Fractures and Forces

What type of mechanical constraint will cause different types of bone fractures?

What kinds of material deformations happen when you injure your bones?

How could you support a broken bone during its healing process?

Notes and Research

1. Complete Workbook pages 195-198; (Textbook pages 368-373)

2. Visit the sites and take brief notes. Pictures and diagrams are often better than text.  Point form is definitely better than complete paragraphs.
Bone Fracture – Types, Fracture Repair and Osteomyelitis  (Watch up until 5:22 – No need to take notes on osteomyelitis (Draw the diagram showing how to describe fractures.)
https://www.youtube.com/watch?v=MNkI6Of2PRs
Understanding Bone Fractures: The Basics (Describe the types of fractures from this site)
http://www.webmd.com/a-to-z-guides/understanding-fractures-basic-information
Fractures, Types and Mechanisms – Everything you Need to Know (Draw diagrams of fractures including force arrows where they’re given.)
https://www.youtube.com/watch?v=tXFFaMdNNJk
Procedures

1. Use paper tubes, skewers and/or twigs to represent bones.

2. Apply mechanical constraints (forces) to your bones to reproduce some typical bone fractures.  

3. Record the constraint used and location you applied the force in your data table. Use diagrams, please.
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Data and Observations
	Bone fracture
	Material used to replicate fracture 
	Constraint and location force was applied. ( Draw the broken “bone” and indicate where you applied the force to cause the fracture)

	Greenstick


	
	

	Spiral


	
	

	Comminuted


	
	

	Transverse


	
	


Analysis
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1. Correct the force arrows.

2. Label the forces shown in 

the diagram.

Design Challenge
Design a device to support a broken bone throughout healing.

Considerations:  The device must be…
· Strong
· Minimally invasive
· Compatible with human tissue (biocompatible)
· Does not degrade

· Inexpensive
· Easy to implement
Notes and Research:
Powerpoint
Describe the type of  fracture you will be treating.
· Draw a diagram showing your broken bone

· Add force arrow to show where the constraints were applied.

· Describe the break using the terms you wrote down in your notes and the correct name(s) for your bone(s).
· Explain how it was broken in a short text.

· Explain why this break cannot be managed using conventional means with a cast or sling.
Describe your Biomedical Engineering Device  (Use your notes from the powerpoint or do more research using the search string; “external internal fixation”)
Draw your device and show how it would be attached.   

Briefly explain how you would respond to the considerations outlined in the challenge. List the materials you might use to make your device. (page 4.  Use the search string “biocompatible materials internal external fixation”)
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