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.d Parametric constitutive models are models in WhICh
rying  material properties at the macro scale (here - orthotropic
sured  elastic constants) are explicit functions of certain
nthe  microstructural parameters. Such models are desired in
arent  e.g optimization problems of material properties in which
ooth  the most efficient gradient methods can be then used.
nans,  In the case of cancellous bone, parametric constitutive
logy ~ models enable numerically efficient simulation of
w by  adaptive bone remodelling processes at the macro
mple  scale. Parametric constitutive models are constructed
white by homogenization of microstructural properties. This
1. We requires assumption of microstructure periodicity.
onin  In cancellous bone this assumption is problematic,
pper  however, observations indicate that there are some
ction  typical classes and patterns of microstructure geometry
ssical  (likebars, plates or fenestrated cells) found in practically
ropy  all human and animal bones (1). This allows to define
brain,  a repeatable microstructural unit described by 3 or 4
ation. geometric parameters, corresponding in the macro
kling  scale to transversely isotropic or orthotropic material,
balso  respectively, that mimics with a good accuracy actual
K. bone microstructure (2). Mechanical properties of
ahomogenized material can be determined in a variety
of numerical methods (e.g. FEM) for a particular set
of parameter values. Repeating the computations for
a sufficiently large number of different parameter
values sets generates a database whose interpolation
allows to determine macroscopic material properties
for each arbitrary microstructure without the need to
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H
perform another time-consuming numerical analysis of E
) the homogenization problem. ;
Comparison of materialproperties of actual bone
samples and the homogenized artificial microstructures :
proves good correspondence between each other.
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