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Hierarchical Structure of Bone
 What are the origins of its 

toughness?

J.Y. Rho, et al., Medical Engineering & Physics, 1998



Crack Bridging Mechanisms
(Nalla et al. 2005)

Fibrils



Bone:
Survival via continuous healing cycles

Kc ~3 MPa-m1/2

Operating stress,  σ=200 MPa
Strength, σu =300 MPa

( ) mKa ccr μπσ 140//2 2 ≈=

How are such cracks mitigated?

( ) mKl ucp μσ 10/1.0 2 ≈=
~100 fibrils



Fibril



2nd Generation MEMS Device
For In Fluid Experiments
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Preliminary Results
Crosslink Density Change
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Preliminary Results
Diameter Change
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Micromechanisms
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Fig. 1
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(A) Fig. 2
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Fig. 3(B)
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Fig. 3(C)
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Fig. 4 
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Fig. 5 (B)
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Fig. 5 (C)
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Fig. 5 (D)
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