PAGE  
4
The Nanomedicine Delivery Challenge







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

The Nanomedicine Delivery Challenge

Your Objective: The goal of this activity is for your group is to propose the most effective method for delivering a model of a nanoscale medicine to a specific location in the human body.

     Credits: 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 Scenario:

     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. Medical researchers hope that a safe method can be designed to administer a new nanoscale medicine to the lungs without damaging other organs. 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. Other patients have been diagnosed with other forms of cancer and also could benefit from the use of nanoscale medicines if the nanoscale medicines can effectively be delivered to a specific organ or to a tumor.

     The human body’s skeletal, circulatory, muscular, central nervous, digestive, reproductive, endocrine, respiratory, and excretory systems are all interrelated.  However, one specific system can be used to deliver a nanoscale medicine to a specific location in the human body.  The materials you will work with in this activity are models of medical devices and medicines that may eventually be used to treat diseases in the human body.
Medicine Delivery Devices     
     You have been given a plastic bin with examples three devices that can be used to deliver medicine utilizing one of the human body’s systems.  Explore the properties of these devices.   Discuss how they can be used to deliver a medicine to treat lung cancer and fill out Data Table 1.  
     Use the “Advantage” column in Data Table 1 to describe at least one helpful property of the device that will help your group solve a medical problem.  Indicate which human body system would be used to deliver a nanoscale medicine with the device. Use the “Disadvantage” column to describe at least one disadvantage of using the device.   
Data Table 1

	Medicine delivery device
	Human body system to utilize
	Advantage 
	Disadvantage

	A container of pill capsules

	
	
	

	A picture of an inhaler


	
	
	

	A Plastic syringe with 
no needle

	
	
	


Substances Containing Iron     

     The plastic bin also includes two clear plastic tubes.  One tube contains nanoscale particles called a ferrofluid. The ferrofluid particles are clusters of iron oxide structures.  The clusters of iron oxide structures range in diameter from 1 x 10-9 to 1 x 10-7 meters   
     The other plastic tube (with a blue cap) contains iron filings suspended in a liquid.  Iron filing particles range in diameter from 1 x 10-5 to 1 x 10-4 meters and are too large to be considered nanoscale structures.
    The ferrofluid and iron filings are models of a medicine.  Use Data Table 2 to describe the similarities and differences in the behavior of the ferrofluid particles and the iron filing particles as you use two disc magnets to produce a magnetic force field.
Data Table 2
	Item
	Similarities in behavior
	Differences in behavior

	Ferrofluid in the Demonstrations Tube

	
	

	Iron filings in the plastic tube with a blue cap

	
	


Magnetic Medicine

    You have used two disc magnets to compare and contrast the behavior of ferrofluids and iron filings.  Use Data Table 3 to describe potential advantages and disadvantages to using a medicine that responds to a magnetic field.

Data Table #3
	
	A potential advantage
	A potential disadvantage

	A medicine that responds to a magnetic field

	
	


Other Medical Challenges
     Medical researchers also are interested in developing effective strategies for delivering a medicine to a location in a person’s liver.

Question 1: What method does your group propose to deliver a nanoscale cancer drug to a location in a person’s liver? You may use a combination of words, a diagram, or a data table 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 a location in a person’s small intestine.

Question 3: What method does your group propose to deliver a nanoscale cancer drug to a location in a person’s small intestine? You may use a combination of words, a diagram, or a data table to describe your method.
Question 4: Why would your method would better than the other methods that you considered?
