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Introduction
In recent years, there has been a growing interest in utilizing 
fibrin, a natural protein involved in blood clotting, as a vehicle 
for the delivery of biomolecules and medicinal medications. 
Fibrin possesses several unique properties that make it an 
attractive candidate for drug delivery systems, including its 
biocompatibility, biodegradability, and ability to form a stable 
matrix. This article explores the potential applications of fibrin 
as a carrier for the targeted delivery of various biomolecules 
and medicinal medications. Fibrin is a fibrous protein that 
plays a crucial role in the blood clotting process. When a 
blood vessel is injured, fibrinogen, a soluble precursor protein, 
is converted into fibrin by the action of thrombin [1, 2]. 

Fibrin molecules then assemble into a mesh-like structure, 
which, along with platelets, forms a blood clot to stop bleeding. 
One of the key advantages of fibrin is its biocompatibility. As a 
natural component of the human body, fibrin is generally well-
tolerated and does not elicit significant immune responses or 
toxic effects. Additionally, fibrin is biodegradable, meaning 
it can be gradually broken down and metabolized by the 
body over time. This property is essential for drug delivery 
systems as it allows for the controlled release of encapsulated 
molecules. Moreover, fibrin possesses the ability to form a 
stable matrix. By cross-linking fibrin molecules, researchers 
can create three-dimensional scaffolds with tunable mechanical 
properties [3, 4].

These fibrin matrices can serve as a platform for the 
encapsulation and delivery of various biomolecules and 
medicinal medications. The unique properties of fibrin 
make it an ideal candidate for the delivery of biomolecules 
and medicinal medications. Researchers have explored its 
applications in a wide range of therapeutic areas, including 
regenerative medicine, cancer therapy, and tissue engineering. 
In regenerative medicine, fibrin has been used to deliver 
growth factors, cytokines, and stem cells to promote tissue 
repair and regeneration. By encapsulating these bioactive 
molecules within fibrin matrices, researchers can enhance 
their stability and prolong their release at the site of injury, 
leading to improved therapeutic outcomes. Similarly, in 
cancer therapy, fibrin-based drug delivery systems have 
shown promise for targeted drug delivery to tumor sites. By 
conjugating anticancer drugs or targeting ligands to fibrin 
matrices, researchers can improve the specificity and efficacy 

of chemotherapy while minimizing systemic toxicity [5, 6]. 

Furthermore, fibrin has been explored as a scaffold for 
tissue engineering applications. By seeding cells onto fibrin 
matrices, researchers can create tissue-like constructs for 
transplantation or in vitro studies. The porous structure of 
fibrin allows for efficient nutrient and oxygen exchange, 
supporting cell viability and tissue formation. While fibrin-
based drug delivery systems offer several advantages, there 
are also challenges that need to be addressed. One limitation 
is the rapid degradation of fibrin in vivo, which can affect 
the sustained release of encapsulated molecules. Researchers 
are exploring various strategies to enhance the stability and 
longevity of fibrin matrices, such as chemical modification 
and cross-linking techniques [7, 8]. 

Additionally, the immunogenicity of fibrin-based materials 
may vary depending on the source and processing methods. 
Further studies are needed to evaluate the long-term safety 
and biocompatibility of fibrin-based drug delivery systems 
in preclinical and clinical settings. Looking ahead, future 
research efforts may focus on optimizing fibrin-based drug 
delivery systems for specific therapeutic applications. This 
includes tailoring the mechanical properties, degradation 
kinetics, and biofunctionalization of fibrin matrices to meet 
the requirements of different tissue environment [9, 10].

Conclusion
Fibrin holds great promise as a versatile vehicle for the 
delivery of biomolecules and medicinal medications. Its 
biocompatibility, biodegradability, and ability to form stable 
matrices make it an attractive candidate for drug delivery 
systems in various therapeutic applications. By harnessing the 
unique properties of fibrin, researchers can develop innovative 
strategies for targeted and controlled release of therapeutic 
agents, ultimately improving patient outcomes in regenerative 
medicine, cancer therapy, and tissue engineering.
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