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Introduction
Vascular intervention has witnessed remarkable advancements 
in recent years, and the development of Drug-Eluting Balloons 
(DEBs) has emerged as a groundbreaking technology in the 
field. DEBs offer a promising approach for targeted therapy 
by combining the mechanical dilation of balloon angioplasty 
with localized drug delivery. This article provides an 
overview of the revolutionary concept of DEBs, exploring 
their design principles, mechanisms of action, preclinical and 
clinical evidence, and potential future applications. We delve 
into the key challenges and opportunities associated with 
DEB development and discuss the impact of this innovative 
technology on various vascular pathologies [1]. 

In recent years, the field of vascular intervention has witnessed 
a groundbreaking advancement with the introduction of drug-
eluting balloons (DEBs) for targeted therapy. These innovative 
devices have emerged as a game-changer in the treatment of 
various vascular conditions, offering a new level of precision 
and effectiveness. DEBs combine the mechanical benefits of 
traditional angioplasty balloons with the therapeutic properties 
of drug-eluting stents. The balloon is coated with a specialized 
medication that is released directly onto the vessel walls during 
the procedure. This localized drug delivery system allows for 
targeted therapy, ensuring that the medication reaches the 
affected area precisely and remains concentrated, maximizing 
its therapeutic impact [2].

One of the key advantages of DEBs is their ability to address 
restenosis, a common complication that occurs when a 
previously treated blood vessel becomes narrowed or blocked 
again. By delivering a controlled dose of anti-proliferative 
drugs directly to the affected area, DEBs significantly reduce 
the risk of restenosis and subsequent re-interventions. This 
targeted approach not only improves patient outcomes 
but also reduces healthcare costs associated with repeated 
procedures. Another remarkable aspect of DEBs is their 
versatility in treating various vascular conditions. Whether 
it's coronary artery disease, peripheral artery disease, or in-
stent restenosis, these balloons can be used in a wide range of 
clinical scenarios. Additionally, DEBs have shown promising 
results in the treatment of smaller vessels, where the use of 
stents may be challenging or less effective [3].

The advent of DEBs has also brought about significant 
procedural benefits. Due to their drug-delivery mechanism, 

DEBs can eliminate the need for long-term dual antiplatelet 
therapy (DAPT), which is typically required with the use 
of drug-eluting stents. This reduces the risk of bleeding 
complications and improves patient compliance, making it an 
attractive option for individuals who may be at a higher risk of 
bleeding or require shorter treatment durations. However, like 
any emerging technology, DEBs are not without limitations. 
The optimal drug formulation, dose, and duration of drug 
delivery are still areas of ongoing research. Additionally, 
the long-term safety and efficacy of DEBs need to be further 
evaluated through robust clinical trials. Nevertheless, the 
potential benefits and positive outcomes observed thus far are 
undoubtedly driving the rapid adoption of DEBs in vascular 
intervention [4].

Drug-eluting balloons represent a remarkable advancement 
in vascular intervention, offering a novel approach for 
targeted therapy. By combining the mechanical benefits of 
balloon angioplasty with localized drug delivery, DEBs hold 
tremendous promise in improving patient outcomes across 
various vascular pathologies. Although challenges remain, 
ongoing research and technological advancements continue to 
pave the way for a revolution in vascular intervention. The future 
holds exciting opportunities for the refinement of DEBs and their 
integration into personalized medicine, ultimately leading to 
enhanced precision and effectiveness in vascular therapy [5].
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