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Health authorities and regulatory bodies in Countries across Europe are at various stages of formulating, evaluating and executing policies to promote healthy eating habits with the long term aim of preventing or attenuating the incidence of food-related diseases. Food scientists are responding to this nutritional challenge seeking ways to enhance or protect the nutritional profile of existing foods or to design innovative healthy products. 
One promising strategy to design new functional foods is the exploitation of the self-assembly properties of molecules belonging to the lipid family. These molecules have the peculiarity to spontaneously generate well-defined supra-molecular architectures by self-assembly from their components.  For this reason, lipids have been identified as the most efficient building blocks for the design of “functional supra-molecular materials” such as liquid crystals, vesicles or solid-state assemblies which can be used or incorporated into the food matrices to obtain a new generation of functional foods. 
Self-organization is the fundamental process that has spontaneously led to the generation of complex matter in the course of the evolution of the universe. The design of “programmed” self-organizing systems may be achieved through the understanding of the intermolecular non-covalent interactions at the basis of the self-organization phenomena and the subsequent appropriate exploitation of these interactions among food components, even by selecting well defined processing conditions and production protocols.
In this presentation, different possible strategies addressed to obtain “functional supra-molecular materials” to be used into food matrices will be illustrated. Some case studies relevant to the use of lipid based self-assembled structures to i) develop low-fat and low saturated and trans fatty acids foods; ii) design delivery systems for lipophilic bioactive compounds will be discussed.  




