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oductivity continues to be the engine of growth in agriculture
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Presenter
Presentation Notes
Continuation of agriculture productivity requires sustained research and led by cutting edge science.
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= Delivery of nutritional functions (micronutrients and
bioactive compounds) through food matrix

= Controlled bio-availability of molecules

= Protect nutritional stability in the environment

= Flavor release (sensory interaction and perception)
= Taste, flavor and texture modification

® In-situ flavor & color formation

®» Remove undesirable products

» Smart delivery systems

» Food quality sensors

= Nanotags (traceabllity)
e
Chen, Weiss, and Shahidi, Food Tech. April 2006


Presenter
Presentation Notes
This slide lists many potential nanostructured food ingredients. I will attached a paper I wrote with colleagues to give you a bit more information.
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Presenter
Presentation Notes
The following examples are obviously nano-eccentric, because it is the science of the 21st century, in my opinion. These examples, I hope, highlight its great potential to address broad challenges facing the society, at this infancy stage. 


: Photosystem | Nanoscale Photodiodes For Creating Photoelectrochemical
Devices, G. Kane Jennings, David E. Cliffel, Vanderbilt University
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Presenter
Presentation Notes
This is an example of high risk and high return project –  not only it serves as a new energy production means, but also adds value to vegetables and other leafy crops.

The research has achieved an incredible 5 orders of magnitude improvement in energy conversion from less than 1 nA/cm2 to > 1800 nA/cm2 through multiple technological innovations over a short 14 months. PSI assembly can be directed onto high energy surfaces. It has reached the feasibility to power a hand-held calculator.

So, it may be stated that “spinach will not only help to grow muscle, but also power your laptop computer and recharge your cell phone.”
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Presenter
Presentation Notes
Current and emerging crop diseases, such as bacterial clogging the water pathway within plant depicted here, are a big issue in agriculture production. Mechanistic understanding of the bacterium growth kinetics can aid developing intervention strategies. Nanotechnology has offered new capability to study these phenomena nondestructively.


Use of Nano-Fabricated Surfaces &

W) [ s

Photoresist

™~ Siwafer
Develop

Mold with spacers
_for device thickneg
o~ /" control and air cha &

/" ber formation

——

e Unpolymerized
PDMS

Polymerize for 1 h at 60°C

"1

Release PDMS

Seal coverslip and microscope slide
to PDMS after plasma etch

(Top view)
Silicone ' Microscope
tubing > i“' ch ambz_rz _ slide with pre-
Y / ya /" bored openings
1]

| m— = ]

/" \
Microfluidic Coverglass
channel

(Side view)



Presenter
Presentation Notes
Professor Hoch uses the national nanotechnology user network (NNUN) facility at Cornell University to fabricate an experimental device to mimic the surface chemistry and nanoscale morphology of plant xylem. With such a device, the bacterium attachment and growth kinetics can be studied undisturbed. The data generated provided vital insight of the problem.
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Presenter
Presentation Notes
Animal health is critical for livestock production. Certain diseases can also causing human illness such as mad cow diseases. Early detection of animal disease can trigger quick action to minimize the production loss and protect consumer safety. The list here are a few projects supported by NRI 75.0 program. They investigate several different nanotechnology platforms for early, rapid, precise and accurate detection of prion at low cost. 
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Presenter
Presentation Notes
This is an example of the detection, using micro cantilever technology. It has a potential of sensitivity of single molecular detection. The sensitivity shown here, as reported October, 2007 is 2 nano gram per ml of blood sample. The ultimate goal is to develop a handheld device to testing cow’s blood sample so that a pre-clinical condition can be detected so that strategies can be implement to minimize economic loss and prevent the products entering consumption.


Nucleic Acid Engineering: DNA Nanobarcode
Luo, Cornell University
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Presenter
Presentation Notes
This is an exceptional example of new found capability to manipulate biological materials (fragment of DNA) at nanometer scale. The short chain nucleic acids can be engineered into various new structure, hence DNA fragments are generic building materials, not used for genetic coding. (Such short chain DNA fragments do not carry any genetic function, according to the lead scientist.). One example of this new materials is used as nanobarcode to differentiate targets as used in rapid detection.


Barcode decoding via fluorescent microscopy S
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Presenter
Presentation Notes
This illustrate a simple nanobarcodes with different colors. The ratio difference in dyes are clearly detected vie optical devices. The remaining free branch can be bound by biomolecular recognition capability such as antigen/antibody for specific detection of pathogens, toxins, or hazardous compounds. The detection sensitivity is at molecular levels. These barcodes can be precisely fabricated.
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Presenter
Presentation Notes
This is an example of simultaneous detection of multiple hazardous targets (Anthrax, Ebola, and SARS virus). It is rapid (30 seconds) and sensitive (attomole). The newer capability allows the scheme to detect six targets simultaneous, hence greatly reduce the detection preparation time.
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Presenter
Presentation Notes
Nanotechnology can also be used in food safety intervention.

The example here is to use nanoparticle to competitively remove E. coli from poultry guts, hence reduce the cross contamination of pathogen after slaughter, which is the number one reason of poultry food safety.
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Presenter
Presentation Notes
The National Nanotechnology Initiative (NNI) promote responsible development of cutting edge technology. The new technology must be fully understood and tested about its safety implications. The example shown here is to an exhaustive sensitivity and toxicity studies of the nano polystyrene particles developed for poultry food safety intervention. The preliminary results show no apparent adverse effect throughout these tests, hence promising a new technology for further development and commercialization to improve food safety of chickens and turkeys.
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Presenter
Presentation Notes
This slide shows various nanostructured materials such as food and nutrient ingredients. These vehicles can greatly enhance bioavailability of micronutrients in guts, hence reducing the price of food production. It also offers many new possibility to improve food structure and sensory properties, hence new products.
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Presenter
Presentation Notes
This is yet another example of nanostructured natural protein from corn, called Zein. Its beauty was its repetitive nano structure (A) that is revealed recently using nanoscale imaging technology. The unique polar and alpha helix structure, can act as block copolymers and spontaneously form various well controlled structures. The micrograph shows tubular structure which can be used for nutrient and drug delivery. Zein can also forming edible film for food packaging vie layer-by-layer technology. Such a film can be expected having substantially improved moisture barrier property, which has been a major challenge in developing edible films.
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Presenter
Presentation Notes
This slide shows the advantage of nanoparticle composite packaging films. It not only improves the barrier and mechanical properties, but also improve biodegradability in landfill, hence more environmental friendly. Furthermore, such a film remains to be transparent because the size of nanoparticles is much less than the wavelength of visible lights. More research is on-going to build other useful functions such as sensors and indicators into the film to monitoring food safety and quality changes. It is also anticipated that nanobarcodes can be integrated into the film for product identity preservation and traceability.
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The Science of Small
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Presenter
Presentation Notes
This is our Partner Magazine highlighting four nanotechnology projects supported by NRI.

http://www.csrees.usda.gov/newsroom/partners/21/nanotechnology.html
http://www.csrees.usda.gov/newsroom/partners/21/nanotechnology.html
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