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Is the European concept of functional barrier a solution for migration of Nano particles in Food from packaging materials? 
Kristina Salmén, kristina.salmen@stfi.se, `Normpack, The Swedish Code for Food Packaging Materials, STFI-Packforsk AB, Drottning Kristinas väg 61, Stockholm SE 11486, Sweden, Fax: +4684115518 

Registration and evaluation of substances in nanoform is on going in Europé as part of European legislation and evaluation systems. Many different aspects are taken on board as part of this risk evaluation. Material and articles in Contact with Food are part of these evaluation systems. 

Which data are needed and in which form, what do we know and what should we look for and the way. Is there a hypothetical risk or health risk with substances in nanoform in food packaging materials? The presentation will give an overview of the European situation of today as well as of new on going research. 
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Development of food grade surface modifiers for nanoparticles for packaging composites 
Gary W. Beall, gb11@txstate.edu, Chemistry & Biochemistry, Texas State University, 601 University Drive, San Marcos, TX 78666, Fax: 512-245-2374 

Clay/polymer nanocomposites have proven that barrier properties of food packaging materials can significantly be improved thus increasing shelf. Unfortunately the surface modified clays utilized in these nanocomposites are normally treated with quaternary ammonium ions. These quaternary ammonium ions are nor Generally Recognized as Safe (GRAS) by the Food And Drug Administration for direct food contact. This paper will report on research that has developed GRAS surface treatments for clay and production of nanocomposites from the surface modified clay. Particular emphasis will be given to the fundamental mechanisms underlying the surface treatment. 
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Detection and characterization of engineered nanoparticles in complex matrices 
Karen Tiede1, k.tiede@csl.gov.uk, Alistair B. A. Boxall1, a.boxall@csl.gov.uk, Steve Tear2, spt1@york.ac.uk, and John Lewis3, j.lewis@csl.gov.uk. (1) EcoChemistry Team, University of York/CSL, Sand Hutton, York YO41 1LZ, United Kingdom, (2) Physics, University of York, York YO105DD, United Kingdom, (3) Trace elements, CSL, York YO41 1LZ, United Kingdom 

Nanotechnology is a fast growing market and engineered nanoparticles (ENPs) are finding widespread applications. These applications include use in a variety of consumer products from cosmetics, medical application to packaging materials, processing technologies and novel or functional foods. During their manufacture and use, human exposure and the releases of ENPs to the environment are inevitable. The proliferation of nanotechnology has therefore prompted concerns over the risks of adverse effects of ENPs on organisms in the environment and on the potential direct and indirect exposure of humans. However, research to address these concerns is still in the fledgling stages and the development and application of adequate analytical techniques for the detection and characterization of ENPs in e.g. food and natural samples is challenging. This presentation will give an overview of available analytical methods for the measurement, characterization, detection and chemical analysis of engineered nanoparticles in food. biological material and a range of environmental matrices. The presentation will cover separation technologies (e.g. HDC, FFF), chemical analysis methods (including ICP-MS) and microscopy approaches (AFM, SEM, WetSEMTM and TEM). The application of the approaches will be illustrated using real world examples. The advantages and limitations of different approaches will be discussed and priorities for future research will be highlighted. 
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Characterization of Lipid Nanostructures: A SAXS/WAXS and DSC Study 
Daniel J E Kalnin, Food and Pharmaceutical section, YKI, Ytkemiska Institutet AB, Box 5607, Stockholm 114 86, Sweden, and Michel Ollivon, Equipe de Physico-Chimie des Systèmes Polyphasés, UMR 8612 du CNRS, F-92296 Châtenay Malabry, France 

Lipids are self-assembling molecules, responsible for compartment formation in animal cells. Beside bilayer membranes, they also form all kind of aggregates and mesophases thank to their aptitude to modulate interface curvature. Thus, lipid-based structures such as Solid Lipid Nanoparticles (SLN), liposomes, cubosomes,… which are potentially interesting for drug delivery in pharmacy can be also employed in food science for instance for control release. Up to recently, droplet size, dilution and complexity prevented any direct identification of the crystalline varieties formed by triacylglycerols inside emulsion globules. Crystallization within this submicron droplets can now be conveniently monitored using Synchrotron X-ray diffraction coupled with DSC. Our research focuses on structural properties of lipid nanoscale selfassemblies. Triacylglycerols (TAGs), the main constituents of fats, exhibit a complex monotropic polymorphism that frequently forecloses the study of thermal and structural properties of the fats. Mono and Diglycerides that are lyotropic and thermotropic show phase transitions of different orders. Naturally lipid structures self-organization into complex structures whose periodicity spans from a few nanometres up to hundreds of nanometres. As the range of organization is variable, it may affect booth nanometric and macroscopic properties at the same time using lipids as a molecular building block. Crystal forms and polymorphism can be influenced by different factors. I) Temperature profile of the initial crystallization influence the crystalline form of the crystals lipid crystals formed inside emulsion droplets. II) The curvature and composition of the droplets interfaces plays its role in initial crystallization. III) Mechanical stress such as shear stress largely influences crystallization kinetics of emulsified lipids. The polymorphic form and kinetics of polymorphic changes can then be used in reverse as a reporter of these influence factors. Mainly small and wide angle x-ray scattering coupled with DSC are used to investigate the thermal and structural properties of emulsified lipids. 
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Gold Nanoparticle Based NSET for Detection of Pesticides and Toxic Metals from Food 
Paresh Ray, paresh.c.ray@jsums.edu, Department of Chemistry, Jackson State University, 1400 J R Lynch Street, Jackson, MS 39217, Fax: 601-979-3674 

Contamination of the environment with pesticides and mercury has been an important concern throughout the world for decades. Exposure to high pesticides and Hg levels can be harmful to the brain, heart, kidneys, lungs, and immune system of humans of all ages. Driven by the need to detect trace amounts of pesticides and mercury in environmental samples, here we present a miniaturized ultrasensitive and highly selective gold nanoparticle-based nanomaterial surface energy transfer probe for screening pesticides and mercury levels in food which has excellent sensitivity and selectivity for over competing analytes. 
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Application of atomic force microscopy in food science and technology 
Yifen Wang, wangyif@auburn.edu, Biosystems Engineering, Auburn University, 200 Tom Corley Building, Auburn, AL 36849-5417, Fax: 334-844-3530 

Since Atomic Force Microscopy (AFM) was first invented in 1986, scientists and engineers have worked eagerly to apply this powerful instrument in nearly every scientific discipline, including food science and technology. This presentation compares AFM with other microscopy techniques, including its advantages and disadvantages, introduces the fundamentals of AFM, and reports on several applications of AFM to food and food related products conducted by our group. The applications include: 1) determination of the nanostructure of food grade gelatin and establishment of relationships between the nanostrucuture and physical properties; 2) determination of the nanostructure of three polysaccharide water absorbents—pure amorphophallussp powder, amorphophallussp powder grafted with acrylic acid, and amorphophallussp powder grafted with acrylic acid and regenerated; 3) imaging the Kunitz –type protease inhibitors (KPI); and 4) rapid determination of microorganisms qualitatively and quantitatively for food safety. In this case, two non-poisonous strains of E. coli (K12 and B) were studied. 
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Potential impact of carbon nanotubes on fresh water unicellular organisms 
Xiaowu (Shirley) Tang, tangxw@uwaterloo.ca, Department of Chemistry, University of Waterloo, 200 University Ave West, Waterloo, ON n2l3g1, Canada, Fax: 519-746-0435 

We investigated the effect of water soluble carbon nanotubes (CNTs) on unicellular organisms, ciliated protozoa and bacteria. This study revealed the potential transport and transformation of CNTs in natural aqueous ecosystem, and in addition the potential of CNTs to impact aquatic microbial population composition through interactions with ciliated protozoa. Using T. thermophila and E. coli as example organisms, we discovered recently that CNTs induced egestion of viable bacteria in membrane enclosed vesicles by ciliated protozoa. This form of egested bacteria aggregates was able to escape digestion by protozoa, proliferate, and resist antibiotics / disinfectant treatment. This study highlights the importance of ecotoxicology studies of nanoparticles as effects on a single-organism can extrapolate to organisms at different levels in an ecosystem. 
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