Everyday Nano:  
Evaluating Health/Safety Concerns
Learning Objectives:

· To become familiar with the characteristics of nanomaterials that make them potentially harmful to humans

· To identify a working set of  criteria by which to evaluate the health impact of products with components developed using nanotechnology

· To become aware of the two most extreme societal reactions towards nanotechnology

· To develop the analytical skills to critically evaluate information (and sources of information) about nanoproducts presented in:

· Advertising

· News articles

· Industry literature

· Consumer advocacy literature

· Technical literature
and to learn to distinguish between these sources of information.

Standards
National Standards
            Grades 9-12 

                   Content standard A: Science as Inquiry

                                Identify questions and concepts that guide scientific investigations.

                                Formulate and revise scientific explanations and models using logic and                  

                                evidence.

                               Use technology and mathematics to improve investigations and  

                               communications.

                  Standard E: Science and Technology

                               Develop understandings about science and technology.

                  Standard F: Science in Personal and Social Perspectives

                              Develop understanding of personal and community health.

                              Develop understanding of natural and human-induced hazards.

LESSON PREPARATION
Materials:

	General Articles
	File Name

	Cunningham, A. (2006). Particular Problems. Science News, 169(18), 280-281.
	particlerisks.pdf

	Consumer Union of U.S., Inc. (2007b, July 2007). Nanotechnology:  Untold promise, untold risk. Consumer Reports, 40-45.
	consreport.pdf

	Morrissey, S. R. (2007). Challenges of risk-based nanotech research [Electronic Version]. Chemical & Engineering news, October 15, 2007. Retrieved February 27, 2008 from http://pubs.acs.org/cen/email/html/cen_government__85_8542gov1a.html.
	nanopolicy.pdf

	“Magic Nano” Articles
	

	Thayer, A. M. (2006). Nanotech consumer product recalled in Germany [Electronic Version]. Chemical & Engineering News, April 7, 2006. Retrieved February 27, 2008 from http://pubs.acs.org/cen/email/html/cen_84_i15_8415nanotech.html.
	MagicNano1.pdf

	Federal Institute for Risk Assessment. (2006b). Exercise caution when using "nano-sealing sprays" containing a propellant!   Retrieved February 27, 2008, from http://www.bfr.bund.de/cd/7699
	MagicNano2.pdf

	Federal Institute for Risk Assessment. (2006a). Cause of intoxications with nano spray not yet fully elucidated.   Retrieved February 27, 2008, from http://www.bfr.bund.de/cd/7750
	MagicNano3.pdf

	Ross, P. E. (2006). Tiny toxins? [Electronic Version]. Technology Review. Retrieved February 26, 2008 from http://www.technologyreview.com/printer_friendly_article.aspx?id=16814.
	MagicNano4.pdf

	von Bubnoff, A. (2006a). Magic Nano shows industry need for standard terminology [Electronic Version]. Small Times. Retrieved February 26, 2008 from http://www.smalltimes.com/articles/article_display.cfm?ARTICLE_ID=270588&p=109.
	MagicNano5.pdf

	von Bubnoff, A. (2006b). Study shows no nano in Magic Nano, the German product recalled for causing breathing problems [Electronic Version]. Small Times. Retrieved February 26, 2008 from http://www.smalltimes.com/articles/article_display.cfm?ARTICLE_ID=270664&p=109.


	MagicNano6.pdf

	Sunscreen Articles
	

	Nohynek, G. J., Lademann, J., Ribaud, C., & Roberts, M. S. (2007). Grey goo on the skin?  Nanotechnology, cosmetic and sunscreen safety. Critical Reviews in Toxicology, 37, 251-277.
	detailbackgrnd.pdf

	Garber, C., & Berger, M. (2006). Nanoparticles and sunscreen safety [Electronic Version]. Nanowerk Spotlight from http://www.nanowerk.com/spotlight/spotid=714.php.
	sunscreen1.pdf

	Consumer Union of U.S., Inc. (2007c, July 2007). Sunscreens: Some are short on protection. Consumer Reports, 6-7.
	sunscreen2.pdf

	Consumer Union of U.S., Inc. (2007a). Nanotechnology:  Our first test [Electronic Version]. ConsumerReports.org. Retrieved February 26, 2007 from http://www.consumerreports.org/cro/health-fitness/nanotechnology-7-07/nanoparticles-in-sunscreens/0707_nano_sunscreen_1.htm.
	sunscreen3.pdf

	Salleh, A. (2008). Tests on sunscreen nanoparticles 'reassuring' [Electronic Version]. Australian Broadcasting Corporation:  News in Science from http://www.abc.net.au/science/articles/2008/02/18/2164014.htm?site=science.
	sunscreen4.pdf

	skinterra. (2008). Applied Therapeutics.   Retrieved February 27, 2008, 2008, from http://www.skinterra.com/product/lines/applied_therapeutics.html
	sunscreenadv1.pdf

	Mustela. (2008). Very high sun protection lotion SPF50.   Retrieved February 27, 2008, 2008, from http://www.skinterra.com/product/lines/applied_therapeutics.html
	sunscreenadv2.pdf

	Behr Paint Articles
	

	Theogaraj, E., Riley, S., Hughes, L., Maier, M., & Kirkland, D. (2007). An investigation of the photoclastogenic potential of ultrafine titanium dioxide particles. Mutation Research, 634(2007), 205-219.
	nanoTiOgen.pdf

	Warheit, D. B., Hoke, R. A., Finlay, C., Donner, E. M., Reed, K. L., & Sayes, C. M. (2007). Development of a base set of toxicity tests using ultrafine TiO2 particles as a component of nanoparticle risk managment. Toxicology Letters, 171(2007), 99-110.
	nanoTiOtoxic.pdf

	nanotechwire.com. (2006). BEHR paints utilize nanotechnology to develop new BEHR premium plus interionr sateen lustre kitchen and bath enamel [Electronic Version]. nanotechwire.com. Retrieved February 26, 2008 from http://nanotechwire.com/news.asp?nid=3133&ntid=126&pg=14.
	proBehr1.pdf

	Stewart, C. (2006). A prime use of nanotechnology. The Orange County Register.
	proBehr2.pdf

	Behr. (2008a). Concrete/Masonry Waterproofers No. 875.   Retrieved February 27, 2008, 2008, from http://www.behr.com/behrx/act/view/products_detail?prodGroupId=118&catName=Concrete%2FMasonry+Waterproofers&catId=6
	BehrAdvert1.pdf

	Behr. (2008b). Premium semi-transparent weatherproofing deck, fence & siding stain.   Retrieved February 27, 2008, 2008, from http://www.behr.com/behrx/act/view/products_detail?prodGroupId=133&catName=Wood+Stains&catId=12
	BehrAdvert2.pdf


Activity:
I.  Assign “Background Articles” for reading before the activity (over several days, prior).  

II.  Depending on time allotted, either break participants into two groups (one to read “Magic Nano” spray articles and one to read sunscreen articles) or have whole group read each separate set of articles.  After reading articles,  have participants prepare summary statements including:
· Characteristics of the “Magic Nano” spray or sunscreens with nanoparticles that make them potentially harmful

· The sense or overall “feeling” of the reactions to these products as they developed/changed over time. 

· Criteria for judging literature:

· objectivity

· use of persuasive language

· types of evidence presented

· intended audience
III.  Have whole group read “Behr paint” articles (2 industry, 2 Behr advertising, and 2 technical articles).  Consider and then discuss the potential health impact of using Behr paints with “NanoguardTM” and the conditions under which the product could be harmful.
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