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Background. Tissue engineering is a rapidly evolving field that aims to create functional and viable
tissues to replace or repair damaged organs. Achieving success in tissue engineering requires a deep
understanding of complex cellular behaviors and interactions. Traditional research methods, while
valuable, may not fully capture the intricate dynamics within a living system. In recent years, agent-
based modeling (ABM) has emerged as a powerful tool for simulating and understanding these
complex processes. This paper explores the use of ABM in tissue engineering and its potential to
revolutionize the field.

Materials and methods. There are several ABM integrated development environments (IDE), to name
a few: AnyLogic, Repast, MASON, Swarm, and others.

Results. For the purpose of this research, the NetLogo IDE is used. It can provide valuable insights
concerning such aspects of tissue engineering as (a) Understanding Cellular Behaviors through
modeling individual cells as autonomous agents, each with its own set of rules and behaviors; (b)
Simulating Tissue Development by providing a dynamic model that can account for factors such as
cell density, extracellular matrix composition, and mechanical forces, allowing for a more realistic
representation of tissue formation; (¢) Predicting and Optimizing Scaffold Design via the aid in
predicting and optimizing scaffold design; (d) Studying Disease Progression and Treatment, (e)
Bridging the Gap Between Experimental and Clinical Applications by reducing costs, time, and the
number of animal experiments required, while increasing the likelihood of successful clinical
translation. Some of the applications elaborated by the author that can serve as leverage for future
models are available at https://modelingcommons.org/account/models/2495

Conclusions. Agent-based modeling offers a novel and powerful approach to the field of tissue
engineering. By simulating and understanding cellular behaviors, tissue development, scaffold design,
disease progression, and treatment strategies, ABM has the potential to revolutionize the way we
approach tissue engineering challenges. The predictive capabilities of ABM can accelerate research,
streamline experimental design, and ultimately lead to more successful clinical applications. As
computational tools and techniques continue to advance, the integration of ABM in tissue engineering
will undoubtedly play a pivotal role in shaping the future of regenerative medicine.
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