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Researchers are developing new biodegradable materials for a new generation of stents.

Currently, the most commonly used stents in clinical practice are bare metal stents (BMS) and drug-eluting 
stents (DES). Both types of stent can cause problems after the intervention attributed to biocompatibility 
issues, such as inflammatory response or an in-stent restenosis rate, which may be as high as 30%. 

DES, today’s gold standard, are metal-based stents and were introduced in the European market in 2002, 
as an improvement to the BMS. They have polymer coatings on their surface into which an antiproliferative 
drug such as paclitaxel is incorporated. These drugs are designed to reduce smooth muscle cell 
proliferation and, hence, reduce the process of restenosis.

They pose the risk of long-term remodelling of the coronary artery leading to restenosis, however. In 2006, 
concerns were raised over the safety profile of drug-eluting stents, resulting in an immediate worldwide 
downturn in their use; current rates are 75%. Although some improvements have been achieved by the 
introduction of a new, second generation of DES devices, there are still several limitations and side effects 
associated with permanent DES and BMS coronary stenting:

 Stents cause permanent physical irritation with the risk of long-term endothelial 

dysfunction or inflammation.
 Stents may promote thrombogenicity.
 Stents create an inability for the vessel to remodel and act in a normal physiological way.
 Stents create difficulties for possible future bypass surgery and noninvasive imaging.

The Next Generation of Vascular Stents?
Clinical studies have confirmed that coronary stents are only needed during the vascular healing period 
after the implantation of the stent. Hence, all of the long-term problems, such as restenosis, thrombosis, 
and inflammation, can be avoided with the development of bioabsorbable vascular stents (BVS). 
Bioabsorbable stents will provide the required support in the early stages after the surgeons have 
implanted the stent. After that, they will be completely replaced by tissue. 

In addition to their ability to be fully absorbed within the predetermined time period, BVS can also be used 
to deliver drugs or offer other functionality (e.g. by blending or coating), which can be incorporated into the 
polymers to allow positive remodelling of the damaged artery. As a result, there are many potential 
advantages in the development of biodegradable polymer-based drug-eluting stents.

Developing New Biodegradable Polymers
Currently, there are very few bioabsorbable stents available on the market, and some of them still feature a 
metallic component that provides the opening forces required to reinflate the coronary artery. Although this 
type of stent is still in its infancy,evidence suggests that it has several limitations, including limited 
expansion, lower radial strength, possibility of negative recoiling and higher cost compared with 
conventional metallic stents.

http://www.emdt.co.uk/stents


The main technological challenges leading to the design and manufacture of bioabsorbable stents, 
however, are related to the development of the novel biodegradable polymeric materials. Therefore, new 
development in this area should be targeted at acheiving the following objectives:

 To develop new polymeric materials that will be bioabsorbed over 6 to 12 months.
 To design, develop and manufacture smart bioabsorbable coronary stents that have an 

opening force comparable to conventional metallic stents and retain this force for at least 6 
months.
 To develop polymeric materials with the structure/composition capable of delivering 

drugs within the artery that will not have a cytotoxic effect on the surrounding tissues.
 To develop novel new functionalised materials and processing routes that will allow the 

relevant industries to improve the current standards and/or generate new ones for bioabsorbable 
stents and biodegradable implantable materials. 

Recent development work on biodegradable polymers for use in 
bioabsorbable stents has mainly been focused on polyester materials, e.g. 
polylactic acid (PLA). Whilst these polymers show some great potential 
with regards to their chemical and biochemical functionalities, there are 
still some limitations. Among them are their brittle nature caused by the 
relatively high glass transition temperature (Tg), poor mechanical strength, 
premature reduction in diameter due to degradation, inflammatory 
reaction, limited efficiency of drug delivery and limited shelf-life.

A research project supported by the European Seventh Framework Programme, Reinforced Bioabsorbable 
Biomaterials for Therapeutic Drug-Eluting Stents (ReBioStent) was launched in 2014, however. The 
ReBioStent project is aimed at developing novel biodegradable composite materials based on purposely 
synthesised polymers and modified natural polymers incorporated with other functional fillers, such as 
phosphate nanobioglass, meso-porous bioactive silicate glass to enhance biocompatibility, mechanical 
properties and drug-eluting functions. By tailoring the formulation of the composite materials, it will be 
possible to control the mechanical properties of the stents with respect to opening force, radial force and 
recoil. It will also allow for optimisation of the degradation rate, ultimately enabling the design of stents for 
specific applications.

The ultimate goal of this project is to develop bioabsorbable polymer stents that can provide the necessary 
structural support at the early stage of surgical intervention before eventually dissolving in the body in a 
controlled manner.
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