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The Nanomedicine Design Challenge
     A patient has been diagnosed with lung cancer. She has tried various treatments including chemotherapy and herbal remedies. Her cancer is very resistant to traditional treatments. A new cancer drug has been developed that looks promising for curing lung cancer.  

    Unfortunately, this drug is harmful to many other organs in the human body, including the liver, intestines, and brain. This drug may briefly be in the bloodstream, but it needs to get to the lungs quickly so that it harms the cancer tumor in the lungs and does not damage other organs in the body. 
     You have been given a box that contains three devices that can be used to deliver a medicine to an organ in the human body. The box also includes a clear plastic container containing nanoscale particles called a ferrofluid and a container of dry iron filings. The ferrofluid and iron filings represent a nanoscale medicine.
   Explore the properties of items in the box and fill out the Data Table on Page 3.  Use a magnet to explore the properties of the ferrofluid in the display cell and the iron filings in mineral oil in the capped plastic tube.  
   Medical researchers hope that a safe method can be designed to administer the new nanoscale medicine to the lungs without damaging other organs. Use the “Advantage” column to describe at least one helpful property of the device or material that will help your group solve the medical problem.  Use the “Disadvantage” column to describe at least one property that will not help your group solve the problem.   Use your completed Data Table to design effective strategies to deliver a nanoscale medicine to a person’s lungs and to other organs in the human body.
Answer the following questions as you design strategies.
Question 1: What method does your group propose to deliver this cancer drug? You may use words or pictures to describe your method.
Question 2: Why would your method would better than the other methods that you considered?
     Medical researchers also are interested in developing effective strategies for delivering a medicine to the muscular system of the human body.

Question 3: What method does your group propose to deliver this cancer drug? You may use words or pictures to describe your method.
Question 4: Why would your method would better than the other methods that you considered?
     Medical researchers also are interested in developing effective strategies for delivering a medicine to the digestive system of the human body.

Question 5: What method does your group propose to deliver this cancer drug? You may use words or pictures to describe your method.
Question 6: Why would your method would better than the other methods that you considered?
     Now recall what you have learned about the structure of different types of cells in the human body.  

Question 7: How would a nanoscale medicine that has been taken by a person enter a cell inside an organ in the human body or a cancer cell that is a part of a tumor?

Medicine Delivery Data Table
	Item
	Advantage (helpful property)
	Disadvantage

	Pill capsule


	
	

	Picture of an inhaler


	
	

	Plastic syringe with no needle
	
	

	Nanoscale ferrofluid

	
	

	Iron filings in mineral oil

	
	

	Magnet

	
	


 Note: The data table and the directions for this activity have 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 in the November 2006 issue of Science Scope.
