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students.  He also serves on the editorial board of the Journal of Nano Education.  Each year, Dr. 
Winkelmann and a colleague host Camp NanoTech, a summer day camp for high school students 
interested in science, engineering, and especially nanotechnology. 

Abstract:   
Two new experiments are being developed for an introductory nanotechnology laboratory.  (1)  
Nanocomposites are both lightweight and strong materials that are used in many structural applications.  
Students prepare polymethylmethacrylate containing aluminum oxide nanoparticles and measure the 
nanocomposite’s flexural stress-strain properties.  Results indicate that low concentrations of 
nanoparticles in the polymer provide the greatest mechanical improvement while higher concentrations 
are not as beneficial.  Students learn why this occurs and are asked to consider the possible 
advantages and disadvantages of nanocomposites compared to the pure polymer or other structural 
materials.  (2)  Silver nanoparticles are known to be effective antibacterial agents and are used in a 
variety of commercial products.  Students prepare silver nanoparticles using various chemical synthetic 
methods and add them to bacteria cultures.  Optical absorbance measurements show which silver 
nanoparticles are most effective at preventing bacteria growth, based on the cloudiness of the solution.  
Students learn the various theories that attempt to explain the antibacterial effectiveness of silver 
nanoparticles. 
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