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1 Summary 
This report scopes recent and predicted developments in nanotechnology as it is and could be 
applied to the agri-food chain. Like the history of computer technologies, most developments at 
present appear to be related to down-sizing current scales already accepted by the food 
industry (e.g. emulsion particle size). Development and uptake have been rapid and are 
predicted to continue to be so. A large unknown is consumer reaction to the use of 
nanotechnology in and around foods,. However, regulatory organisations in regions like Europe, 
North America, Australia and New Zealand appear to be more aware of, and have responded 
to, the emergence of nanotechnology and its applications compared with biotechnology. 

Some research is now starting to emerge in New Zealand around food technologies at the 
nano-scale. This research, and the global nature of our food industry (multi-national companies 
selling foods in New Zealand) means that there is a clear need for research programmes like 
`Sustainable Decision Making for Future Food Technologies’ to establish dialogue with all 
stakeholders to raise awareness and define applications of nanotechnology in the agri-food 
chain that are likely to be acceptable. 

2 Introduction 
The adoption of new technologies is a complex and intriguing science of its own and it has real 
implications for scientists, and those who fund research, when planning future programmes. For 
example, when pasteurisation was first developed in the late 19th century, it was considered 
highly suspect and objections raised were similar to arguments made more recently about food 
irradiation and genetic engineering (Prakash 2001). Despite over 100 years of “progress”, 
issues around new food technologies probably remain similar. Simply put, people don’t like their 
food “being messed with”. Moral and ethical viewpoints, religious beliefs, cultural traditions and 
fear of the unknown are just some of reasons behind acceptance, or not, of new technologies 
(Larsen 2009). 

In 2007, while considering the future directions of Crop & Food Research (CFR) food research 
programmes, we recognised that new technologies like intragenics, nutrigenomics and 
nanotechnology had potential to improve the production and processing of foods and food 
ingredients, but wondered what consumers might think of them. Also, for businesses looking to 
the future it is important that they have insights into what will shape future directions. It is useful 
for the food industry to know what aspects of emerging technologies are acceptable and where 
these technologies fit within the context of the Government’s strategic and regulatory 
environment.    

To make informed decisions on future food technologies we need to anticipate future issues 
through engagement with stakeholders. To do this CFR joined forces with Karen Cronin and 
Gerald Midgley (Environmental Science & Research (ESR)), nationally recognised as leaders in 
the development of leading-edge ‘science and society dialogue’ methods in social science 
(Cronin 2008). Together we developed a programme ‘Sustainable Decision Making for Future 
Foods’ that has been funded by the Foundation for Research, Science & Technology. This 
FRST contract (CO2X0801) is now with Plant & Food Research (ESR is a major sub-contractor) 
following the merger of CFR and HortResearch in 2008. 

It is our goal that the `Sustainable Decision Making for Future Foods’ programme will help 
encourage public engagement in dialogue about new food technologies. This engagement 
should help to identify issues, options and risk acceptance profiles that can be used for future 
decision making. The dialogue is important as a robust discussion of issues and what divides 
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people can potentially lead to a constructive evolution of science and achievement of an 
acceptable common ground.  

The ‘Sustainable Decision Making for Future Foods’ programme is designed to find out what 
interested parties consider to be the issues, options and risks and to evaluate them so that 
strategy and future food research programmes and technology uptake can be guided by the 
findings from social science research such as this. 

The aim of these technology scoping reports is map key trends in future food technologies, 
including biotechnologies (e.g. intragenics), nutrigenomics and nanotechnology (and other 
emerging food technologies) to generate a future horizon picture of possible and preferred 
applications through upstream engagement. The reports are to provide a `snap shot’ of 
technology trends on a 5–10-year horizon and will be integrated with a University of 
Wageningen report on international perspectives. They will also expand on the Future Watch 
scanning reports published by MoRST’s Navigator Network (Internet 1). 

3 Nanotechnology and food  
2.1 Definition 

Nanoscience is a relatively young area of endeavour where there is a growing understanding of 
the behaviour of materials on a very small scale. Most scientists push the boundaries of what 
constitutes nanotechnology, but a generally quoted `definition’ is that it involves the application 
of science at scales of less than 100 nanometers (1 nanometer is a millionth of a millimetre). 

At the nano scale, the physical and chemical behaviours of materials can change considerably 
compared with how we perceive these behaviours at larger scales. An example of this is the 
colour of solid-state particles. Often suspensions of solids in a liquid are white or opaque. 
However, when particles of the same solid are reduced to the nanoscale, the particles may 
appear blue, green or red, depending on their size (e.g. Internet 2). 

The outcome of the US National Nanotechnology Initiative group, which includes 
representatives from the US Food and Drug Administration, was a definition that 
nanotechnology involved “research and technology development at the atomic, molecular or 
macromolecular levels, in the length scale of approximately 1–100 nm” (Chau et al. 2007). 

In the EU, a proposed regulatory definition reads: "nanomaterial means an intentionally 
manufactured material with one or more external dimensions or an internal structure, of order of 
100 nm or less" (EU 2009). 

Because of the uncertainties of behaviours of particulates at these scales (particulate behaviour 
does not respect man-made definitions) Friends of the Earth (2008) has called for 
nanotechnology to be defined on a scale of up to 300 nm. 

3.1 Megatrends and economics 

 A 2004 report by Helmut Kaiser Consultancy estimated that the `nanofood’ market would reach 
a value of US$20.4B by 2010, whereas Cientifica estimated US$5.8B by 2012 (Chaudhry et al 
2008). That is, estimates vary widely and it is difficult to tell whether or not different estimates 
include the same sub-sectors. To give some idea of growth, the Kaiser estimates were that for 
the food packaging sub-sector, sales of nanofood products would climb from US$150M in 2002 
to US$860M in 2004. Cientifica estimated a $2.9B nanofood packaging sub-sector by 2012, 
double the value of the food ingredients sub-sector. 
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Whatever the trends are, it is clear that some of the world’s biggest food companies have an 
interest and Chaudhry et al. (2008) quote a Cientifica estimate of 400 companies applying 
nanotechnologies to food. Friends of the Earth (FoE 2008) has tabulated many of the existing 
applications, products and companies involved, and quote estimates by the Kaiser Consulting 
Group that up to 600 nanofoods and up to 500 packaging applications are already in use 
globally. As of the publication of their report in 2008, Friends of the Earth had compiled its own 
list of at least 104 products. 
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4 Research and applications 
With respect to applications, it is important to distinguish between `on-farm’, `in-food’ and 
`around-food’ as they raise different scenarios with respect to potential consumer acceptance 
and also regulatory considerations (Larsen 2009). Examples of emerging `on-farm’ applications 
include nano-formulated agro-chemicals wherein the nano-scale greatly enhances uptake and 
effectiveness.  `In-food’ applications might be to stabilise emulsions, clarify emulsions, target 
and enhance ingredient and nutrient delivery, control food structure for sensory appeal, 
understand and improve food enzyme actions, rupture cell walls to release oils or other active 
ingredients and inhibit crystallisation (Larsen 2006). Examples of `around-food’ applications 
might be sensor systems in packaging to monitor nutrient and microbiological status, control of 
moisture and gas permeation in packaging, active surfaces (e.g. antimicrobial) in packaging, 
water purification, air purification, deodorisation and to block UV light from spoiling food or 
degrading food packaging. 

Chaudhry et al. (2008) document searches of patent databases that reveal more than 450 
entries with respect to direct and indirect applications of nanotechnology for food contact 
materials and food. However, of these, only 79 were relevant to direct applications – the 
remainder were for indirect analytical, health supplement and therapeutic applications. 

Potential areas of application of nanotechnology on-farm and in and around food are shown in 
Figure 1. 

 

 
Figure 1. Potential applications of nanotechnology in the food chain. 
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4.1 On-farm 

Primary examples of emerging `on-farm’ applications of nanotechnology include `nano-
genetics’, nano-formulation of agro-chemical particulates and on-farm monitoring and 
surveillance using nano-sensors. 

1. Nano-genetics: Also known as `nano-biotechnology’, this involves using nano-
particulate vectors to carry DNA into cells (FoE 2008). This technology has been used for about 
20 years now, using tungsten particles, but at the micro-particulate level. Gold particles are 
used more now because smaller carrier-particles for the DNA can be attained (Conner 2009). 
The metal particles are not carried over into plant tissues derived from this method (Conner 
2009).  

Researchers in the US have been developing techniques for injecting DNA directly into plant 
cell nuclei using carbon nanofibres (Internet 3). FoE appears to have misinterpreted the 
information on this website, saying in its report that “cellular injection with carbon nanofibres 
containing foreign DNA has been used to genetically alter golden rice” (FoE 2008). However, 
what the website actually refers to is that golden rice is an example of a genetically modified 
organism. 

2. Nano-formulated agrochemicals: A primary aim appears to be a reduction in particle 
size of existing agro-chemical emulsions (e.g. pesticides and herbicides) to make them more 
easily applied as water-based sprays and to make the sprays more effective (FoE 2008). FoE 
suggests that Syngenta’s Primo MAXX plant growth regulator is one such example. Additionally, 
encapsulants that break open and release their active ingredients under specific conditions (e.g. 
sunlight or alkaline pH in insect guts) may also be targets for research.  

3. Nano-sensors: Such sensors might be deployed across a farm to monitor soil 
properties such as temperature, pH, nutrient levels and moisture content. However, application 
of these types of nano-sensor surveillance still seems to be some way off (FoE 2008). 
Advantages might be savings through targeted nutrient application, e.g. if the soil in some areas 
of a paddock doesn’t need nitrogen. Currently, the whole paddock would receive a treatment of 
nitrogen fertiliser. 

4.2 In-food (including beverages). 

Friends of the Earth (FoE 2008) has compiled a listing of more than 104 nanotech food products 
on sale worldwide. As discussed above, the Helmut Kaiser Consultancy estimates 600 
products. The FoE report expresses concern that some of the nanomaterials may pose new 
risks to human health and the environment, and it calls for a moratorium on the introduction of 
new products until potential health risks have been investigated. FoE also claims that the 
products they have identified thus far could be “just the tip of the iceberg” because many 
companies will be keeping quiet about their commercial use of the technology. The FoE report 
identifies Unilever, Kraft, Cadbury Schweppes, Danone, McCain Foods, Mars, Pepsico, and 
Glaxo Smithkline as companies carrying out nano research (e.g. Unilever and Nestle 
researching nano-emulsion based ice cream with lower fat content). 

Nano-structured food ingredients and foods are of intense interest because of their potential to 
improve food texture, taste/flavour and visual properties, and improve the bioavailability of 
nutrients in foods and beverages. The following are a number of examples of how this potential 
might be achieved. 
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a) Nano-emulsions and micelles: Nano-scale emulsions and micelles are probably the most 
advanced application of nanotechnology in foods and beverages. Advantages of taking 
emulsion technologies to the nano-scale include the potential to use water-immiscible fat 
soluble vitamins and other additives to make clear, fortified and flavoured drinks. Examples 
include:  

 
- BASF’s synthetic `nanoformulated’ lycopene (LycoVit® – the nanoparticles are ~300 nm) 

for addition to soft drinks and other foods (Chaudhry et al. 2008; Internet 4). BASF also 
lists nanoformulated Co-Enzyme Q10, Vitamins A, E, D and K (the fat-soluble vitamins) 
and polyunsaturated fatty acids (PUFAs) and claim that some of these 
nanoformulations have been on the market for more than 30 years. Reasons for 
nanoformulation include better (2x) bioavailability, colour, and stability. They also state 
that there are few nanoformulations for water-soluble vitamins, mainly for taste masking 
and stabilisation against oxidation. 

 
- Aquanova® produce a range of nano-scale encapsulated active ingredients based on 

micelle technology (Internet 2) and marketed as Novasol. On their website they claim:  

“The product micelle is stable with respect to pH and temperature and has a diameter of 
approximately 30 nm. Here, where microemulsions and liposomes prove to be 
problematical and unsuitable, the product micelle represents the optimum solution in the 
fields of foodstuffs (functional food), cosmetics, pharmaceuticals and biotechnology 
(nutritional solutions for cell and bacterial cultures). The 100% water soluble micelle can 
be integrated directly and independently of recipe characteristics into final products in 
the quoted fields. The product micelle is proving to be an optimum carrier system of 
hydrophobic substances for a higher and faster intestinal and dermal resorption and 
penetration of active ingredients” (Internet 5). 

Applications include citric and benzoic acids, vitamins, soy isoflavones, lutein, etc. 
(Chaudhry et al. 2008). It is clear they see that their product has advantages over 
emulsion-type systems. 

-  Cow’s milk is an example of a familiar, natural beverage containing nano-scale micelles 
(~80–100 nm: Dalgleish 2009) and these micelles have been studied as potential 
carrier vehicles for nutriceuticals (Semo et al. 2006).   

- Other nano-scale products based on similar principles, but using different carriers are 
discussed by Chaudhry et al. (2008). A commercial product being used to fortify 
beverages is SunActive Fe – particle size ~ 300 nm (FoE 2008). 

 

b) Nano-encapsulation using `inert’ inorganic food-grade additives: This is related to the 
above discussion of nano-emulsions and micelles in that they are a means of delivering 
encapsulated additives, ingredients and nutrients. However, nano-encapsulation can also 
be achieved using `inert’ food-grade materials such as silicon and titanium dioxides and 
magnesium oxide (US Patent 5741505). These nanoparticulate materials have raised 
safety concerns around whether or not substances like these, that are safe at the macro-
scale, are safe at the nano-scale (FoE 2008). There is genuine scientific toxicological 
evidence to back these causes for concern, based on the uptake of nanoscale particulates 
and subsequent damage to cells.  
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c) Nano-encapsulation for interactive foods and beverages: A potential example stems 
from the possibility that encapsulation materials can be designed to disintegrate at 
particular microwave frequencies. This could lead to the possibility that a clear, colourless 
and flavourless beverage could be formulated such that the consumer would customise the 
flavour (or colour or nutrient) they want using a microwave (Chaudhry et al. 2008 – 
Cientifica 2006 reference). However, this goal seems flawed given that current domestic 
microwaves operate at a fixed frequency (Morgenstern 2009). 

 
A variation of this application would be to mask the bitter flavour of phytochemicals, 
thereby making a food or beverage more palatable in fortified products formulated with 
enhanced levels of these compounds. The phytochemical could then be released in the 
stomach for absorption into the body. 

 
d) Inorganic nanoparticulates: Nanosilver is sold as a health supplement `beverage’ 

(colloidal silver) and it has not yet been added to food, but is already being marketed in a 
large number of food contact materials (FoE 2008). However, a recent potential example of 
nano-particulate silver use in `food’ is a patent application based on the anti-bacterial 
properties of nano-silver in wheat flour (WPI 2006). 

 
Nanoscale semiconducting silicon has also been proposed as a food additive for nutritional 
purposes – orthosilicic acid, the biodegradation product in the gut, could be beneficial for 
bone health (Canham 2007). 
 
Micro-scale titanium dioxide and zinc oxide have long been regarded as safe for use, and 
have been used in foods as whiteners and brighteners. However, with the advent of their 
use as nano-particulates in cosmetics (e.g. sunscreens), there are concerns that their 
nano-particulates could eventually be used as food additives (FoE 2008). In Australia and 
New Zealand, current regulations would require safety assessment on the basis that the 
particle size has been changed (Anon). 
 

e) Self-assembled protein nanotubes: Dutch researchers have been investigating options 
to harness the self-assembling properties of milk proteins as potential food structuring and 
ingredient encapsulation vehicles (Graveland-Bikker & de Kruif 2006; Graveland-Bikker et 
al. 2006). Similar work, using dairy and other proteins, is now taking place in New Zealand 
in the Riddet Institute (Loveday et al. 2009; Riddet Institute 2008). The food structuring 
applications arise from observations that these types of protein structures are found in 
protein gels – and foods containing gels are enjoyed for their sensory attributes. 
 
Researchers at Canterbury University and the former Crop & Food Research have recently 
published a paper based on the discovery of protein nanotube-type structures in egg 
ovalbumin under conditions relevant to food processing (Pearce et al. 2007). Further work 
on whether or not these structures exist in foods is continuing in the Riddet Institute (Riddet 
Institute 2008). 
 
The structures are also found in foie gras. However, mice fed foie gras apparently 
developed amyloidoses (accumulations of protein nanotubes in tissues), raising concerns 
that consumption of foie gras may cause amyloidoses in humans (Internet 6). When these 
concerns were raised in 2007 it was thought that diseases like Alzheimer’s were caused by 
these amyloid deposits in brain tissues. However, recent research strongly suggests that 
this disease has its roots in malfunctions of the immune system, and wear and tear on 
blood vessels. Also, drugs that rid tissues of amyloid deposits do not relieve the symptoms 
of Alzheimer’s (Coghlan 2009).  
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Plant & Food Research and the University of Canterbury, in conjunction with the University 
of Melbourne, plan to investigate the safety of protein nanotube structures using cell-based 
cytotoxicity assays in the FRST-funded `Protein nanotubes’ programme. 
 

4.3 Around-food. 

The FoE report (FoE 2008) predicts that within the next decade, some 25% of all food 
packaging will use nanotechnology. The Helmut Kaiser Consultancy estimates 500 packing 
applications currently on the market. FoE highlights edible nano coatings that could be used on 
cheese, meats, fruit and vegetables, as well as bakery and fast food, to "……provide a barrier to 
moisture and gas exchange, act as a vehicle to deliver colours, flavours, anti-oxidants, enzymes 
and anti-browning agents and increase the shelf life." Also, the Munich University of Technology 
is developing non-stick nano lining for mayonnaise and tomato sauce bottles that would bring 
an end to having to shake or tap the bottles to remove all their contents (FoE 2008). 

Most of the applications of nanotechnology `around food’ fall under the general description of 
`food contact materials’ (FCMs). These range from modifications of conventional packaging 
(e.g. incorporation of nano-particulates to provide barrier properties), to down-sized sensing 
technologies incorporated into packaging materials and anti-bacterial agents built into food 
storage containers and refrigerators. 

a) Improvement of packaging properties: The goals are to increase the strength to weight 
ratio (so that less packaging is required), provide flexibility, improve or customise gas and 
moisture barrier properties, and provide temperature stability. Currently, there is a strong 
emphasis on researching nanoclay plastic composites as a solution to these technical 
goals. Clays like bentonite and montmorillonite comprise impervious layered structures 
that, when incorporated into plastic composite materials, slow down the permeation of 
gases through the plastic (e.g. loss of carbon dioxide from carbonated beverages). FoE 
(2008) and Chaudhry et al. (2008) list a number of commercial products based on these 
technologies. 

Nanoclays would probably be regarded as `benign’ materials (tropical parrots such as 
macaws eat these clays to remove poisons from the foods they feed on (e.g. Internet 7)), 
but like other nanoparticulates, questions will need to be addressed about whether or not 
clay nanoparticles migrate into food from FCMs.. 

b)  Down-sizing sensing technologies: The aim is to develop nano-scale sensing devices 
that can be used in packaging to detect food spoilage organisms (e.g. the consumer would 
see a colour change if the food is `going off”), or release a preservative if food spoilage 
organisms are detected (Brody et al. 2008). These sensors could be based on DNA biochip 
or antigen technologies and be used to track storage temperature data. 

 Nano-scale RFID devices built using thin-film technologies could be incorporated into 
packaging to provide temperature and other storage data for goods with limited shelf life, or 
`point of origin’ tracking (Chaudhry et al. 2008; Brody et al. 2008). 

c) Active packaging: Active packaging is designed to provide properties such as anti-
microbial activity and UV absorption to prolong shelf life. 



 

 
 Page 9 
3672 Scoping reports on emerging food technologies – nanotechnology  

Anti-microbial activity can be provided by incorporating nano-particulate inorganic 
compounds like silver, and zinc and magnesium oxides into the packaging (e.g. storage 
bags). Non-particulates such as anti-microbial plant extracts (essential oils, 
phytochemicals) could also be potentially incorporated into plastics to achieve similar 
outcomes.  
 
Examples of UV-absorption applications are emerging, such as the incorporation of silver 
and gold, and titanium, zinc, iron, silicon, or aluminium oxides to slow down UV 
degradation of plastics (Chaudhry et al. 2008). 
 
Whatever option is chosen, current regulations in many countries require data on the 
migration of packaging components into foods to be established. A conventional but high 
profile example is the current controversy around the migration of plasticisers from plastic 
packaging and packaging components into food (e.g. Fankhauser-Noti & Grob 2006).  
 
Analogously, migration of nano-particles into food and drinks represents a significant and 
currently unknown risk of consumer exposure (Chaudhry et al. 2008). As of 2008, 
Chaudhry et al. could only find only one published study that looked at the migration of 
minerals (iron, magnesium and silicon) from starch-nanoclay composite films into 
packaged vegetables. The migration of silicon (the main component of nano-clays) into the 
vegetables was consistent, but there was insignificant migration of magnesium and iron 
(Avella et al. 2005). 

d) Storage containers, refrigerators and kitchenware: Like active packaging, these 
categories of food contact materials are being marketed, primarily incorporating nano-silver 
for its anti-bacterial properties (FoE 2008). However, other nano-particulates include 
titanium dioxide, `nano-ceramics’, carbon, nano-micelles and zinc oxide. Applications 
marketed with these nano-particulates range from cleaning and sterilising agents to 
cooking equipment, crockery and cutlery, cutting boards, food storage (wraps and 
containers), and refrigerator panels (FoE 2008). 

Daewoo actively market `nano-silver’ refrigerators in New Zealand through Mitre 10 
(Internet 8). Presumably the component that contains the nano-silver is the feature 
described in the descriptions of a couple of models as an `Anti-biotic deodorizer’. 
According to Chaudhry et al. (2008), LG and Samsung market similar features in 
refrigerators. 
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5 Issues 

5.1 Regulatory 

Chau et al. (2007) have discussed food nanotechnology and regulatory environments. 
Worldwide there are few examples of specific regulatory frameworks to guide science, industry 
or consumers on safety issues related to research activities as well as its application. While 
claims are made that this situation has potential to stifle the development of nanotechnologies 
of benefit to consumers and the food industry, many regulatory authorities would probably argue 
that the use of these technologies in the food industry is covered by existing regulations.  

In the US, the FDA was involved in a National Nanotechnology Initiative that developed a 
(relatively broad) definition of nanotechnology and nano-products (Chau et al. 2007). However, 
the FDA regulates products not technologies and this situation probably exists worldwide. 

In New Zealand, the position of Food Standards Australia New Zealand (FSANZ) and the NZ 
Food Safety Authority (NZFSA) is that the current Australia, New Zealand food standards code 
already includes a requirement for pre-market approval based on rigorous evidence to establish 
the safety of new food substances (e.g. processing aids, food additives and novel foods) 
(Anon). In the case of approved food additives (e.g. titanium dioxide and zinc oxide) that have 
previously been used in their micro-particulate forms, nano-particulate forms of these additives 
would put them into the `new food substance’ category and would require companies to seek 
regulatory approval.  

Similarly, the European Commission position is that using nanotech versions of previously 
approved substances requires authorisation because the tiny nano particles make the 
substance different. That is, specific risk assessment should be required in a proposed update 
of Novel Foods legislation (EU 2009). Friends of the Earth has called for nano-specific 
regulation to back a Royal Society (UK) recommendation for "ingredients in the form of 
nanoparticles to undergo a full safety assessment by the relevant scientific advisory body before 
they are permitted for use in products." FoE also wants a review of Novel Foods Regulations to 
specifically cover nanofoods and for the additive legislation, which is also being reviewed, to 
include nano-sized additives.  

In the EU, novel foods are defined as those that have not been consumed to any significant 
degree in the EU before May 1997, when the first legislation on novel foods was established. 
These can be newly developed products, such as foods produced by new production processes 
like nanotechnology, but also food that has been consumed traditionally in third countries. A 
similar definition applies in New Zealand. 

In developing new rules to govern novel foods, the EU is proposing that “all ingredients present 
in the form of nanomaterials shall be clearly indicated in the list of ingredients. The names of the 
ingredients shall be followed by the word 'nano' in brackets” (EU 2009). 

5.2 Health, risk and impact management.  

In New Zealand, MoRST’s Future Watch project (Navigator Network 2007) discussed research 
into the issue of nano-particle toxicity and, more recently, Australian and New Zealand scientists 
have expressed again concerns about the unknown environmental and health risks posed by 
the use of nanoparticles (Internet 9, Internet 10). For example, with the emerging extensive use 
of nano-silver as an anti-bacterial agent there are concerns about environmental impacts, e.g. 
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that bacteria might develop resistance to nano-silver, as they have with other chemical 
treatments, and that nano-silver can be toxic to humans (Internet 9). 

FSANZ and NZFSA are monitoring the development of nanotechnology and establishing 
networks with national and international organisations (e.g. FAO, WHO, OECD and CODEX) 
(Anon). Their current stance is that that there have not been any applications to approve the 
use of any nano-scale particles in food and that the current Australia, New Zealand food 
standards code includes a requirement for pre-market approval based on rigorous evidence to 
establish the safety of new food substances (e.g. processing aids, food additives and novel 
foods). There is no regulatory requirement to label food containing nano-particles, but FSANZ is 
able to mandate labelling on a case by case basis as part of the approval process. 

FoE (2008) raises concerns about occupational exposure to nano-sized particles by people 
working in the food and agriculture sector and suggests that there could be a link between 
nano-particles and Crohn's disease and immune system dysfunctions. Hence, FoE wants a 
moratorium on the further commercial release of food products, food packaging, food contact 
materials and agro-chemicals that contain manufactured nano-materials until nanotechnology- 
specific safety laws are established and the public is involved in decision making. They also 
push for safety assessments for nano-materials and clear labelling of nano-ingredients so that 
the public can make informed choices. Their reasons are that the novel properties of nano-
materials may pose novel risks. This is due to the very large surface area of nano-particles that 
results in “greater chemical reactivity, biological activity and catalytic behaviour."  Indeed, the 
FoE report references studies that show some nano-particulates like silver, titanium dioxide, 
zinc and zinc oxide are harmful to human tissue and cell cultures. This risk is accentuated by 
the fact that because of their small size, nanomaterials may become more `bioavailable’ to the 
body – one of the major drivers for the use of nanotechnology to increase the health impact of 
nutrients like lycopene. 

So what methodologies are available for assessing the risk of food nanomaterials? As one 
example, Donofrio (Donofrio 2006) outlined recent research into rapid safety testing of food 
nanomaterials using “High Content Screening and a Zebrafish Model”. The Zebrafish model 
“has been a prominent model vertebrate in a variety of biological disciplines” while High Content 
Screening (HCS) is relatively recent and tests cytotoxicity using array scanning in an in vitro 
human cell line assay.  
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