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Nanotechnology enabled copper biocide for canker prevention

Proposal Title
Copper loaded silica hanogel technology for long term prevention of citrus canker disease
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7/15/13 Citrus Research and Development Foundation Pathogen/Disease Detection

REPORT UPDATE (500 words; summarize your accomplishments )

The objective of this project is to improve the bioavailability of copper loaded silica nanogel (CuSiNG) material. Further
studies of mixed-valence Cu within a CuSING system have been performed. Two different mixed-valence Cu systems
have been created using different reducing agents to lower the oxidation state of Cu within the Copper silica system.
Increases in Cu (I) content have been confirmed using XPS, HRTEM and UV-Vis with the Cu(l) specific chelator
neocuproine. HRTEM revealed the presence of cupric oxide, cuprous oxide and metallic Cu crystallites within the mixed
valence Cu system. Antimicrobial tests have shown an increase in efficacy over previous CuSiNG materials, along with
Kocide 3000, Cu-sulfate and Cu(l)-chloride controls. The presence and action of hydroxyl radicals in the mechanism of
action of CuSING was indirectly studied using the hydroxyl radical scavengers D-Mannitol and Dimethylthiourea.
Phytotoxicity testing was carried out on Hamlin Orange and Vinca sp. Results indicated that Hamlin Orange was resistant
to phytotoxicity at all levels tested while Vinca sp was susceptible to plant tissue damage at higher Cu level. No damage

was observed at levels used for canker protection in field trials.

PI First Name Swadeshmukul Organization University of Central Florida
Pl Last Name Santra Contract Number 328

Email ssantra@mail.ucf.edu Project Duration (years) 3 Year of Project 2

Phone 407-882-2848 Total Funds (current year) $35,348.00

C )



http://www.citrusrdf.org/blog/archives/802

	HEADLINE: Nanotechnology enabled copper biocide for canker prevention 
	TITLE: Copper loaded silica nanogel technology for long term prevention of citrus canker disease
	DATE: 07/15/2013
	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. Further studies of mixed-valence Cu within a CuSiNG system have been performed. Two different mixed-valence Cu systems have been created using different reducing agents to lower the oxidation state of Cu within the Copper silica system. Increases in Cu (I) content have been confirmed using XPS, HRTEM and UV-Vis with the Cu(I) specific chelator neocuproine. HRTEM revealed the presence of cupric oxide, cuprous oxide and metallic Cu crystallites within the mixed valence Cu system. Antimicrobial tests have shown an increase in efficacy over previous CuSiNG materials, along with Kocide 3000, Cu-sulfate and Cu(I)-chloride controls. The presence and action of hydroxyl radicals in the mechanism of action of CuSiNG was indirectly studied using the hydroxyl radical scavengers D-Mannitol and Dimethylthiourea. Phytotoxicity testing was carried out on Hamlin Orange and Vinca sp. Results indicated that Hamlin Orange was resistant to phytotoxicity at all levels tested while Vinca sp was susceptible to plant tissue damage at higher Cu level. No damage was observed at levels used for canker protection in field trials.
	FIRST: Swadeshmukul
	LAST: Santra
	EMAIL: ssantra@mail.ucf.edu
	PHONE: 407-882-2848
	ORGANIZATION: University of Central Florida
	CONTRACT: 328
	DURATION: 3
	YEAR: 2
	FUNDS: 35348
	PERIOD: Quarterly
	INSTRUCTIONS: 
	UPLOAD: 


