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Abstract 

In this commentary, we explore the role artificial intelligence (AI) can play in the development of innovative 

biocomposites for tissue engineering, emphasizing its ability to enhance material design and streamline 

production. Using artificial intelligence, biomaterials can be customized for individual patients, improving 

outcomes. AI-driven biocomposites are poised to transform tissue repair and regeneration, with personalized 

materials becoming standard by 2030 despite data quality and regulatory issues. 
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 Introduction 

The integration of Artificial Intelligence (AI) in the discovery and development of innovative biocomposites 

for tissue engineering applications marks an important advancement in the field of biomedical engineering 

[1]. Tissue engineering aims to restore or replace damaged tissues using biomaterials, cells, and biochemical 
factors. However, the complexity of designing functional three-dimensional structures presents substantial 

challenges [2]. AI boosts these processes by utilizing machine learning (ML) and deep learning (DL) 

algorithms to analyze extensive datasets, predict material behaviors, and optimize properties, thereby 
accelerating the improvement of effective biocomposites [3]. Fig. 1 shows the number of articles related to 

using AI for developing innovative tissue engineering composites from recent years with a forecast extended 
to 2030 based on google scholar. This commentary not only emphasizes the novelty of AI-driven 

biocomposites in transforming tissue engineering but also predicts a future where personalized, AI-

optimized biomaterials will become the norm, significantly optimizing patient outcomes and transforming 

the field by 2030. 

Contributions of AI in Material Discovery 

AI plays a pivotal role in facilitating material discovery and design within tissue engineering [4]. By 
employing predictive modeling techniques, researchers can rapidly identify and develop new biomaterials 

that exhibit desirable characteristics for various applications, such as bone, heart, nerve, skin, and cartilage 

repair. This capability meaningfully reduces the time and resources typically required for traditional 
material testing and validation [5]. Furthermore, AI can raise the physical and biological properties of 

biocomposites, ensuring they meet stringent standards for biocompatibility and functionality essential for 

successful incorporation into biological systems [6].  

A R T I C L E I N F O R M A T I O N 

Article History: 

Received: September 20 2023 

Received in Revised form: November 31 2023 

Accepted: December 25 2023 

       . 

Keywords: 

Artificial Intelligence (AI)  

Tissue Engineering  

Biomedical Engineering 

Biocomposites 

 

https://jourcc.com/index.php/jourcc/article/view/231
mailto:daryanejad2004@gmail.com
https://doi.org/10.61186/jcc.5.4.2
https://jourcc.com/index.php/jourcc/index
https://jourcc.com/index.php/jourcc/index
https://crossmark.crossref.org/dialog/?doi=10.61186/jcc.5.4.2


2  M. Mohabatkhah et al. / Journal of Composites and Compounds 5 (2023)  

 

Fig. 1. Projected number of articles on AI-driven biocomposites for tissue engineering.

Streamlining Production and Personalization 

In addition to optimizing material properties, AI streamlines 

production processes associated with creating biocomposites. 

Automation driven by AI technologies enriches manufacturing 

efficiency while simultaneously reducing costs [7]. Moreover, AI's 

capacity to analyze patient-specific data allows for the 

customization of biocomposites tailored to individual needs. This 

personalization is crucial for improving patient outcomes and 

minimizing complications following implantation, as it confirms 

that the materials used are ideally suited to each patient's unique 

biological context. The ability to predict how different materials will 

interact with biological systems further increases the potential for 

successful tissue regeneration [8]. 

Challenges and Future Directions 

Despite these promising advancements, several experiments remain 

in fully integrating AI into tissue engineering. Issues related to data 

quality and availability can hinder the effectiveness of AI models, 
as inconsistent or insufficient data may lead to inaccurate 

predictions [9]. Additionally, the inherent complexity of biological 

systems makes it difficult for AI algorithms to capture all relevant 
variables accurately [10]. Addressing regulatory hurdles is also 

essential to guarantee that AI-driven products meet safety and 

efficacy standards before clinical application. By overcoming these 
contests through ongoing research and progress, AI has the potential 

to revolutionize tissue repair and regeneration, leading to improved 

health outcomes for patients worldwide [11]. 
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