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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: 04/12/2013
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Pathogen/Disease Detection]
	ABSTRACT: The objective of this project is to improve the bioavailability of copper loaded silica nanogel (CuSiNG) material, as well as increase retention of the spray formulation to plant surface. Our studies have shown that both Cu(I) and Cu(II) co-exist in CuSiNG material. The presence of mixed-valence Cu has been correlated to improved antimicrobial efficacy of CuSiNG material over Kocide 3000 and Cu-sulfate controls based on both laboratory based test results and field trials. To further confirm the role of mixed-valence Cu in CuSiNG material, we have synthesized a series of CuSiNG nanoformulations with varying Cu(I)/Cu(II) ratios. Our laboratory test results have shown that a higher ratio of Cu(I)/Cu(II) improved antimicrobial efficacy in comparison to our previous formulations. Characterization of the material was done using HRTEM, XPS, UV-VIS and DLS. The two most promising CuSiNG mixed-valence formulations with increased Cu(I) amount over Cu(II) were prepared and delivered for 2013 field trial. We have also conducted an adherence property study of CuSiNG material using CuInS2/ZnS red-emitting quantum dots (Qdots) as planned and discussed in our previous reports. The adherence study was carried out using Hamlin Orange leaves and red-emitting Qdots. Red-emitting Qdots were quite visible when exposed to a hand-held 366 nm multi-band UV excitation source and easily seen after being applied to the plant surface. After washing and comparing with controls, more Qdots remained on the plant surface that was treated with CuSiNG material. This study suggests that the CuSiNG material adheres well to the citrus leaf surface. In future reports, we will include phytotoxicity results, antimicrobial studies from mixed-valence CuSiNG materials along with SEM material characterization data.
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