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Nanomedicine Teacher’s Guide


[image: image1.emf]STEM ED/CHM Nanotechnology at UMass Amherst

A Teacher’s Guide for the Nanomedicine Activity

The Nanoscale Context: This activity provides an opportunity for students to compare and contrast the behavior of a model of a nanoscale medicine with that of a microscale substance.
The STEM Context: The activity can be integrated into a study of the human body’s systems and the behavior of substances that respond to a magnetic force field. 

National Science Education Learning Standards Examples    

· Life Science Standard; Grade 5-8 (Page 156): “The human organism has systems for digestion, respiration, reproduction, circulation, excretion, movement, control, and coordination, and for protection from disease. These systems interact with each other.”

· Science and Technology Content Standard E; Grades 9-12 (Page 192): Students should demonstrate thoughtful planning for a piece of technology or technique. Students should be introduced to the roles of models and simulations in these processes”.

Massachusetts Science and Technology/Engineering Learning Standards Examples

· Physical Sciences; Grades 3-5 (Page 65): “Identify and classify objects that a magnet will attract and objects that a magnet will not attract.”

· Life Science; Grades 6-8 (Page 51): “Identify the major functions of the major systems of the human body (digestion, respiration, reproduction, circulation…..) and describe ways that these systems interact with each other.”

· Technology/Engineering; Grades 6-8 (Page 89): “Describe and explain adaptive and assistive bioengineered products, e.g., food, bio-fuels, irradiation, integrated pest management.”

 Materials for the Activity

1. FerroFluid display cell and magnet.  ($29.95) Item FF-200 at the following web site: 

http://www.teachersource.com/catalog/index.html.

2. 50 mL centrifuge tubes (with screw cap):  

· Carolina Science Item FR-19-0602        Pack of 50 (Non Sterile) for $24.30

3. Iron filings
4.  Plastic Syringe with no needle.
· Fisher Item S30467-6 (100 for $15.55)  

5. Empty gel capsules: We may have enough.

Other Materials: 

· Mineral oil and a picture of an inhaler that is available at:
http://allergy.peds.arizona.edu/southwest/devices/inhalers-asthma/images/albuterol01.jpg
Activity Strategies and Extensions 

     This activity has been adapted from the article “Nanomedicine: Problem solving to treat cancer” co-authored by Melissa A. Hemling, Lauren M Samuel, Greta Zenner, Amy C. Payne, and Wendy C. Crone.  The article was published by the National Science Teachers Association in the November 2006 issue of Science Scope. The Science Scope journal article includes an extensive discussion of pedagogical approaches to introducing and facilitating this activity as well as numerous references to journal articles and web sites.  
    In addition to the approaches discussed in the journal article, this activity can also effectively be utilized as a demonstration of the interdisciplinary nature of nanoscale science and engineering.   As an example, students can design electromagnets that can be used instead of permanent magnets.  Students can then experiment with circuit designs that vary the strength and direction of the magnetic field used to manipulate the ferrofluid in the nanomedicine display cells.
Research Activities

     Students can also use the Internet to learn about the various nanoscale medical research projects being conducted.  One example is The Bionanotechnology Technical Research Group at the University of Massachusetts Amherst that brings together a diverse array of researchers studying the biomedical and life sciences aspects of nanotechnology, in collaboration with industry, for applications in the biomedical, pharmaceutical, food manufacturing, and environmental fields. Bionanotechnology research from UMass labs has implications in such areas as biomaterials and tissue engineering, encapsulation of drugs, flavors and nutrients, drug design, hyperthermic cancer therapy, biosensors, lab-on-a-chip, biomedical implants, pharmaceutical separations, and nanoengineered proteins.  
     The URL for the research groups of Nanoscale Science and Engineering at the University of Massachusetts Amherst is: http://www.umass.edu/massnanotech/trg3.htm.
Interesting Web Sites
The following YouTube web sites have images of the artistic manipulations of ferrofluids.  
· http://www.youtube.com/watch?v=zpBxCnHU8Ao&mode=related&search=
· http://www.youtube.com/watch?v=9SKVHv63SlM&mode=related&search=
The following web site describes the use of surfactants in synthesizing ferrofluids.
· http://www.rmcybernetics.com/projects/experiments/ferrofluid_magnetorheological_fluids.htm
     The Interdisciplinary Education Group at the University of Wisconsin Madison has provided the following website with a description of the ferrofluid that you can synthesize in a laboratory.  

·  http://mrsec.wisc.edu/Edetc/nanolab/ffexp/index.html
