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OBJECTIVE: Bone contains exclusively genetic Type I collagen. These collagens are identical sequences of

amino acids that form the tropocollagen molecules linked by cross-links found at the end of each tropocollagen
molecules. Collagen cross-linking, a major post-translational modification of collagen, plays important roles in the
biological and biomechanical features of bone. The aim of this work is to use a 3D nano-scale finite element model
of a sub structure in collagen fibril called mineralized collagen microfibril and to investigate the important roles of
@ross—links in the expression of bone strength and its capacity and ability to absorb energy.

a Finite element modelling of collagen METHOD
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» Mineralized collagen microfibril
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» 3D finite element model mesh

lllustration of real microfibril 3D finte element model of microfibril

!

o . E Rheological properties Value source
app
A - Oapp Stiffness k ( N/nm) 1181.1 3 e-11 Buehler (2008)
P . Al € app Friction parameter f,, (pN) 466 Buehler et al. (2008)
app
K Io Delayed spring response parameter d (nm) 10 Uzel and Buehler, (2011) /
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1) Equivalent Young’s modulus of collagen microfibril as a function of 3)Equivalent fracture stress of collagen microfibril as a function of
the cross-link number under varying Young’s modulus of mineral E the cross-link number under varying Young’s modulus of mineral E
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2) Poisson’s ratio of collagen microfibril as a function of the cross-link AEquivalent damping capacity of collagen microfibril as a function of
\ number under varying Young’s modulus of mineral Em the cross-link number under varying Young’s modulus of mineral Em/
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