Nanotechnology and Food: The what, the why and the wherefore!
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It is predicted that the market in Food Nanotechnology will be 2.4 billion US dollars by 2010.

The Australian Government has put $320 million into nanotechnology since 1998. 

There are 4 areas where nanotechnology will be used in food:
· Food packaging

· Food quality analysis and monitoring

· Food processing

· Food additives

The regulations and safety data on nanoparticles are lacking. The ways to find and analyse the risks of nanotechnology have not yet been developed. There is concern about some nanoparticles being similar to asbestos. 
The overall sense of this conference was that this is a technology in search of a market. Many of the applications of nanotechnology can be solved by simple changes in behaviour i.e. instead of nanodots in food packaging to see if food has gone off – read the use by dates, look and smell the food. 

The comments made in the discussion showed that the public expect nanotechnology to do exciting useful things i.e. create clean drinking water for the third world. However the technologies that actually get commercialised are nanotech tennis racquets or cutlery with nanosilver anti-bacterial coatings.

Gyorgy Scrinis raised the most interesting questions about how this technology increases corporate control and removes public discussion and agency. 

Profit is privatised while costs are socialised. There is always the danger with this technology that the damages created may be too great for ecosystems and our health to bear. 
The rationale for this technology seems to be it will make a lot of money and that it is powering ahead with the backing of governments and business. Considering the visible failures of these bodies to deal with what they supposedly do understand, economics and finance, should we let them loose on the intricate, delicate, mysterious nano-sized world?
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Organiser and sponsors

The conference was organised by the International Life Sciences Institute (ILSI). It was established in 1978 and is a “non-profit, worldwide scientific research foundation seeking to improve the well-being of the general public through the pursuit of sound and balanced science”. (1) It is based in Washington, D.C.

Membership is “global, including most major food, pharmaceutical and chemical companies” (2) There are no membership for individuals. It is affiliated with the World Health Organisation (WHO). It has special consultative status with the Food and Agriculture Organisation (FAO). ILSI brings together “scientists from academia, government, industry, and the public sector” (1).

The conference was sponsored by:

· The Nutrition Society of Australia (Inc)
· Department of Innovation, Industry, Science and Research

· Food Technology Association of Australia

· International Life Sciences Institute

Speakers:
Nanotechnology – a brief introduction 

Dr Takuya Tsuzuki – Deakin University

What is a nanoparticle?
A nanometre is one billionth of a metre. A particle with one dimension of 200 nanometres or less is a nanoparticle. (Others suggest 100 nm or 300 nm should be the defining size. A strand of DNA is 2.5 nm wide, a protein molecule is 5nm, a red blood cell 7,000 nm and a human hair is 80,000 nanometres thick (3))
Dr Tsuzuki gave examples of nanoparticles in nature i.e. bones are nanocomposite and fertilisation happens at the nano level.
Industrial processes have created nanoparticles i.e. Roman glass and tyres manufactured in the 1920’s. However only in the last 20 years have we developed “the knowledge, techniques and instruments for imaging, measuring, manipulation and fabricating nano-scale objects” (4)  
The Friends of the Earth nanotech report states that humans have been historically exposed to only a small number of natural nanoparticles. Since the industrial revolution we have been exposed to more nanoparticles created as a by-product of industrial processes. The exposure of vulnerable people to nanoparticles in urban air pollution is associated with increase illness and death. (3)
Nanoparticles can be carbon nanotubes, carbon fullerenes (buckyballs) and quantum dots among other things. They can be used in industries such as drugs, photovoltaic panels, antibacterial coatings for knives and surgical tools. (4) 
There are 4 areas where nanotechnology will be used in food:

· Food packaging

· Food quality analysis and monitoring

· Food processing

· Food additives
There are questions over the health and safety of nanotechnology. (5) The safety regulations on nanotech are lacking, the study on the toxicity has just begun and the techniques to find and analyse nanomaterials for risk are still underdevelopment (4).
Surface engineered silica for water and wine based processing.

Professor Peter Majewski, University of South Australia
Professor Peter Majewski explained how nanotechnology could create a nanosurface on silica that could remove contaminants from water and remove the cloudiness from wine. 

Questions were asked about the costs and whether there were other processes that would perform the same function.

Nanotechnology – nutrient based delivery systems

Dr Tim Wooster, FSA
Dr Tim Wooster discussed how nutrients delivered in nanoparticles could be more easily taken up by the body. This is because they are extremely small and can penetrate cells more easily. 
He also discussed how prolonging digestion would increase the amount of time people felt full. A micro emulsion would extend the digestion of food from 1-1.5 hours to 2-2.5 hours. He believed this would help in reducing the obesity crisis.

Would obesity be better tackled in a social or cultural way? What would happen to people with impaired digestion if these nanoparticles were in food? Why not just ensure that food is grown and cooked in a way to ensure the maximum flavour and health benefits? Why not develop a local, seasonally based cuisine and ensure we have the time to eat together?
Nanotechnology applications for delivery of bio active compounds in functional foods

Professor Harjinder Singh, Massey University

Professor Harjinder Singh explained that proteins, polysaccharides, oil bodies and crystalline structures in starch are naturally occurring nanoparticles.

He described how new nanoparticles could be self assembled and delivered to cells. He outlined the questions needing to be answered including:

· would these particles bio-accumulate and become toxic?
· how would they be absorbed, digested and metabolised? 

· how would they be labelled, tested and regulated?
Nanotechnology and Food: Food Standards Australia New Zealand view:

Dr Paul Brent, FSANZ

Dr Paul Brent said that FSANZ has received no application for nanotechnology in food yet. However fridge liners, breadboards and vitamin supplements may have nanoscale particles in them.

FSANZ does not think there is a need for a new food standard to cover nanoparticles. Instead regulation of them would be covered by the existing standards on food additives and processing aids. They would not be regarded as a novel food.
FSANZ will liaise with the nanotechnology industry.
FSANZ has recently increased staff to cover issues such as consumer attitudes to shopping and patterns of purchasing. An economic resources section will look at cost benefit analysis.
NanoSafety Issues
Associate professor Paul Wright, Nanosafe/RMIT

http://www.rmit.edu.au/NANOSAFE 
Paul Wright outlined the concerns with nanoparticles including:

· carbon nanotubes with “asbestos like” aggregates. http://www.nature.com/nnano/journal/v3/n7/abs/nnano.2008.111.html 
· absorption and translocation i.e across cell fibres and along nerves

· potential biological effects

· allergy and auto immune response

· persistence in the body 

The challenges are:
· detection

· dosimetry

· exposure assessments and monitoring in the workplace

He was asked about the advisability of introducing these particles into our lives when so little is known. He responded that since the nanotechnology industry is advancing at such a fast pace it makes sense to concentrate on safety testing the particles that are clearly more dangerous i.e. ones with similarities to asbestos.

Nanotechnology and agri-food systems: critical perspectives on the ecological, health and socio-economic implications of the nano-corporate agri-food paradigm
Dr Gyorgy Scrinis, RMIT

Dr Gyrogy Scrinis highlighted the difference between traditional organic agriculture and industrial food systems.

Traditional food systems deal with the whole organism and produce wholefoods. Industrial agriculture has looked at agriculture as a series of levels, each of which can be manipulated i.e chemical, cellular, genetic and nano-atomic level. The food it produces is similarly seen as refined, processed, reconstituted, recombined and engineered.
Biotechnology, nanotechnology and synbio (synthetic biology where new organisms are created from scratch) are all part of the same industrial way of looking at agriculture.

There is nano formulation of existing pesticides. This may increase the toxicity of the pesticides and create health hazards to people and the environment.

These new technologies extend and concentrate corporate control over food and remove democratic decision making and access. 
What the public think about nanotechnology and what we think the public think about nanotechnology

Dr Craig Cormick Australian Office of Nanotechnology

Dr Craig Cormick outlined how arguments on the risks and benefits of technologies tend to make people cling to their existing attitudes. However when arguments are presented by a person the audience feels aligned with then the message is less important than the person giving the message.
He then demonstrated that business and government are not particularly trusted by the public. Scientists have the highest rate of trust and NGO’s often have some degree of trust.

When asked if trusted scientist Sir Gus Nossal was chosen as chair of the panel examining the lifting of the ban on GM canola for these reasons it was not denied. 

The managing of the public perception of risk was seen as important. The actual investigation of the risks that the technologies raise was not discussed.
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