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Abstract 

In the evolving era of surgeries, an innovative solution 

has emerged. This advancement not only streamlines 

surgical procedures but also helps clinicians meet the 

increasing expectations of modern dental patients. That 

solution is fibrin glue. The two fundamental components 

of fibrin glue are fibrinogen and thrombin. When 

combined, these solutions replicate the final stages of the 

coagulation cascade. Fibrin sealants can be utilized 

across a broad range of procedures and surgical 

applications, serving as an adjunct or alternative to 

sutures, hemostatic agents, and packing materials. 

Keywords: Autologous fibrin glue, periodontal surgery, 

fibrin sealant. 

Introduction 

Fibrin glue, referred to as the Fibrin-Fibronectin Sealing 

System (FFSS), is composed of two distinct components. 

The first contains a high concentration of fibrinogen, 

Factor XIII, fibronectin, and minor amounts of other 

plasma-derived proteins. The second consists of 

thrombin, calcium chloride, and antifibrinolytic agents 

such as aprotinin. Upon mixing, these components 

activate the coagulation pathway, resulting in the 

formation and stabilization of a cross-linked fibrin 
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matrix.1 Fibrin sealant, commonly referred to as fibrin 

glue, is utilized in surgical procedures both as a tissue 

adhesive and as an agent to promote hemostasis.2 These 

benefits support early wound healing by allowing 

improved oral hygiene. Fibrin glue used in clinical 

practice can be broadly classified into three main 

subtypes: autologous glue, which is prepared from the 

patient’s own plasma and processed to retain only the 

fibrin-rich components; homologous glue, which is 

derived from the pooled plasma of multiple human 

donors and processed to become fibrin-rich; and bovine 

glue, in which fibrin proteins are extracted from bovine 

plasma for therapeutic application.3 Derived from a 

patient's own blood, offers a promising alternative to 

commercial fibrin sealants, particularly in terms of safety 

and efficacy. Its use eliminates the risk of allergic 

reactions and disease transmission associated with 

allogeneic products.4 Fibrinogen, a key plasma protein, 

plays a central role in blood clot formation. When 

applied to a wound, it is activated by thrombin, 

converting it into fibrin monomers. Factor VIII facilitates 

the crosslinking of these monomers, resulting in the 

formation of an insoluble fibrin clot.5 Calcium ions 

promote these reactions, which is why a small amount of 

calcium is included in the fibrin component mixture. 

Fibrin is widely used across surgical specialties—

especially in cardiovascular, ENT, and neurosurgery.6
  

Rationale of Fibrin Glue in Dentistry 

Autologous Fibrin Glue for Bone Regeneration in 

Tissue Engineering  

Fibrin is an excellent natural scaffold for tissue 

engineering due to its biocompatibility, biodegradability, 

and ability to support stem cell stability. It enhances cell 

migration, proliferation, matrix formation, and tissue 

repair by accelerating angiogenesis and delivering 

growth factors.7 

Fibrin Glue as an Alternative for Sutures  

The use of fibrin sealant allows for precise tissue 

alignment and effective hemostasis, making it a 

preferable option over sutures. These benefits support 

early wound healing and helps in easier maintenance of 

oral cleanliness.8 

Versatility in Periodontal Applications  

Free Gingival Grafts (FGG) - Fibrin glue has been used 

in conjunction with free gingival grafts to treat gingival 

recession. The fibrin clot, which adheres firmly to the 

application site, functions as a fluid-tight sealant that 

stabilizes tissues or materials in the desired configuration 

while also providing effective hemostasis.9 

Flap Surgeries and Mucogingival Surgeries   

The use of autologous fibrin glue significantly enhances 

clinical outcomes and loweres pro-inflammatory cytokine 

levels, demonstrating its effectiveness as a healing 

adhesive in the advancement of suture-less periodontal 

flap surgery. When applied to the surgical site, it helps in 

stabilizing the flap, ensuring close adaptation of tissue 

edges, and creating a fluid-tight seal. This improves 

wound closure and minimizes micromovement, 

promoting more predictable healing.10
 

Preparation Technique and Application 11 
 

 10 ml of the patient's blood will be collected in 

sterile vacutainers containing 0.9% sodium citrate.  

 The blood will be centrifuged at 3000 rpm for 10 

minutes. After centrifugation, three    layers will be 

formed consisting of platelet-poor plasma on top, 

platelet-rich plasma in the center, red blood cells at 

the bottom.  

 The platelet-poor plasma and platelet-rich plasma 

will be drawn into separate sterile   syringes.  

 Each plasma sample will be transferred into separate 

test tubes without anticoagulant.  
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 Protamine sulfate (10 mg/ml) will be added to both 

the platelet-poor and platelet-rich plasma to 

precipitate fibrinogen.  

 The test tubes will be centrifuged at 1000 rpm for 5 

minutes.  

 After centrifugation, two layers will be observed 

with top layer of serum containing autologous 

thrombin and bottom layer of fibrinogen precipitate.  

 The top serum will be carefully removed, leaving 0.5 

ml behind to dilute the fibrinogen precipitate.  

 The diluted fibrinogen precipitate will be aspirated 

into one syringe.  

 A second syringe will be filled with calcium chloride 

(0.025 mmol/l).  

 The solutions from both syringes will be applied in 

equal amounts under the surgical flaps.  

 The surgical flaps will be held under digital pressure 

for 2-3 minutes. 

Figure1 (a), (b), (c), (d): Procedure for the preparation of 

autologous fibrin glue 12 

 

Figure 1 (a): Elements necessary for the production of 

fibrin glue   

 

Figure 1 (b): Initial centrifugation leads to separation of 

PPP and PRP          

 

Figure 1 (c): Fibrinogen precipitate forms a sediment 

layer after the second spin    

 

Figure 1 (d): Application of Fibrin glue 

Limitations  

Preparation Time and Equipment - The preparation of 

fibrin glue is challenging due to the need for multiple 

components (fibrinogen, thrombin, antifibrinolytics and 

calcium chloride) temperature sensitivity and complex, 

time-consuming chairside procedures.12
 

Volume Limitations - Volume is limited by the safe 

amount of blood that can be drawn, which may be 

insufficient for larger surgical sites.13
 

Risk of Incomplete or Unstable Clot Formation- 

Physiological levels of fibrinogen and thrombin vary 

among individuals, leading autologous fibrin glues to 

have lower adhesive strength, weaker clot formation, and 

longer coagulation times compared to commercial fibrin 

glues.13 

Precautions  

Sterile Technique - Careful adherence to sterile 

technique is crucial during Autologous Fibrin Glue 

preparation and application to minimize contamination 

and infection risks. 
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Training and Expertise: Healthcare providers should be 

adequately trained in the preparation and application of 

autologous fibrin glue to ensure optimal outcomes and 

minimize complications. 

Proper Storage and Handling: Timely application of 

autologous fibrin glue is essential, as its potency 

diminishes over time and unsuitable storage can further 

degrade its quality. 

Role of Autologous Glue   

Autologous fibrin glue (AFG) has gained prominence as 

a multifunctional biomaterial in surgical practice, 

presenting notable benefits over conventional approaches 

like sutures and synthetic adhesives. Its inherent qualities 

such as excellent biocompatibility, natural 

biodegradability, and effective hemostatic action make it 

well-suited for a wide range of clinical applications.13 

Autologous fibrin glue has proven effective in various 

surgical fields. In ophthalmology, it reduces operative 

time and discomfort in pterygium surgery. In 

dermatology, it improves skin graft adherence and 

supports second-intention healing, leading to better 

patient outcomes.
14 In bone tissue engineering, especially 

in maxillofacial surgery ,autologous fibrin glue  functions 

as an effective scaffold for delivering stem cells. Its 

natural structure facilitates cell migration and 

proliferation, and when combined with mesenchymal 

stem cells, it shows significant potential for regenerating 

bone and cartilage.15 Autologous fibrin glue is generally 

considered safe, with a low rate of adverse effects. 

However, potential complications such as allergic 

reactions and thromboembolic events may occur, 

especially if the glue enters the bloodstream. Therefore, 

careful patient selection and correct application 

techniques are essential to minimize these 

risks.16Although autologous fibrin glue offers several 

benefits, it also has limitations. Its use is contraindicated 

in specific scenarios, such as within blood vessels, due to 

the risk of clot formation. Moreover, while various 

studies have demonstrated its effectiveness, 

inconsistencies in study quality and methodology 

emphasize the need for standardized protocols and larger 

clinical trials to confirm its safety and efficacy across 

diverse surgical fields.17 Fibrin glue stands out as the 

only adhesive material routinely available that offers 

such versatility and safety. It possesses several key 

characteristics ideal for wound healing applications, 

including biodegradability and biocompatibility. 

Composed of components naturally involved in the 

body's wound healing process, adheres to tissues through 

physiological mechanisms and maintains strong adhesion 

even on moist surfaces.18 

Conclusion  

Autologous fibrin glue (AFG) has gained prominence as 

a multifunctional biomaterial in surgical practice, 

presenting notable benefits over conventional approaches 

like sutures and synthetic adhesives. Its inherent 

qualities—such as excellent biocompatibility, natural 

biodegradability, and effective hemostatic action—make 

it well-suited for a wide range of clinical applications.19 
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