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in tissue engineering

Hooman Salavati', Majid Soltani'”, Hossein Bazmara®

1- Department of Mechanical Engineering, K. N. Toosi University of Technology, Tehran, Iran.
2- Department of Mechanical Engineering, Islamic Azad University Pardis Branch, Tehran, Iran.
* P.0.B. 19395-1999 Tehran, Iran, msoltani@kntu.ac.ir

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
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Available Online 26 March 2016 clinical applications in the field of tissue engineering have been limited until now. The major reason

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 > H .

Anygiogenesis Process death of'cells and destruction of tissue. Du_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 Potts Model 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. 4 Schematic results after few time steps. Endothelial cells (ECs)
number 4 and 5 are growing and ECs number 6 and 7 after reaching
target volume entered into mitosis cycle and create ECs number 8 and 9
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