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Mechanical Properties of Bone vs. Biomaterials

R.K. Roeder, et al., JOM, 2008.
Elastic Modulus, E (GPa) 
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Hierarchical Structure of Bone Tissue

J-Y. Rho, et al., Med. Eng. Phys.,1998.
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Preferred Orientation of Bone Mineral
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Preferred Orientation of Bone Mineral

W. Yue and R.K. Roeder, 2006.

20-150 x 10-80 x 2-10 nm 
average: 50 x 25 x 3 nm 
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HA Whisker Reinforced Polymers
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Roeder, et al., J. Biomed. Mater. Res., 2003

Preferred Orientation of HA Whiskers
In

te
ns

ity
 (a

rb
itr

ar
y 

un
its

)

random
powder

10
0

10
1

11
0

20
0

11
1 00

2
10

2 21
0

21
1

11
2

30
0

20
2

30
1

21
2 31

0
31

1
11

3
20

3

00
4

32
222

2
31

2 21
3

32
1

41
0

40
2

10 20 30 40 50 60
Two Theta (°)

[002]

30 vol% HA whisker
reinforced HDPE



AME 60646: Failure of Materials (R.K. Roeder)

Yue and Roeder, J. Mater. Res., 2006

Preferred Orientation of HA Whiskers

30 vol% HA whisker
reinforced HDPE
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Preferred Orientation of HA Whiskers

Converse, et al., Biomaterials, 2007
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HA Whisker Reinforced PEEK
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HA Whisker Reinforced Polymers
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Kane, et al., J. Mech. Behav. Biomed. Mater., 2008

HA Whisker Reinforced HDPE
four point bending fatigue,15 MPa at 2 Hz in PBS at 37°C

*p < 0.01, T-test
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Kane, et al., J. Mech. Behav. Biomed. Mater., 2008
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Nalla et al., J. Biomechanics, 2005

Bone

surface microcracks formed during fatigue loading


