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Cells within load-bearing soft tissues sense and respond to diverse stimuli, 
particularly mechanical. Data collected across micro- to macro-scales 
reveal that many of these responses can be understood within the context of 
“mechanical homeostasis,” that is, a ubiquitous process by which particular 
mechanical quantities are regulated to remain, within a range, near a preferred 
value, often called a set point. As an example, both blood fl ow-induced wall 
shear stress and blood pressure-induced intramural stress tend to be mechano-
regulated to remain close to region-specifi c set-points in vascular mechanics.

In this talk, we will consider arteries as an archetype of soft tissues for they 
exhibit the characteristic nonlinearly anisotropic responses seen in most 
soft tissues. Moreover, we will consider three examples to illustrate how 
mechanics can inform models of the associated mechanobiology. These 
examples include the development of local dilatations of the arterial wall, 
referred to as aneurysms, the response of the arterial wall to sustained 
elevations in blood pressure, known as hypertension, and the design and 
use of a tissue engineered conduit for treating children with congenital 
heart conditions. In each of these cases, we will use a common theoretical 
framework referred to as a constrained mixture model, which reveals the need 
for three classes of constitutive relations – those for the production, removal, 
and mechanical response of individual structurally signifi cant constituents that 
endow the arterial wall with stiffness and strength.
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