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ARTICLE INFORMATION ABSTRACT

Original Research Paper Tissue engineering has been a rapidly growing field of research for several decades, driven by the
Received 20 January 2016 human urgent need for tissue substitutes and transplantable organs. Considering the advancements, the
Accepted 14 February 2016 clinical applications in the field of tissue engineering have been limited until now. The major reason

Available Onfine 26 March 2016 toward this limitation is the lack of sufficient blood supply for the tissue in the earliest phase after

implantation. Time-consuming process of angiogenesis leads to inadequate vascularization and finally,

Keywords: . N s H .

An);iogenesis Process death of_cells and destruction of tissue. DL{r_lng recent years, b_y |_mp|ement|ng a strategy called
Tissue Engineering Inosculation, attempts have been made to facilitate tissue vascularization by a preformed vasculature
Inosculation Strategy network within tissue structure. In the current research considering cellular nature of angiogenesis

Cellular Patts Madel process, relying on a cell-based mathematical model, the effect of inosculation strategy is investigated

through the dynamics of angiogenesis process with respect to extracellular, cellular and intracellular
spatio-temporal scales. The results show the advantages of inosculation strategy over angiogenesis
strategy in vascularization of tissue constructs. The model demonstrates the capability of inosculation
strategy to improve the anastomosis probability, which provides the crucial requisite for the blood to
flow through capillary network. Furthermore, the cellular model was developed in such a way that the
effects of extracellular matrix on morphogenesis through branching phenomenon are illustrated.
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Fig. 1 A schematic illustration of the two principal vascularization
strategies in tissue constructs, Angiogenesis and Inosculation [1]
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