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"As a consequence of primary shape variations and continuous loading, or
even due to loading alone, bone changes its inner architecture according to 
mathematical rules and, as a secondary effect and governed by the same
mathematical rules, also changes its shape."

"The Law of Transformation of Bone",1892



Nature builds bones as the engineer bridges



Karl Culmann, 1821-1881



Anthony G.M. Michell, 1904



Modulus - Density



Strength - Density



Specific Modulus – Specific Strength



Atomic model of the actin filament

Holmes et al. (1990) Nature 347, 44-49



Tying a knot in an actin filament

Arai et al. (1999) Nature 399, 446-448



Friction of F-actin knots
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Kirchner & Neukirch
JMBBM 2010,3:121-123



Pavo cristatus sub. alba



Pavo feather
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Mechanical tests on Pavo



Atlantic Puffins (Fratercula arctica)
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