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organs

. Bones generate new
blood cells

 Bones store minerals for
future release

« Bones can be harvested
for Stem Cells
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p @ . Bones contain a
o  polymer known as
Calcium Hydroxyapatite Collagen.

http:'www.ch.cam.acuk/staff pics/'mjdl jpz

« Bones are a natural
Composite material



Compact Bone & Spongy (Cancellous Bone)

Lacunae containing osteocytes
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« Periosteum

Csteon of compact bone

Yolkmann's canal
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« Compact Bone under
an SEM

« Spongy Bone under



experience large
amounts of stress.

. Bones may
experience different
types of loads.
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always changing,
growing new cells.




Running

o If running, or jumping,
and landing on one
leg, that leg takes all
the weight.

« I'he load of the body
weight is given all at

_ : . once when the
. Gradual, static loading W runner's foot strikes

that eventually i the ground.
becomes steady. It

« The loading on the

0\
- The load does not T legs alternates with
change with time. F time.

The stress acting on the smallest cross-section of the leg is highest
when the force is high, and the cross section's area is small. With
enough force, the leg could easily break!



« Thought: Imagine having to develop a prosthetic limb for
an athlete like LeBron James. The design would need to

allow him the abillity to still play basketball despite the
prosthesis.

- How would you design it?

- What materials would you use?

- Could it be as strong as a real one?
- What are potential problems?






- 1 - pair of scissors & ruler

. The bone must be manufactured according to design
constraints

« The bone will be tested by the contestants under judge's
supervision in the flexure-test until failure using
Incremental weights.

» The design with the highest flexure strength wins!



Design Requirements

Using the card stock paper, each contestant must build a model bone
to be tested in the flexure apparatus shown. The bone must be
designed according to the following constraints. The bone does not
have to be round! The bone must fit the design template.

8" long Max. 7" long Min.
= 1/2" ID Min

Trabeculea should not
1" OD Max. 2" Min.  exceed 3". See rule.

The general rule for the trabeculae is that you may compact paper
Inside the bone, however, the judge must be able to insert a pencil to a
minimum depth of 2”. Be creative!



load for 5 seconds for strength to be recorded.




This concludes the Bone Strength Competition!

Questions?

Artwork from: / h ~ The American Society for |
Bone and Mineral Research

Special Thanks to:
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