Danish National Technology Platform Food for Life, Implementation Plan 2010


Key Thrust 1: Improving Health, well-being and longevity
The healthy foods sector has been identified as the sector with the greatest opportunities for market growth and scientific breakthroughs and it will contribute effectively to the consumer’s desire for healthy foods that are safe and fit within a balanced and varied diet.

Consumers are becoming increasingly aware of the relationship between food intake and health, and also the relationship of inappropriate diets with major chronic diseases such as obesity, type 2 diabetes, cardiovascular diseases, cancer, sarcopenia (muscle wasting) and osteoporosis. Providing foods for healthy ageing is one of the key topics in the research efforts for the coming years.
There is a lack of understanding of the mechanisms underlying the effects of food intake on health. However, new and advanced technologies that are now available including genomics, post-genomics and high-throughput tools, and novel insights to be gained as a result of their application will provide mechanistic explanations for effects of foods. A better understanding of the mechanisms underpinning the physiological functionality of food components is required.

The ultimate goal is the personalized nutrition to ‘add life to years’ by delivering a personal regime of nutrients, lifestyle and advice for healthy longevity. On short-term consumer health will be improved by stating nutritional guidelines and nutritional advice targeted specific consumer groups such as hospitalized people, children, teenagers, elderly people etc. 

These challenges lead to three key research priority areas. It goes without saying, that any initiative to improve health should undergo a proper health economic evaluation. 
Priority Research Challenge 1: Optimal development, wellness and ageing
There is no health without mental health. Cognitive decline with ageing and diseases such as Alzheimer’s and dementia, are emerging areas for nutritional research. Several studies indicate that diet can influence brain and cognitive development in utero and in neonates, infants and young children. Food intake can also affect brain function in terms of cognitive processes, mood-, and brain performance. Reciprocally, brain function can affect components of food intake such as type of food and amount of energy consumed. 
There is no health without the right type and the right amount of food. Malnutrition means ‘bad nourishment’ and is characterized by inadequate or excess intake of protein, energy, and micronutrients. Danish research focuses on deficiencies in iron and vitamin D, the latter resulting in impaired bone mineralization causing osteoporosis and may also be linked to an increased susceptibility to chronic diseases such as high blood pressure and autoimmune diseases.

In relation to the third world the Danish research is expected to contribute knowledge about nutrients and micro-nutrients as well as how these can be provided to enhance the public health.

Priority Research Challenge 2: Intestinal health and immune functions

Intestinal and immune function is strongly related to nutrition. An optimal immune system is pivotal for a person’s health, preventing acute and chronic disorders and determining how the body reacts to and copes with environmental stimuli and physiological and psychological stresses. A common factor in most of the currently important diet-related chronic diseases is low-grade chronic inflammation. 
Food is an important factor able to affect immune reactions in either a negative (e.g. allergy) or positive manner (e.g. prebiotics and probiotics). The immune system is intimately involved in several pathophysiological processes including cancer development.

The Danish research aims at offering the individual consumer or specific groups of consumers a diet matching the genetic profile of the individual or a group of individuals. This demands that food-based strategies for the prevention of the most common lifestyle diseases (such as obesity, cardiovascular diseases, diabetes and cancer) are developed. These strategies should be based on the condition of each individuals as well as groups (the latter is the realistic approach in practice)
The research is expected to contribute knowledge about the content of bioactive substances in foods, including their function, for the purpose of explaining the positive effect of different foods on health as well as giving an input to the development of healthier foods, among these also functional foods. Furthermore, the research is expected to contribute to the mapping of essential biomarkers as regards to lifestyle diseases with a view to the more individual or group-oriented prevention and treatment of diseases in future where the genetic, psychological, financial, work-related and social profile of the individual may be taken into consideration. 

Priority Research Challenge 3: Weight management and obesity

One of the major nutrition-related health threats for the coming decade is obesity with all its related metabolic impairments, such as type 2 diabetes, cardiovascular diseases and metabolic syndrome. 

Some of the metabolic alterations linked with ageing are associated with increased systemic inflammatory activity. Dietary measures that could counteract these ageing-related metabolic disorders would offer a real breakthrough in an ageing society.

Maternal and post-natal nutrition is not only central to the growth and development of infants but may also condition health later in life (programming/imprinting). The relationships between early nutrition and increased obesity risk are poorly understood and not well established in humans. 
Food components and mouthfeel influence the consumer’s acceptability of foods and thus impact on the dietary intake of a range of bioactive compounds.
The Danish research will contribute new knowledge within molecular interactions, chemical structure, rheology, texture and molecular gastronomic properties in addition to uptake of bioactive components in relation to the food matrix. System biological methods (omics techniques) are used to improve raw materials to increase their health and process technological properties. The goal is to map and develop the quality of raw material and food by understanding the link between their origin, structure, sensory properties and health effects in relation to process and production technologies. 

Key Trust 2: Building Consumers Trust in the Food Chain

The main objective is to provide the knowledge and tools to allow the widespread implementation and use of innovation processes to create value added food products and exploit new marketing concepts and novel ways of selling products to provide the consumer with the right type of food at the right time and in the right place to enhance the competitiveness of the Danish food industry.
In the risk-benefit evaluation of innovated processes and products, a key challenge is to improve consumers' awareness and understanding of any hazards and the risks they represent at the different steps in the food chain, e.g. the knowledge base needed to support the rational application of control measures and the development of new methods and systems. Benefits inherent to process- and product innovations must also be evaluated and weighed against any risks involved. In this way risk assessment will evolve eventually to risk-benefit evaluation for innovative processes, products and ingredients. New knowledge and solutions must be found to further secure the food chain, e.g. the development of systems and technologies for continuously improving the safe production and supply of foods. Knowledge and tools should be provided to enable the successful engagement of the consumer with other stakeholders in the maintenance of food safety in Danish food products. The proposed research aims at securing breakthroughs in food science and technology, with a strong link to food safety and consumers' perception of innovation and safety. The research described here is focused primarily on aims that are achievable within the next ten years.

Priority Research Challenge 1: Evaluation of risks versus benefits
The focus is to understand and describe (micro-) biological and chemical risks and develops and validate appropriate science based quantitative risk assessment, risk management and risk communication tools and the evaluation of benefits versus risks of novel foods, ingredients and technologies.

The Danish contribution will be to develop methodologies and possible solutions so that the food industry continues to be competitive on the future global market and thus contributes to the consumers’ sense of security during their food intake - whether it is whole foods or industrially produced foods, whether nationally produced or imported foods. 

Priority Research Challenge 2: Priority system innovation methodologies in the food production chain
The focus is to deliver new methods to support chemical and microbiological food safety; technologies for tracking and tracing and their integration into management systems; predictive and probabilistic models for food microbial stability and safety; novel/natural preservation and mild processing methodologies, including the role of food refrigeration and cold chain.  

The emphasis of the Danish research is on the development of control and intervention methods, in vitro and in vivo model systems for measuring virulence and toxicities, mathematical risk modelling along with chemical and molecular methods for detecting and monitoring contamination in the food chain. The researchers will also be engaged in fundamental molecular and physiological proper-ties of food-borne, pathogen micro-organisms from a system biological approach. The research should also include a direct connection between microbiology and Process Analytical Technology (PAT) as approach. The aim is that prediction of food safety and shelf life should be controlled from the applied process parameters based on application of mathematical modelling. 
The research will contribute to an understanding of how microbiological and chemical pollution interact with foods and process environments, and show the significance of these interactions for the human health and safety. Furthermore, the researchers will pursue food safety globally, including development of methods for following pollution globally and for establishing new food safety risks which may arise e.g. as a result of climate changes or by use of new technologies in the food production, such as nano-based material. Overall, the research will result in solution-oriented opportunities for the food industry.
In addition, the Danish research will focus on detection methods (PAT), traceability methods, data systems and communication systems.
Priority Research Challenge 3: Consumer studies

The focus is to deliver new methods to support chemical and microbiological food safety; technologies for tracking and tracing and their integration into management systems; predictive and probabilistic models for food microbial stability and safety; novel/natural preservation and mild processing methodologies, including the role of food refrigeration and cold chain.  

The goal of the Danish research is to develop the food production to be in accordance with the needs of the future, viewed from a global perspective with focus on the production and value chain. 

Key competences include user-driven innovation, consumer preferences and consumer food choices. These are combined with analysis of sensory properties of the foods and efficient optimization of the measuring and control of the quality in addition to requirements for and validation of models for traceability. The knowledge of logistics and distribution is utilized through integration of the above mentioned in the entire chain. 

The research will contribute to knowledge of measurement and methods for predicting eating quality through the production and value chain. The research is to show how different links of the value chain may jointly optimize the synergy, based on e.g. operation analysis, flexible production strategies, information flow and knowledge of market development. 

Key Trust 3: Supporting Sustainable and Ethical Production

The primary objective is to provide industrially applicable knowledge concerning sustainability, modern food production at large and ethical matters and integrate these issues in future developments in Danish food production. One of the major implications will concern the issue of the Danish Food sector to remain competitive and adapt to the changes in lifestyles and consumer needs, structural problems with many SMEs in the sector as well as the globalisation of the food markets. 
This area covers the three key challenges identified by the ETP and some additional issues all aiming to promote and provide support for the implementation and operation of future sustainable food production systems based on synergetic solution between environmental protection, social fairness, animal welfare and economic growth that serve consumer needs for transparency and for affordable food of quality and diversity.
The Danish approach will address a better understanding of how sustainability of various food chains and consumptions patterns will give directions for selecting the most desirable future developments. Specific activities will deal with identification of improved technical and managerial solutions to sustainable food chains, which will facilitate and speed up the introduction of more sustainable solutions in the food chains and integrate an improved understanding of how to communicate the information about more sustainable options to consumers.
Priority Research Challenge 1: Sustainability of European food chains
The focus is to better understand and analyse the sustainability of the food chains as the most sustainable option can be difficult to identify. This research will lead to the identification of directions for research into more sustainable materials, technologies and systems.
The Danish research initiative is expected to contribute knowledge within process and technology optimisation through all steps of the food chain, with a particular focus on energy and water consumption. Additionally the research is expected to contribute to increased safety and shelf life of foods through the development of improved packaging as well as increased knowledge of the traceability in the food chain. 
Furthermore, it is the goal to develop competitive production by use of a system-oriented approach to the resource consumption (energy, water and labour), production hygiene, new construction materials, innovative technology as well as production control and automation.
Another part of the Danish activity is to ensure the future food supply, partly by using by-products and partly by using and developing new biotechnological methods for the production of raw material, foods and food ingredients. The academic prioritisation is the utilisation of methods such as biocatalysis and synthetic biology for efficient and precise production of healthy, health promoting, tasty, safe and high quality foods and food ingredients. This includes e.g. fundamental knowledge as basis for production of probiotics, prebiotics and phytochemicals along with utilisation of the bi-products occurring in connection with food production. 
The application-oriented goals include the development of bioreactor technology (design, regulation, ICT, etc.) for complete utilisation of biotechnological processes. The result is new economically sustainable processes which minimise the energy and water consumption as well as the ad-verse impact on the environment by CO2.
Priority Research Challenge 2: Solutions for sustainable food chains
This will focus on research to improve sustainability in the different parts of the food chain. Scenario technologies will help to identify future improvements along the food chain. Solutions will focus on technological and managerial approaches and will include consumer studies.
The Danish research initiative will obtain the necessary basic knowledge so that the consumers, who have different preferences nationally and internationally, are ensured high quality foods, which are produced in an efficient and economically sustainable way and at the same time are ethically sound and environmentally sustainable, also including animal welfare. Organic food production and processing of ecological food at industrial scale is also a priority area in Denmark. The ecological food marked is gaining volume again and this area requires special focus. Finally the research is expected to contribute to increased knowledge of consumer preferences as well as cost-benefit analyses of the ethical and sustainable food production methods.
In Denmark we find it important to balance the approaches utilising local production. Since local thinking may jeopardize the production in countries with intensive food productions. This implies that we focus on production of foods in areas which have the most optimal conditions should be promoted in the applied strategies.
Priority Research Challenge 3: Food system efficiency and effectiveness 
The research challenge will focus on research on the influence of the actions of the various actors in the food chain need to be analysed. Improvement potentials for technical and managerial solutions in each step of the chain need to be identified and framework strategies defined to address institutional, social and entrepreneurial challenges. Research to improve organisational management and cooperation along the food chain, with transparency and responsiveness as important design parameters, will also be a priority. Special emphasis should be on the behaviour of consumers and how best to communicate information on sustainable options to them.
The Danish research has focus on production of high quality foods and resource utilisation by integrated optimisation of the production systems and targeted optimisation of the process control through the entire chain. Additionally the research is to develop new energy saving process technology for tailored applications and to develop new process surfaces with improved process properties. 
The research is expected to contribute to new knowledge on resource savings through design of new production systems with less process steps, optimised automation based on mathematical and statistical models (such as PAT) and mathematical models for simulation of production systems.

Danish priorities outside the three key challenges
Research priorities also addresses
· Strategies dealing with efficient utilization of raw materials in order to obtain the high value for farmers and the industries processing food raw materials. The aim is to upgrade raw materials to the most efficient applications for human consumption.
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