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Metal-containing nanoparticles: Effects on a beneficial soil pseudomonad 
Anne J Anderson1, anderson@biology.usu.edu, Priyanka Gajjar2, p.gajjar@aggiemail.usu.edu, David W. Britt2, dbritt@cc.usu.edu, Wenjie Huang3, Wenjie.Huang@utah.edu, and William Paul Johnson4, william.johnson@utah.edu. (1) Department of Biology, Utah State University, Old Main Hill, Logan, UT 84322-5305, Fax: 435-797-1575, (2) Department of Biological Engineering, Utah State University, Logan, UT, (3) Department of Chemical Engineering, University of Utah, Salt Lake City, UT 84112, (4) Department of Geology & Geophysics, University of Utah, Salt Lake City, UT 84112 

Ag, CuO and ZnO nanoparticles (NP) have antimicrobial effects for human pathogenic bacteria. However, beneficial environmental bacteria may be compromised by release of such NP. A light-emitting biosensor constructed in an environmental isolate, Pseudomonas putida KT2440, showed rapid loss in light output upon exposure to each type of NP. Sharp thresholds for toxicity were observed. Reduced culturability was seen for nano-Ag and nano-CuO but not for nano-ZnO which was bacteriostatic. A combination of nano-Ag and nano-CuO was more effective than either treatment alone. The size of the NP was important; the bulk products were inactive. Fast field flow fractionation revealed aggregates of about 390 nm as well as 5 nm particles in nano-CuO and ZnO suspensions. Filtrates containing particles of size less than 200 nm were active from these preparations. These findings suggest that the antimicrobial nanoparticles can impose a risk singly and in combinations to beneficial bacteria in the environment. 
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Quantification of the interaction between manufactured nanomaterials and bacteria using atomic force microscopy 
Yongsheng Chen, Yongsheng.Chen@asu.edu, Department of Civil and Environmental Engineering, Ira A. Fulton School of Engineering, Arizona State University, P.O. Box 875306, Tempe, AZ 85287 

The rapid growth in production of manufactured nanomaterials (MNMs) due to the advances in nanotechnology has increased public concerns about potential human and environmental impacts of nanomaterials. This paper presents a method of atomic force microscopy (AFM) that quantifies the interactions between microbial cells and nanomaterials through measuring adhesion force in aqueous media. This method can be potentially employed as a standard tool to investigate the effect of MNMs on biological systems, which gives us fundamental information about their potential environmental impact. We investigated the effects of electrolyte concentration (ionic strength) and particle size on adhesion force between hematite and E. coli and the results showed that adhesion force is highly dependent on particle size and ionic strength of the aqueous medium. Adhesion force reached a peak force level of a certain ionic strength range (150~300mM). The experimental results showed that when particle size decreases from 100nm to 23nm, the adhesion force seems to increase exponentially from 150pN to 1,100pN but when size increases from 100nm to 205nm the adhesion force increasing slightly. This suggests that nanoparticles (NPs) may have a high affinity to adhere to biological surfaces due to the high adhesion force which is the first step of bioaccumulation and related cytotoxicity. Adsorption experiments were carried out to determine the adsorption capacity of E. coli cells for hematite NPs of different sizes. Results showed that for particle size ranging from 32nm to 205nm the adsorption capacity gradually increased from 0.02 to 0.17mgNPs/mgVSS whereas for sizes of 23.8nm adsorption capacity increased to around 0.07mgNPs/mgVSS, indicating that large particles (not NPs) and ultra small NPs (23.8nm) may have a potentially high level of accumulation concentrations due to interfacial adsorption of cells. 
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Stability of CdSe/ZnS quantum dots in freshwater and the acute toxicity to Daphnia magna 
Heather E Pace, hpace@mines.edu, Department of Environmental Science and Engineering, Colorado School of Mines, Golden, CO 80401, James F. Ranville, jranvill@mines.edu, Department of Chemistry and Geochemistry, Colorado School of Mines, Golden, CO 80401, and Brian P. Jackson, Brian.Jackson@darmouth.edu, Department of Earth Sciences, Dartmouth College, Hanover, NH 03755 

We investigated the acute toxicity of CdSe/ZnS QDs on Daphnia magna using 48hr exposure studies. We used QDs with two different CdSe core diameters, 2nm green emitting QDs and 5nm red emitting QDs, and two separate surface coatings, polyethylene oxide (PEO) and 11-mercaptoundecanoic acid (MUA), to investigate potential metal toxicity and particle effects. Using a fluorescence scan of the QDs we monitored the QD concentrations during exposures. In addition, we characterized the QDs before and after exposure via filtrations and ICP-OES metal analysis (unfiltered, 0.02µm and 3kDa filtrations). Finally, fluorescence microscopy and synchrotron micro-XRF demonstrated accumulation of nanoparticles within exposed daphnids.
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