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Possible nanotechnology-based antimicrobial pesticides: New chemical and difficulties involved in regulating, and conducting dietary risk assessments 
A. Najm Shamim, Shamim.Najm@epa.gov, Antimicrobials Division, US Environmental Protection Agency, Office of Pesticides Programs, 2777 Crystal Drive, Arlington, VA 22202, Fax: 703-308-6467 

The Office of Pesticides Programs (OPP) registers and regulates three types of pesticides, including agricultural, antimicrobials and biopesticides. OPP requires submission of original, chemical specific scientific data by the registrants who show intent to register and market their product as a pesticide. The requirements for the antimicrobials are 12 possible use patterns, including 8 indoor sites, while the remaining 4 are outdoor sites. Major uses of antimicrobials are disinfectants, sanitizers, wood preservatives, and antifoulants. Mike Roco suggests that five types of nanoproducts are possible: passive nanostructures, active nanostructures, systems of nanostructures, molecular nanosystems, and hybrid nano-bio-info-medical-cognitive systems. Currently, the major types of nanomaterials that can be used in food /agriculture are: nanocomposites, nanometals/nano-metal oxides /nano-alloys, nano-polymers (e.g dendrimers), nano-ceramics, carbon nanotubes, and nanoglasses. Possible use patterns for antimicrobials with nano-enabled materials are: food packing, including food packages made of simple polymers with nano-materials, disinfectant or sanitizer, and counter-tops hard surfaces treated with nano antimicrobials (nanocomposites). All these and other possible use patterns (in-doors) present likely scenarios of the (nano-enabled) antimicrobial to migrate from the treated material (food package, or counter tops or solution) to the food. The dietary risk assessment for such scenarios are conducted by the Antimicrobials Division, and FDA methodology is applied to determine estimated daily intake (EDI) and also acute or/and chronic dietary concerns for US populations (general and/or sensitive segments of population). This presentation will discuss briefly how the dietary risk assessment is carried under FIFRA, as amended by FQPA. 
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Public perceptions of agrifood nanotechnologies: Using extension to assess and link stakeholder knowledge with public policies 
John V. Stone, jvstone@msu.edu, Institute for Food and Agricultural Standards, Michigan State University, 425-A Berkey Hall, East Lansing, MI 48824 

A team of researchers from the Institute for Food and Agricultural Standards at Michigan State University has received a grant from the United States Department of Agriculture to conduct research concerning public perceptions of nanotechnology in agriculture and food systems. The goal of this project is to develop capacity within the Cooperative Extension Service to assess and link stakeholder knowledge with public policies on this topic. The project involves the Extension programs of seven participating states – Arizona, California, Florida, Iowa, Michigan, New Mexico, and North Carolina – and is focused on training a small number of Extension Educators selected in consultation with each states' Extension Administrator in (a) a two-day workshop concerning what is 'agrifood nanotechnology' and what are its likely applications; and (b) a second two-day workshop on developing participant observation techniques to both document local-level perceptions of these applications and perhaps more importantly to provide a sense of local social/cultural contexts that underlie these perceptions and thus motivate social responses to them. The information generated through this project is intended to simultaneously inform public knowledge of emerging applications of agrifood nanotechnologies and inform agrifood policy-makers of local-level perceptions of and responses to them, with the overall goal of facilitating more 'socially responsive' agrifood nanotechnologies. Hence, this presentation straddles the intersection of the science and technology underlying emerging nanotechnology applications in agrifood systems, the policies which support those endeavors, and the perceptions the intended beneficiary populations have of them. 
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Nanotechnology for food toxin detection 
Bosoon Park1, bosoon.park@ars.usda.gov, Guojun Chen2, gjchen@uga.edu, Xinghai Ning3, ningx@rx.uga.edu, Geert Jan Boons4, gjboons@ccrc.uga.edu, and Bingqian Xu2, bxu@engr.uga.edu. (1) Russell Research Center, USDA-ARS, 950 College Station Road, Athens, GA 30605, Fax: 706-546-3633, (2) Nanoscale Science and Engineering Center, University of Georgia, Athens, GA 30602, (3) Department of Pharmaceutical and Biomedical Sciences, The University of Georgia, Athens, GA 30602, (4) Complex Carbohydrate Research Center, University of Georgia, Athens, Athens, GA 30602 

Nanotechnology has the potential to revolutionize agricultural and food system, especially in food industry with various applications including food safety, quality, product traceability, better nutrient delivery system, enhancing packaging performance, and improving food processing. With the development in nanotechnology, nanobiosensors for detecting food toxin can be very important in food safety and biosecurity. Among many different food toxins, ricin is a poison that can be made from the waste left over from processing castor beans. The Center for Disease Control (CDC) categorized ricin as category B toxins that are moderately easy to disseminate. Because food toxins can be effective in very low doses to human, the detection systems need to have high sensitivity, specificity and speed. However, current technologies do not meet all these requirements. In this paper, a new method to detect food toxin at the nano and sub-nano scale (single molecule level) and specifically (using single molecule interaction recognition) with AFM-based fast single-molecule interaction recognition system will be presented. The methodologies and protocol demonstrated in this presentation can be used for fast detection of other biological agents and toxins in food as well as biosecurity, and clinical diagnostics with high sensitivity and specificity. 
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Treating water contaminated with cyanotoxins 
Maria G. Antoniou1, antonim@email.uc.edu, Jody A. Shoemaker2, shoemaker.jody@epa.gov, Persoulla A. Nicolaou3, nicolapa@email.uc.edu, Armah A. de la Cruz2, delacruz.armah@epamail.epa.gov, and Dionysios D. Dionysiou1, dionysios.d.dionysiou@uc.edu. (1) Department of Civil and Environmental Engineering, University of Cincinnati, 765 Baldwin Hall, Cincinnati, OH 45221-0071, Fax: 513-556-2599, (2) Office of Research and Development, U.S. Environmental Protection Agency, Cincinnati, OH 45268, (3) Department of Pharmacology and Cell Biophysics, University of Cincinnati, Cincinnati, OH 45267-0575 

Cyanobacteria, also known as blue-green algae, and their toxins are common water and food contaminants worldwide. This study will elaborate on nanotechnological methods for fabricating highly reactive TiO2 photocatalytic films that can degrade and detoxify water contaminated with the most common and toxic cyanobacterial toxin, microcystin-LR. The possible degradation pathways and reaction intermediates will be discussed. The toxicity of these degradation by-products was assessed by enzyme assay developed in-house. 

AGFD 118 

Novel nanotechnology based methods for foodborne pathogenic bacteria detection 
Yiping Zhao1, zhaoy@physast.uga.edu, Vivien S. Chu1, vivi@uga.edu, Junxue Fu1, and Yao-wen Huang2. (1) Physics and Astronomy Department, University of Georgia, 1001 Cedar Street, Athens, GA 30602, (2) Department of Food Science and Technology, University of Georgia, Athens, GA 30602 

The potential risk for deliberate contamination of the environment, food, and agricultural products has recently increased due to the global war on terrorism, making biosensing an important issue for several federal agencies. The current trend is to decentralize large stationary laboratory facilities such that tests can be performed anywhere and under field conditions. Consequently, the development of portable, rapid and sensitive biosensors with on-the-spot interpretation of results is gaining momentum. Recent advances in the development of diagnostic devices based on nanometer scale systems and novel nanoparticles with unique chemical and physical properties has been used demonstrated and have helped improve older or existing technology and developed new and novel diagnostic methods. In this talk, we will address two novel nanosensors for rapid detection of foodborne pathogens, surface enhanced Raman scattering (SERS) using novel silver nanorod array substrates and heterostructured silicon/gold nanorod array method. Whole cell bacteria, such as Generic Escherichia coli, E. coli O157:H7, E. coli DH 5α, Staphylococcus aureus, S. epidermidis and Salmonella typhimurium, and bacteria mixtures, have been detected. The SERS method can detect spectral differences between Gram types, different species, their mixture, and strains. SERS detection of bacteria at the single cell level, excited at low incident laser power (12 μW) and short collection time (10 s), has also been demonstrated. These results indicate that both methods are capable of rapid identification of microorganisms with a minimum sample preparation. 
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Scope of nanotechnology for pesticide, heavy metal detection and removal 
Tanu Jindal, tjindal@amity.edu, Amity institute for Environmental Toxicology, Safety and Management, Amity University, Block E3, Amity University Campus, Expressway, Sector 125, Noida 201303, India, Fax: 91 120 26590520 

Nanotechnology could be utilized for simple and effective testing methods, dip and see types signaling better quality products to the consumers. Nanotechnology also has promising future in improvement of environment, food and water quality. Some of the nanotechnological studies to achieve this purpose are - Development of nanomechanical biosensors for detection of the pesticide DDT, use of gold and silver nanoparticles to filter endosulfan, malathion and chlorpyrifos pesticides from water, fluorescent nanoparticles of lanthanide oxide and europium oxide coupled to biological molecules in antibody-based assays for pesticide residues and nanomagnetic chelating agents for facile removal of heavy metals from water via magnetic filtration etc. There is tremendous funding available for nanotechnological research. National naotechnolgy initiative of US 2009 budget provides increased support for nanotechnological research from$481 million in 2007 to $551 million in 2009. EU's Framework Programme provided almost 1. 23 million euro for production of more advanced sensors. to improve the detection of pesticides. Indian government five-year (2005-10) Nano Science and Technology Mission (NSTM) with an upfront investment of Rs 1,000 crore (US$254,322,838), which translates to nearly $51 million for each year of the plan, out of which large amount remained unspent in 2005-06. Therefore there is tremendous scope as technology and funds for nano-technological research for food and water quality management and environmental concerns. 
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Nanoparticle-based biosensors for biodefense and food safety 
Evangelyn C. Alocilja, alocilja@msu.edu, Biosystems and Agricultural Engineering, Michigan State University, 213 Farrall Hall, East Lansing, MI 48824-1323, Fax: 517-432-2892 

The US food and fiber system (FFS) is crucial to the viability of the US economy, a basic foundation of public health, a vital component of homeland security, and impacts political and global systems. The total FFS contributed over $1.24 trillion to the US gross domestic product in 2001. Thus, any significant alteration and perceived threat to FFS has the potential to seriously disrupt the nation's economy and could severely impact human health and activities. Furthermore, the food supply chain is a global network, with food sources and food products crossing national borders every day. Its complex distribution system provides numerous entry points and routes in which contaminants (deliberate or accidental) can be introduced into the system. Thus, an aggressive and responsive surveillance is required to protect the food system, prevent consumer illness, and respond quickly to unintended events. 

Conventional methods to detect microbial pathogenic contaminants take days or weeks for confirmation. In a world of bioterrorism, food safety concerns, and exotic diseases, these methods are no longer sufficient for containment. One of the emerging and novel detection technologies for microbial diagnosis is the biosensor. A biosensor is an electronic device that contains a biological receptor in close proximity to a transducer which converts the interaction between the target and the receptor into an electronic signal. Furthermore, the emergence of nanotechnology has introduced new and innovative nanoparticle-based transducers, enhancing the performance capabilities of biosensor devices. In this presentation, nanoparticle-based biosensors will be shown, including design, fabrication, and applications. Particularly, nano-structured immuno-sensors and DNA sensors will be illustrated. Among the microbial targets are Bacillus anthracis, E. coli O157:H7, and Salmonella species. Performance capabilities will be discussed, including biosensor sensitivity, specificity, speed of detection, ease of use, and field-portability. 
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