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Bioaccumulation of radioactively labeled multi-walled carbon nanotubes by Daphnia magna 
Elijah J. Petersen1, epeterse@umich.edu, Jarkko Akkanen2, Jussi Kukkonen2, and Walter J. Weber Jr.1. (1) Department of Chemical Engineering, University of Michigan, 2200 Bonisteel Blvd., Room 1215, Ann Arbor, MI 48109, Fax: 734-936-3182, (2) University of Joensuu 

Determining the bioaccumulation behaviors of carbon nanotubes is critical given their numerous expected applications and inevitable release into ecosystems. While previous research has indicated that several terrestrial and benthic organisms do not accumulate nanotubes spiked to soils or sediments, here we find distinctly different uptake and depuration behaviors with an aquatic organism, Daphnia magna, in a water-only system. After 24 hours of exposure to nanotube solutions, bioconcentration factors were significantly greater than typically found for hydrophobic organic chemicals. Additionally, Daphnia were unable to excrete nanotubes after 24 hours of depuration in clean artificial freshwater or filtered Lake Kontiolampi water (20.9 mg/L dissolved organic carbon). The addition of algae to the water during the depuration period, however, caused a significant fraction of the nanotubes to be removed within the first few hours (~50%), but little thereafter. Unique considerations for ecotoxicological testing of nanomaterials will also be discussed. 


ENVR 117 

Nanoparticle adhesion leads to impaired locomotor function and mortality in adult Drosophila 
Daniel Vinson1, Daniel_Vinson@Brown.edu, Xinyuan Liu2, Xinyuan_Liu@brown.edu, David Rand3, David_Rand@brown.edu, and Robert H. Hurt1, Robert_Hurt@brown.edu. (1) Division of Engineering, Brown University, Brown University Box 4105, Providence, RI 02912, (2) Department of Chemistry, Brown University, Providence, RI 02912, (3) Department of Ecology and Evolutionary Biology, Brown University, Providence, RI 02912 

The study of nanomaterial interactions with living systems in the natural environment is in the early stages with many basic principles yet to be discovered. The fruit fly, Drosophila, is a superb model for the study of genetics and cell biology with a long history of contribution to toxicology. Here we studied the effects of a panel of carbon nanomaterials (C60, carbon black, single- and multi-walled carbon nanotubes) suspended in Drosophila larval food. We found they were internalized in the larvae but were non-toxic, even at high concentrations that rendered the food optically dark. Upon extending the study to adults, we made the surprising finding that some carbon nanomaterials adhere to the external surface of Drosophila to such a degree that they overwhelm natural grooming mechanisms leading to whole-body coverage, impaired locomotor function, and early death. This novel contact toxicity was dependent on the size and structure of aggregates rather than the properties of the primary nanoparticles. The implications of these results for ecosystems and for the environmental transport of nanoparticles will be discussed. 
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Nanoparticle CuO displays significant cytotoxicity: Implication for oxidative stress 
Xiaoping Pan1, X-Pan@wiu.edu, Karthika Yarlagadda1, Krishna Priyanka Gidda1, J. Scott McConnell1, JS-McConnell@wiu.edu, and Baohong Zhang2, Zhangb@ecu.edu. (1) Department of Chemistry, Western Illinois University, 1 University Circle, Macomb, IL 61455, (2) Department of Biology, East Carolina University, Greenville, NC 61455 

Human and animal exposure to metal oxide nanoparticles is unavoidable. Six metal oxide nanoparticles (TiO2, Al2O3, Fe2O3, Co3O4, CuO, and ZnO) were screened using the Ames reverse mutation assay with and without S9 metabolic activation to determine the biological risk. Strains included TA 97, TA 100, and the E. coli WP2 trp uvrA pKM 101 which is sensitive to oxidative stress. No mutagenicity or cytotoxicity was observed for all the six tested nanoparticles at nominal exposures ranged from 0-1,000 µg/plate to all the tested strains without S9 activation. Weak mutagenicity of TiO2 and ZnO was suggested using the pre-incubation procedure with high S9 (9%) activation at high exposure levels. Strong cytotoxicity of CuO to the E. coli WP2 trp uvrA pKM 101 was found. Inhibition of cell growth by CuO followed a dose-response pattern. Cell growth was inhibited (>90%) by CuO at the highest dosage of 1,600 µg/plate. 
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Wearable nanosensor array for real-time monitoring of diesel and gasoline exhaust exposure 
Donglai Lu, Donglai.Lu@asu.edu and Joseph Wang, dlv01@asu.edu, The Biodesign Institute of ASU, Arizona State University, 1001 S. McAllister Ave., Tempe, AZ 85281 

Diesel and gasoline exhaust is known to be one of the main causes of air pollution. Several studies have suggested that diesel and gasoline exhaust causes lung cancer, cardiovascular disease, abnormal reproductive function, and central nervous system damage as well as type I allergy in the airway. Field detection of diesel and gasoline exhaust requires that a powerful analytical performance be coupled to miniaturized low-cost instrumentation. Electrochemical devices offer attractive opportunities for addressing the growing diesel and gasoline exhaust sensing needs. The advantages of electrochemical systems include high sensitivity and selectivity, speed, a wide linear range, compatibility with modern microfabrication techniques, minimal space and power requirements, and low-cost instrumentation. Recent activity in various laboratories has led to the development of disposable nanosensor arrays, novel electrode materials, and electrochemical detectors for on-site electrochemical detection of diesel and gasoline exhaust. The attractive behavior of these electrochemical monitoring systems makes them very promising for addressing diesel and gasoline exhaust problems.
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