and possibly the need for
checkout operators. The use of such information technology

In packaging or directly in foods also raises issues regarding
privacy if purchases are recorded electronically.

2.6 Food Applications

Some of the food-related technology involves encapsulation
with relatively inert materials such as silicon dioxide and titanium
dioxide. The existence of molecular forms of such materials
does not raise any new concerns, but their potential applications
in food could be a concern for health and environmental
reasons. Regulatory controls could be introduced via

speci cations if the use of smaller particles in foods developed
into a health concern.

3. Health Concerns

While no evidence of any adverse effects is currently available,
Food Standards Australia New Zealand (FSANZ) maintains

a watching brief on the use of nanotechnology by the food
industry. Safety questions may arise as we learn more about the
practical applications of nanotechnology in foods and these will
be considered on a case by case basis. Occupational health
and safety questions may arise as to how to assess the safety
of molecular particles in the human body and how to remove
them from particular body tissues, if they are shown to have
undesirable effects.

4. The Need for Regulation
Concerning Nanotechnology

Nanotechnology has not yet become a regulatory issue,

but there are sectors promoting the technology and others
requesting regulatory control and precaution. Some predict
huge growth, with the sales of products incorporating emerging
nanotechnologies reaching up to US$2.6 trillion in a decade.
Global investment in nanotechnology research reportedly
exceeds US$8 billion p.a.

5. Conclusion

The de nition of nanotechnology based on the size of particles
means that it covers a wide range of scienti ¢ disciplines, which
are claimed to converge at the molecular level. Most of the
applications will not involve food directly and some of the food
Issues will arise due to concerns about environmental effects
and the effect on traditional agriculture. Research into food is
primarily focussed on nutrition, encapsulation/delivery systems
and understanding nutrient/metabolite and biomolecular
interactions. Development will undoubtedly bring signi cant risks
and rewards, as well as raise social and ethical issue that must
be addressed in parallel with scienti ¢ advancement.
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