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1:30 —92. Extraction of fullerene (nano-C60) from artificial sediment. J. Wang, Q. Cai, T. A. Anderson, G. P. Cobb III

1:55 —93. Fe0 nanoparticles remain mobile in porous media after eight months aging due to slow desorption of polymeric surface modifiers. H -J. Kim, T. Phenrat, R. D. Tilton, G. V. Lowry

2:20 —94. Microbiological fate of nanoparticles commonly found in personal care products. C. L. Gruden, O. Mileyeva-Biebesheimer
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3:00 —95. Safe handling and disposal of nanomaterials: Lessons from and challenges for exposure research. H. A. Godwin, E. Suarez

3:25 —96. Uptake and depuration of nanoscale titanium dioxide particles (nTiO2) by Daphnia and zebrafish. X. Zhu, Y. Chang, Y. Chen

3:50 — Concluding Remarks. 

ABSTRACTS

ENVR 92 

Extraction of fullerene (nano-C60) from artificial sediment 
Jiafan Wang, jiafan.wang@tiehh.ttu.edu, Qingsong Cai, qingsong.cai@tiehh.ttu.edu, Todd A. Anderson, todd.anderson@tiehh.ttu.edu, and George P. Cobb III, gcobb@ttu.edu, Department of Environmental Toxicology, The Institute of Environmental and Human Health, Texas Tech University, Box 41163, Lubbock, TX 79409-1163, Fax: 806-885-4577 

Nanotechnology applications and uses have expanded rapidly. Nanomaterials have been used for electronics, textiles, drug delivery, waste remediation, cosmetics, and agriculture. These compounds are unique due to their small unit size and large surface area. The emerging presence of engineered nanoparticles in the environment may introduce new toxicological issues. Few investigations have been performed to determine the toxicity of fullerenes to aquatic invertebrates, especially those that inhabit the benthos. In order to have a better view of how nano-C60 affects sediment communities, reliable extraction methods are needed. Because sediment and soil are more complex matrices than is water, existing methods of nano-C60 extraction from water samples are not applicable. Standardized artificial sediment was prepared following OECD guideline 225, and extracted nano-C60 was quantitated by HPLC. Toluene extraction of nano-C60 from 10.5 g portions of sediment using accelerated solvent extraction (ASE) and normal shaking method were compared. ASE was evaluated using different operating parameters to obtain an optimal recovery. Extracts were concentrated using a nitrogen evaporator. At 1,000 psi and 150 °C heating with two flushing cycles the best recovery was about 65.51 ± 14.37%. No significant difference (p=0.340) was found between using 0.20 µm and 0.45 µm Teflon syringe filters for the filtration of ASE extracts. A normal shaking method was employed for 60 min at 350 rpm followed by 5 min centrifugation at 2,000 rpm. Extracts were concentrated using a rotary evaporator. Preliminary results revealed that using 20 mL toluene alone recovered 50.32 ± 4.24%, using 20 mL toluene with 8 mL water added before shaking performed poorly, recovering 6.29 ± 1.17%, and shaking sediments with 20 mL toluene followed by addition 8 mL water recovered 61.46 ± 3.69%. Water addition after toluene extracts was to force toluene from sediment interstitial spaces. 
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Fe0 nanoparticles remain mobile in porous media after eight months aging due to slow desorption of polymeric surface modifiers 
Hye-Jin Kim1, hyejink@andrew.cmu.edu, Tanapon Phenrat1, tphenrat@andrew.cmu.edu, Robert D Tilton2, tilton@andrew.cmu.edu, and Gregory V. Lowry3, glowry@cmu.edu. (1) Department of Civil & Environmental Engineering, Carnegie Mellon University, 5000 Forbes Ave. PH119, Pittsburgh, PA 15213-3890, (2) Department of Chemical Engineering, Carnegie Mellon University, Pittsburgh, PA 15213, (3) Center for the Environmental Implications of NanoTechnology, Carnegie Mellon University, Pittsburgh, PA 15213-3890 

Surface modification of nanoscale zero valent iron (nZVI) with anionic polyelectrolytes is used to minimize nZVI aggregation and enhance mobility in the subsurface. The ultimate fate of nZVI, and its exposure potential, depends in part on the stability of these surface coatings against desorption and biodegradation. This study measured the rate and extent of desorption of polyelectrolyte coatings used to stabilize nZVI, including polyaspartate, carboxymethyl cellulose and polystyrene sulfonate. Desorption of polyelectrolyte was very slow, with less than 30 wt % of each polyelectrolyte desorbed after 4 months. For PAP and CMC, the higher molecular weight polyelectrolyte had a greater adsorbed mass and a slower desorption rate. nZVI mobility in sand columns after 8 month of desorption was similar to freshly modified nZVI, and significantly greater than unmodified nZVI aged for the same time under identical conditions. Based on these results, polyelectrolyte modified nanoparticles will remain more mobile than their unmodified counterparts even after long term desorption and aging. 
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Microbiological fate of nanoparticles commonly found in personal care products 
Cyndee L. Gruden, cgruden@eng.utoledo.edu and Olga Mileyeva-Biebesheimer, Department of Civil Engineering, University of Toledo, 3801 W. Bancroft St, Toledo, OH 43606, Fax: 419-530-8116 

The focus of this research is on inorganic nanoparticles, specifically metal oxides, which have been incorporated into personal care products (PCPs). To date, little attention has been given to the fate of nano-sized metal oxides present in PCPs or their environmental impact, specifically on microorganisms. We studied the impact of titanium dioxide (TiO2) nanoparticles (0, 10, 50, 100, and 500 μg/mL) on bacterial viability (pure cultures of E. coli) using fluorescent microscopy and the viability stain propidium iodide. Our data suggest that an increase in TiO2 results in a statistically significant decrease in sample viability (down to approximately 15%) even in samples exposed to 10 μg/mL for less than 1 hour. Ongoing studies will focus on other metal oxides and will include culturability in comparison to viability. To date, it is unclear as to whether the benefits of nanotechnology outweigh the risks associated with environmental release and exposure to nanoparticles. 
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Safe handling and disposal of nanomaterials: Lessons from and challenges for exposure research 
Hilary Arnold Godwin, hgodwin@ucla.edu and Elizabeth Suarez, esuarez@ucla.edu, Environmental Health Sciences Department, School of Public Health, UCLA, 66-062B CHS, BOX 951772, Los Angeles, CA 90095 

Specific, practical guidelines for safe handling and disposal of engineered nanomaterials are needed. Here, we review the existing exposure literature on both ultrafine particles and engineered nanomaterials and discuss the implications of these studies for training workers and researchers who manufacture and use engineered nanomaterials. Engineering challenges that complicate exposure assessment for nanomaterials and gaps in our current knowledge will also be highlighted, with the goal of framing and prioritizing future research in this area. In addition, the need for public-private partnerships in the area of environmental health and safety of nanomaterials will be discussed. 
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Uptake and depuration of nanoscale titanium dioxide particles (nTiO2) by Daphnia and zebrafish 
Xiaoshan Zhu1, xiaoshan.zhu@asu.edu, Yung Chang2, and Yongsheng Chen1, Yongsheng.Chen@asu.edu. (1) Department of Civil and Environmental Engineering, Ira A. Fulton School of Engineering, Arizona State University, 1711 S Rural Rd, Tempe, AZ 85287, (2) School of Life Sciences, CIDV, The Biodesign Institute, Arizona State University, Tempe, AZ 85287 

The present study characterized uptake and depuration of nTiO2 by Daphnia (Daphnia magna) and zebrafish (Danio rerio) in aquatic environment. The exposure concentration for nTiO2 was environmental relevantly of 0.1 mg/L. Whole body nTiO2 concentrations in Daphnia and zebrafish were found to increase with exposure time increasing. It reaches a plateau (saturation) after exposing 12 h and 5 d for daphnia and zebrafish respectively. The whole body nTiO2 concentration at saturation in Daphnia and zebrafish were 4.52 g/kg and 1.52 g/kg (dry weight), respectively. The nTiO2 bioconcentration factors (BCFs) for Daphnia was up to 56,562.50 while BCFs for zebrafish was 25.38. The exposure time needed for the accumulated nTiO2 to reach 90% (tu0.9) of saturated level in Daphnia was estimated to be 34.84 hours. Times needed for Daphnia depurate 90% (td0.9) of saturated level nTiO2 was approximated at 69.45 hours which was longer than the one needed for uptake. However, the values of td0.9 for zebrafish was 10.34 days and shorter than tu0.9 of 19.83 days. Therefore, the results showed different accumulation profiles of nTiO2 in different aquatic organisms.
PAGE  
1

