@ NO4AZ15R

Risks of nanotechnology in the food industry:
A review of current regulation
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Nanotechnology is a new emerging science and it has enormous opportunities for
innovation and development in the food and health food sectors. At the same time,
the technology has raised new challenges regarding ensuring consumer safety and
communicating the risks and benefits without risking the pace of the new
technological developments. The lack of risk research and management in place
for the vast range of applications of nanoparticles in the food and food health
sectors makes legislation challenging. The long-term effect of nanoparticle use
may be positive, but there may also be a negative impact on health. From the food
safety and health protection standpoints, the objective of this paper is to give a
preliminary discussion on the potential applications, risks, food safety and current
regulatory situation of nanotechnology in relation to foods and health protection.
It provides the industry, legislators and government with some points for attention,
rather than a roadmap.
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1. Introduction

Over the past few decades, a number of new science disciplines and technologies have been
revolutionized, such as biotechnology, information technology, cognitive sciences and,
recently, nanotechnology, which is a broad interdisciplinary area of research and development
that involves the manufacture, processing and application of materials at the nanoscale.
Nanotechnology is a form of molecular engineering and has been heralded as the new
technological revolution.! It is a scale of technology, not a type, and it has applications in every
economic sector. It represents the scaling-down of technology to a new scale generally agreed
to be between 1 and 100 nanometres (nm). Its applications are expected to bring a range of benefits
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to the food sector, including new tastes, textures and sensations, less use of fat, enhanced
absorption of nutrients, improved packaging, traceability, and security of food products.”

Studies show that nanoparticles can easily penetrate DNA and the cells of the lungs, skin
and digestive system, thereby causing harm to living organisms.® One example of a commonly
used but potentially harmful nanoparticle can be found in the beverage industry. Beverage
companies have been using plastic bottles made with nanocomposites that minimize the
leakage of carbon dioxide out of the bottle. This increases the shelf life of carbonated beverages
without using heavy glass bottles or more expensive aluminium cans.* Think of the number of
people who are thereby presumably unknowingly being exposed to untested nanocomposites!*
Nanotechnologies cover many aspects, such as disease treatment, food security, new materials
for pathogen detection, packaging materials and delivery systems. As with most new and
evolving technologies, potential benefits are emphasized, while little is known about the safety
of the application of nanotechnologies in the agrofood sector.’

There are many food substances or ingredients that have natural nanostructures and are
present at the micro- or nanometre size. Food proteins, which are globular particles between
tens and hundreds of nanometres in diameter, are true nanoparticles. In general,
physicochemical properties including particle size and size distribution, agglomeration state,
shape, crystal structure, chemical composition, surface area, surface chemistry, surface charge,
and porosity may all be important for understanding the toxic effects of nanomaterials.® This
emerging technology opens up a whole universe of new possibilities for the food industry, but
the entry of manufactured nanoparticles into the food chain may result in an accumulation of
toxic contaminants in foods and adversely affect human health.®

The main route of entry of micro- or nanosized particles into the gut is through consumption
of food and drink. A healthy digestive system allows absorption of substances such as nutrients
from the gut only after digestion of foodstuffs. The gut wall is thus designed to ensure the
passage of dietary nutrients but prevent larger or foreign materials from passing. The very small
size of nano food ingredients and additives may give them a greater ability to cross the gut wall.”
Nanoparticles of 50 and 70 nm can enter cells and lungs, respectively, while those of 30 nm can
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even pass through the blood and brain barrier.® They can translate from the respiratory system to
the blood circulatory system, distribute themselves throughout the body, and further be taken up
into the liver, spleen, bone marrow, heart, brain and other organs.®® A recent Institute of Food
Science & Technology (IFST) report has recommended that nanoparticles be treated as new,
potentially harmful materials, until testing proves their safety.”

2. Regulations for the safety of nanotechnology in food

There are many nanotechnology initiatives, commissions and centres that have been launched
by governments, academia and private organizations in the United States, Europe, Japan and
some other regions and countries around the globe to ensure rapid development and deployment
of nanotechnology, promote economic growth, maintain global competitiveness and improve
innovative capability.” Some countries have existing laws such as the Toxic Substances Control
Act (USA); Food, Drug, and Cosmetic Acts (the Philippines and the USA); and Occupational Safety
and Health Acts (USA, Malaysia, Kenya, India and doubtless others). Major environmental
laws may at least provide some legal basis for regulating nanotechnology. In the United States,
nanofoods and most food packaging are regulated by the United States Food and Drug
Administration (US FDA)' while the European Union (EU) regulations for food and food
packaging have recommended that for the introduction of new nanotechnology, specific safety
standards and testing procedures are required.’ In Australia, nano food additives and
ingredients are regulated by Food Standards Australia, and in New Zealand by the Food
Standards Code.'? In India, food safety regulations have been introduced but are not adequate
for monitoring the safety of nanoparticles."

In the United Kingdom (UK), the Health and Safety Executive (HSE) has participated in
the negotiation, agreement and enforcement of regulations for manufactured nanoparticles. It
has been suggested that regulations dealing with harmful chemicals, fire risk and explosion risk
of materials, such as the Approved Code of Practice (ACOP) under the Control of Substances
Hazardous to Health Regulations (COSHH), guidance on COSHH risk assessments, ACOP for
the Dangerous Substances and Explosive Atmosphere Regulations (DSEAR), and guidance on
precautions against the explosion risk of combustible dusts, might be applied for regulating the
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use of nanomaterials.® In Hong Kong, the Centre for Food Safety has referred to the World
Health Organization’s (WHO) requirement for risk assessment of nanoscale materials for
assessing nanoparticles before they can be used in food.! The US FDA regulates on a product
by product basis and many products are currently regulated.' With the recommendation of
WHO and the United Nations Food and Agriculture Organization (FAO), the Codex
Alimentarius has been updated regarding the use of nanotechnology in food and agriculture."

Existing laws are inadequate to assess risks posed by nano-based foods and packaging
because:

(1) toxicity risks remain very poorly understood;

(2) nanoparticles are not assessed as new chemicals, according to many regulations;

(3) current exposure and safety methods are not suitable for nanomaterials;

(4) many safety assessments use confidential industry studies.?
Uncertainty exists over the regulation of nano-based products and is linked in part due to a lack
of necessary safety data needed to inform regulatory bodies.!”” FAO and WHO are engaged in
organizing expert consultations for identifying the applications of nanotechnology to the food
sector in the future, as well as exploring areas for research and international guidance.

3. Conclusions

Presently, there are no proper regulations for using nanotechnology in the food and health food
sectors. Only a few government agencies or organizations from different countries have
established standards and regulations to define and regulate the use of nanotechnology in the
food sectors. The existing regulation of nanotechnology in several representative countries and
regions such as the United States, the United Kingdom, the European Union and China are
focused on monitoring the safety of nanoparticles. There are numerous food products,
forthcoming and already in the market, containing nanomaterials, hence it is essential to
construct a standardized policy framework for this emerging technology to protect society
across the globe, not least since the food trade is truly international.

Chow, S. Nanotechnology and food safety. Centre for Food Safety: Food Safety Focus, 54th
issue (2011). Retrieved from http://www.cfs.gov.hk/english/multimedia/multimedia_pub/
multimedia_pub_fsf 54 02.html
Weiss, J., Takhistov, P. & McClements, D.J. Functional materials in food nanotechnology. Journal of
Food Science 71 (2006) 107-116.
The Codex Alimentarius Commission, established by FAO and WHO in 1963, develops harmonized

international food standards, guidelines and codes of practice to protect the health of consumers and
ensure fair practices in the food trade (http://www.codexalimentarius.org).

Sandoval, B. Perspectives on FDA’s regulation of nanotechnology: Emerging challenges and
potential solutions. Comprehensive Reviews in Food Science and Food Safety 8 (2009) 375-393.

Nanotechnology Perceptions Vol. 11 (2015)



