Name:_______________________________  Date:___________________

Heart Valve Engineering Design Task

Carmine is a 49-year old with a damaged mitral valve. Due to degenerative disease, his heart valve cannot be repaired, and therefore, he needs a replacement. Carmine is on a prescription medication called Coumadin because of a stroke he suffered last year. Carmine has anxiety over surgery, and so he wants a replacement valve that will last his lifetime.

Along with a cardiologist and cardiothoracic surgeon, your team of biomedical engineers will design, construct, and implant a replacement mitral valve.

Design Challenge: Design, construct, implant, and test a replacement mitral valve that that meets the following Design Requirements:

· Allows blood to flow in one direction from one chamber to another and does not allow blood to flow back the other direction. 

· Uses minimal materials/cost.  

The following is to be completed BEFORE picking up materials:
1. For this specific patient, would you recommend a biological or mechanical valve? Why?

1) If the box represents one side of the heart, and you are implanting a mitral valve, what side are you working on? Label the side and chambers on your box.

3. In what direction will blood (marbles) flow through the chambers?

Part II:  Conceptual Design
4. Discuss the ideas you have for the valve construction using the materials provided.    Document your ideas for different designs in the space below.
Part III:  Design Development and Evaluation
Document your Designs and Results:

	Design #
	Design (describe or draw the heart valve and materials used)
	Effectiveness Score:
1) Percent of Blood Cells that MOVE:  Record # of marbles that move from left atrium to left ventricle.  Divide this number by the total number of marbles.

2) Percent of Blood Cells that STAY:  Record number of marbles that STAY in the left ventricle.  Divide this number by the total number of marbles.  
Use chart on last page to determine score.  
	Materials Score:
Begin with 50 pts.  Subtract off points based on the materials used.  

Use chart on last page to determine score.  
	#leaflets

Bonus of 25 pts. if 2 leaflets
	Total Score

	
	
	
% Move:   ____  Score: ______

% Stay: _____ Score _______

Total Score:  _______________
	
	Bonus?

______
	

	
	
	
% Move:   ____  Score: ______

% Stay: _____ Score _______

Total Score:  _______________
	
	Bonus?

______
	

	
	
	
% Move:   ____  Score: ______

% Stay: _____ Score _______

Total Score:  _______________
	
	Bonus?

______
	

	
	
	
% Move:   ____  Score: ______

% Stay: _____ Score _______

Total Score:  _______________
	
	Bonus?

______
	


Part IV:  Reflection:
1. Describe the solution that worked best.  





2. How did you come up with that solution?  (Describe the process.) 




3. How did you know it was the best (most successful) solution? 


4. How did you incorporate what you learned from testing into your next design iteration?




5. What were some of the trade-offs you faced as you worked to meet the design requirements?   

Effectiveness Score Calculator:
	Percent of Blood Cells
	Points Awarded

	100 %
	25 points

	75-99%
	20 points

	50-74%
	10 points

	0-49%
	0 points


Materials Score:
	Material
	Points

	Cardboard
	-20

	Index Cards
	-10

	Tissue paper
	0

	Brown paper bags
	-4

	Popsicle sticks
	-10

	Toothpicks
	-8

	String
	0

	Aluminum foil
	-8

	Construction paper
	-6

	Duct tape
	-10

	Scotch tape
	0

	Elmer’s glue
	0


� Adapted from Teach Engineering task, � HYPERLINK "https://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_heartvalves/cub_heartvalves_lesson01_activity1.xml" ��Saving a Life: Heart Valve Replacement�.








