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Abstract: Cardiovascular diseases (CVD) continue to be a major global health 

concern, with coronary heart disease (CHD) being a leading contributor. In recent 

years, 3D printing technologies have demonstrated their potential to revolutionize the 

field of cardiovascular medicine, particularly in the development of implantable 

bioresorbable drug-eluting scaffolds, commonly known as stents. This article provides 

an in-depth review of the profound impact of 3D printing on the fabrication of 

bioresorbable stents, highlighting the ability to customize and personalize these devices 

to address longstanding challenges associated with stenting. The article also discusses 

materials with the necessary properties for 3D printing, regulatory considerations, and 

offers expert insights into the future directions of this transformative technology. 

 

Introduction: The advent of 3D printing technologies has ushered in a new era 

in healthcare, offering a wide array of applications, from pharmaceuticals to tissue 

engineering and surgical planning. With its precision, reproducibility, and ability to 

create intricate structures, 3D printing has emerged as a powerful tool for addressing 

challenges in the treatment of cardiovascular diseases. In this article, we explore the 

impact of 3D printing on cardiovascular health, with a particular focus on the 

fabrication of bioresorbable stents and their potential to enhance patient outcomes 

(Yusupov 2022). 

3D Printing in Cardiovascular Care: 

3D printing has already made significant contributions to cardiovascular care. It 

has played a pivotal role in pre-operative evaluations, assisted in surgical implantation 

procedures, and improved disease prognosis. Moreover, 3D printing has enabled the 

creation of patient-specific models, providing invaluable insights into the anatomical 

and pathological aspects of cardiovascular diseases. These models have transformed 

decision-making processes, including the selection of appropriate devices such as 

stents, and have significantly contributed to optimizing sizing and design (Ugli, Y. S. 

A. 2022). 

Advances in 3D Printing Hardware: 

Recent advancements in 3D printing hardware have expanded its capabilities in 

cardiovascular medicine. Improved resolution and the versatility to work with various 

biocompatible and biodegradable polymers have propelled 3D printing into the 
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forefront of stent development. These advancements have enabled the creation of drug-

eluting stents with superior performance and biocompatibility. 

The Promise of Bioresorbable Drug-Eluting Stents: 

Conventional drug-eluting stents have become the standard of care for CHD 

patients due to their lower rates of in-stent restenosis compared to bare-metal stents. 

However, concerns regarding late stent thrombosis and long-term biocompatibility 

persist. In response, fully bioresorbable stents (BRSs) have emerged as a promising 

alternative. BRSs gradually dissolve after revascularization, allowing the artery to 

return to its natural state without permanent implant material. The "magically 

disappearing" stent concept has ignited interest among researchers, leading to the 

exploration of various 3D printing technologies for BRS fabrication (Navruzova, U. O 

2019). 

Customization and Personalization: 

One of the most significant advantages of 3D printing in BRS fabrication is the 

ability to customize and personalize stents to meet individual patient needs. 

Personalization addresses challenges such as inappropriate stent sizing and design, 

optimizing biocompatibility, and promoting arterial growth. 3D printing offers a rapid 

prototyping method that makes customization feasible, potentially improving patient 

outcomes (Pulatova 2020). 

Materials and Regulatory Considerations: 

Selecting materials with the required mechanical and biocompatible properties is 

paramount in BRS design. Additionally, adherence to stringent regulatory 

requirements is essential for the development and engineering of 3D-printed 

implantable stents. Stents, categorized as class III medical devices, are subject to 

rigorous regulations, and custom-made medical devices have unique regulatory 

challenges. As additive manufacturing technologies evolve, regulatory frameworks 

must adapt to ensure the safety and efficacy of these innovative products (Khalaj, R 

2021). 

Future Directions in Cardiovascular Health: 

3D printing is poised to revolutionize cardiovascular healthcare by providing 

highly personalized and biocompatible solutions. Although the investigation of 3D-

printed bioresorbable stents is in its early stages, preliminary experimental and clinical 

outcomes are promising. As technology advances and regulatory frameworks mature, 

the future holds great promise for the development of stents that offer optimal 

biocompatibility, improved patient outcomes, and enhanced cardiovascular health 

(Xuseynovna 2022). 

Conclusion: 

Over the past decade, 3D printing technologies have significantly advanced 

medical devices and implants research. Beyond stents, these technologies have enabled 

the visualization of disease states, personalized treatments, and the creation of surgical 

http://www.wsrjournal.com/


World scientific research journal 

 

www.wsrjournal.com                                                               Volume-19_Issue-1_September -2023 71 

tools. The significance of advanced technological processes in tailoring stents for 

optimal biocompatibility cannot be overstated. As 3D printing continues to evolve, it 

is poised to play a pivotal role in improving cardiovascular health outcomes, offering 

customized, biocompatible, and effective solutions for patients worldwide. With 

ongoing research, innovation, and regulatory adaptation, the intersection of 3D printing 

and cardiovascular medicine promises to transform the landscape of cardiovascular 

healthcare and enhance patient well-being. This article provides a comprehensive 

overview of these exciting developments and their potential to revolutionize 

cardiovascular health. 
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