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Introduction
Arterial walls are composed of three distinct layers, namely tunica intima, media and adventitia. Within these layers collagen fibres are considered to be the main load-bearing constituent of tissue [1]. Mechanical property changes occur in pathological arterial tissues. Remodelling of collagen fibres in the tissue is a key contributor to these mechanical property alterations [2].
The main aim of this research is to provide a short review of collagen fibre remodelling algorithms which have been applied to arterial tissue to explain the evolution of collagen fibre structures in healthy and diseased vessels.

Existing models
Arterial tissue fibre remodelling algorithms require structurally based constitutive models which incorporate collagen fibre orientation [1]. The most common structural form of the constitutive relationship for fibre based arterial tissues is that proposed by Gasser et al [1]. In this model, the strain energy density of the tissue ( is described by an isotropic matrix and an anisotropic function defined by two families of collagen fibres as follow:
      (1)
              (2)
Where C10, k1, k2 and κ are material parameters determined using experimental tests. is the trace of  the deviatoric form of the right Cauchy Green tensor(). 0i is a unit vector defining the mean angle  of collagen fibres (α) and  is a Green- Lagrange strain like quantity which is formed by the tensor product of the generalized structure tensor () and .
Arterial fibre remodelling algorithms proposed to-date can be classified by three common approaches. The first method is based on the assumption that collagen fibres reorientate based upon principal stretches or stresses [3, 4, 5]. In these methods, if 1, 2 and 3 are the directions of principal Cauchy stress, it is assumed that collagen fibres evolve in the artery to carry high tensile stresses. Taking into account these assumptions, the orientation angle of collagen fibres is a function of the ratio between the magnitudes of the two highest principal stresses or stretches, see Fig.1. The collagen architecture predicted by these models is similar to the double-helix structure seen in arteries [4].
In the second method, arterial tissue fibres are assumed to remodel such that the total potential energy of the tissue is minimised, or in other words the tissue’s load bearing capacity is maximized [6].
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[bookmark: _GoBack]Figure. 1: Arterial principal stresses and fibre alignment 

Finally, a third method has been proposed which assumes collagen fibres are realigned such that the gradient of the transmural stress is minimized [6].

Whilst all of these methods can successfully predict the near circumferential arrangement of fibres within arterial tissue, assumptions are inherent in these models, i.e. the types of collagen and content, and its thickness are assumed to be constant and in all cases patient specific factors such as growth or remodelling potential are neglected [6].

Discussion
Although several remodelling algorithms have been proposed in the literature, there has been little direct validation with respect to in vitro and in vivo remodelling. The future goal of this project is to develop a remodelling algorithm that can be validated using experimental data and which could potentially incorporate collagen quantity and quality, as well as orientation. The inclusion of additional remodelling factors which account for damage phenomena, active stress contributions from smooth muscle cells and patient specific growth potential will also be explored.
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