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7.3 Micromechanics of Cortical Bone 575

pores filled with electrically conductive biclogical fluids and soft tissue—blood,
lymph, nerve tissue, etc.

Our analysis is based on description of the bone microstructure given by Martin
and Burr [341], Currey [101], and Fung [145] sketched in Fig. 7.11. We model the
bone as porous, elastically transversely isotropic material of low electric conduc-
tivity containing three systems of pores filled with elastically soft and electrically
highly conductive tissue:

e Parallel cylindrical pores (Haversian canals) modeled as strongly prolate
spheroidal inhomogeneities, their axes coinciding with the transverse isotropy
axis x3 of the material symmetry of the matrix. Their aspect ratio is y = 31 /4R
where £ is the length of the osteon (we used the average value of 4 mm) and R is
the radius of the canal (we assumed 125 pm). This implies modeling of the
canals by spheroids with aspect ratio y = 120 that is needed to preserve the
volume of canals and their radii.

Haversian canal
diameter ~ 300 um
Blood vessels

Osteocyte lacunae
diameter 5—7 um

Network of
canaliculi and Volkman's canals
diameter1-10 ym

s

Lamelae

Fig. 7.11 Microstructure of cortical bone used in the present model: it is formed by osteons
surrounding Haversian canals that contain blood and lymph vessels and nerves. Volkman’s canals
and canaliculi are randomly oriented in the planes orthogonal to the Haversian canals. The
lamellae in osteons contain esteocytes located in oblate spheroidal pores (lacunae) (from Casas and
Sevostianov [70], with permission)
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