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	HEADLINE: Nanotechnology enabled copper biocide for canker prevention 
	TITLE: Copper loaded silica nanogel technology for long term prevention of citrus canker disease
	DATE: 03/01/2012
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Pathogen/Disease Detection]
	ABSTRACT: A comparative field trial involving two copper loaded silica nanogel (CuSiNG) formulations (Cankicide-pH7 and Cankicide-pH4) and a series of commercially available Cu biocides (Kocide 2000, Kocide 3000, Cuprofix Ultra 40, Kentan DF, Badge X2, NuCop WP, Nordox 75G and Magna-Bon) was conducted in a Ray Ruby grapefruit grove in Vero Beach FL. The disease incidence in the untreated checks was 60-65%. Overall, all copper based treatments were effective despite 45 inches of rain from August to October due to the presence of windbreaks surrounding the trial block. The Cankicide pH7 treatment set at the equivalent metallic copper to Kocide 3000 and Cankicide pH4 adjusted to a similar metallic copper rate as Magna-Bon controlled canker on fruit at the same level as the standards. 

Detailed materials characterization data using High Resolution Transmission Electron Microscopy (HRTEM), X-Ray Photoelectron Spectroscopy (XPS) and X-Ray Electron Diffraction revealed that copper is embedded in silica matrix in both particulate (<10 nm size; crystalline) form and in complexed (i.e. chelated Cu; amorphous) form. The XPS study indicated the presence of Cu in more than one oxidation states. The HRTEM image of CuSiNG material at low magnification showed micron-size structures. However, a careful investigation of the image at high magnification HRTEM revealed that the CuSiNG material consisted of a gel-like network of copper embedded nanoparticles. The XRD data showed that the material is overall amorphous. These unique features of CuSiNG material are not observed in traditional copper compounds. 
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