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ABSTRACT
Platelet-rich fibrin has emerged as an innovative biomaterial in dentistry, known for its 
regenerative properties that facilitate healing in various oral procedures. This review 
examines PRF’s clinical applications, efficacy, and mechanisms of action in dental 
treatments, including oral surgery, periodontics, and implantology. PRF is derived from 
the patient’s own blood, enhancing biocompatibility and reducing the risk of adverse 
reactions. Current research indicates that PRF contributes to improved soft and hard 
tissue healing, reduces postoperative complications, and enhances implant stability. 
Despite its promising potential, challenges such as variability in preparation protocols 
and the need for standardized clinical guidelines persist. This review advocates for 
continued research to optimize PRF application and to establish best practices in dental 
medicine.
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Introduction
Platelet-rich fibrin is a second-generation platelet concentrate 
that is gaining prominence in regenerative dentistry due to 
its unique properties and clinical benefits. First developed 
by Choukroun et al. in 2001, PRF is created through a 
simple, centrifugation-based process involving the patient’s 
own blood, which leads to the concentration of platelets 
and growth factors while preserving leukocytes, fibrin, 
and various cytokines. This autologous approach ensures 
biocompatibility, minimizes the risk of infection or allergic 
reactions, making PRF an attractive option in various dental 
applications.1

The biological basis for PRF’s success lies in its rich content 
of growth factors, which are crucial for wound healing and 
tissue regeneration. Key growth factors include platelet-
derived growth factor (PDGF), transforming growth factor-
beta (TGF-β), vascular endothelial growth factor (VEGF), 
and insulin-like growth factor (IGF). These growth factors 
play significant roles in promoting angiogenesis, collagen 
synthesis, and epithelial migration, thereby contributing to 
effective tissue repair.2

PRF’s application in dentistry spans across several fields. 
In oral surgery, PRF has been shown to enhance healing 
outcomes following tooth extractions, sinus lifts, and bone 
grafting procedures. Its natural fibrin matrix serves as a 
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scaffold for cells, promoting tissue regeneration and reducing 
postoperative discomfort. In periodontics, PRF is utilized 
in the treatment of periodontal defects and in periodontal 
flap surgeries, aiding in the regeneration of lost tissues and 
providing benefits such as reduced probing depths and 
clinical attachment levels.3

In implant dentistry, PRF plays a crucial role in improving 
the success rates of dental implants. By enhancing bone 
regeneration and stability around implants, PRF contributes 
to osseointegration, thereby reducing the risk of implant 
failure. The incorporation of PRF into implant protocols has 
been associated with faster healing times, improved outcomes 
in bone quality, and increased patient satisfaction.1,3

Despite its multiple advantages, the clinical adoption of 
PRF is not without challenges. One major concern is the 
variability in preparation techniques, which can influence the 
growth factor concentration and overall efficacy of the PRF 
product. Standardization of protocols for blood collection, 
centrifugation speeds, and equipment used is crucial for 
optimizing PRF’s therapeutic potential. Moreover, there 
is a need for more clinical research to establish definitive 
guidelines regarding the optimal use of PRF across various 
dental disciplines.2,3

In summary, PRF presents a groundbreaking advancement 
in regenerative dentistry, offering numerous applications 
and benefits that could enhance patient care. As the field 
continues to evolve, further studies are essential to solidify 
PRF’s role within dental practice, paving the way for a future 
where regenerative techniques become integral to routine 
dental treatments.
Platelet-Rich Fibrin:  PRF stands out as a cutting-edge 
biomaterial, crafted from a naturally occurring, leukocyte-
platelet-rich matrix. It boasts a unique tetra-molecular 
structure packed with critical elements like cytokines, 
platelets, and stem cells, acting as a biodegradable scaffold to 
promote microvascularization and encourage the migration 
of epithelial cells across its surface. PRF is particularly adept 
at delivering vital cells essential for tissue repair.
One of PRF’s key strengths is its capacity to liberate growth 
factors gradually over one to four weeks, fostering a 
favourable environment for prolonged wound healing. Its 
advanced architecture, typified by a strong fibrin matrix, 
gives it exceptional mechanical properties similar to a 
natural blood clot, and allows for slow remodelling, adding 
to its longevity and effectiveness.4

A wealth of research underscores PRF’s promise as 
a therapeutic biomaterial, showcasing its prowess in 
regenerating both bone and soft tissues without inciting 
inflammation. PRF is versatile, usable on its own or 
alongside bone grafts to aid in hemostasis, bone growth, and 
maturation. 4,5

In labs, PRF has demonstrated a remarkable ability to boost 
cell attachment, as well as the proliferation and differentiation 
of osteoblasts, which are key to bone formation. Furthermore, 

studies reveal PRF’s immunological and antibacterial 
qualities, with potential to trigger leukocyte degranulation 
and containing cytokines that support angiogenesis while 
modulating inflammation. 4,5

What truly sets PRF apart from a natural blood clot is its 
even and stable composition, which makes it remarkably 
easy to manage and apply precisely where needed, enhancing 
its practicality and effectiveness in clinical applications. 4,5

Preparation of PRF: PRF protocol aims to accumulate 
platelets and the cytokines they release within a fibrin clot. 
This protocol involves using centrifuged blood without 
adding any anticoagulants or bovine thrombin. Firstly, blood 
is collected directly into 10-mL tubes made of either glass or 
glass-coated plastic, without any anticoagulants. The blood 
is then promptly centrifuged at 3,000 revolutions per minute 
(rpm) for ten minutes.1

The centrifugation process results in three distinct layers. 
The top layer is cellular plasma, the middle layer is the PRF 
clot, and the bottom layer is the red corpuscle base. After 
centrifugation, the PRF clot is placed in a sterile container 
for about ten minutes, allowing the release of the serum 
contained within it. This clot can then be transformed into 
a membrane by compressing it between two sterile gauzes or 
using a specific tool for this purpose.1,3

At the initial stage, fibrinogen accumulates in the upper 
section of the tube, ready to be transformed into fibrin by 
thrombin. Since there is no anticoagulant in the process, 
coagulation begins immediately upon contact with the glass 
surface. The presence of a silica surface is crucial to activate 
polymerization of the clot. Therefore, PRF can only be 
obtained using dry glass tubes or glass-coated plastic tubes, 
as these materials engage the necessary activation process 
for clotting. Silica particles used in this process pose no risk 
of cytotoxicity, unlike bovine thrombin, which is commonly 
used in Platelet-Rich Plasma (PRP) preparations.
Massive trapping of platelets occurs within the fibrin meshes 
during this process. Thus, to successfully prepare PRF, rapid 
blood collection followed by immediate centrifugation 
is essential. The swift handling is crucial to preventing 
the initiation of the clotting cascade prematurely, thereby 
ensuring the production of a clinically usable PRF clot.1

Current application of PRF in Dentistry3-8

Endodontics: PRF is an innovative biomaterial utilized 
extensively in endodontics. It serves as a biological scaffold 
in root canal therapies, significantly promoting the healing 
process by creating a structured environment conducive to 
cellular activity and tissue regeneration. During periapical 
surgeries, PRF aids in bone regeneration around the root 
ends of teeth, facilitating the resolution of lesions via its 
ability to release growth factors that attract stem cells and 
enhance tissue rep
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Implantology: In implantology, PRF is increasingly pivotal 
in enhancing bone grafts by accelerating osteogenesis. It 
provides a framework that induces faster and more efficient 
bone remodelling and integration. Additionally, PRF plays 
a vital role in ensuring the initial stability of implants by 
improving the quality and rapid healing of bone and adjacent 
soft tissues, thereby strengthening the osseointegration 
process critical to successful implant placement.
Periodontics: Within periodontics, PRF is applied alongside 
grafting materials to regenerate periodontal tissues, which 
include both the soft gingival tissues and supporting 
alveolar bone. PRF’s growth factors promote healing and 
regeneration, making it particularly beneficial in treating 
gingival recession, where it aids in achieving root coverage 
by encouraging the growth and health of gingival tissues 
around the affected tooth surface.

Oral Surgery: PRF contributes significantly to postoperative 
recovery in oral surgery by expediting wound healing and 
diminishing complications such as infections. After tooth 
extractions, PRF assists in socket preservation, effectively 
maintaining the structural integrity of the alveolar ridge. This 
preservation minimizes unwanted bone loss and facilitates 
future dental work, such as implants.

Pediatric Dentistry: In pediatric dentistry, PRF is utilized 
in procedures like pulpotomy and apexogenesis, focusing 
on maintaining pulp vitality in young, developing teeth. 
It encourages root development by fostering a healing 
environment that supports continued growth. Additionally, 
in cases of dental trauma, PRF enhances the repair of oral 
tissues and pulp, preventing further damage and promoting 
recovery.
Regenerative Endodontics: In regenerative endodontics, 
PRF serves as a critical matrix facilitating the regeneration 
of pulp tissue within the root canal space. It supports 
revascularization by directing blood flow and nurturing cell 
growth, essential in regenerating complete and functional 
pulp tissues. In apexification, PRF aids hard tissue formation 
in immature necrotic teeth by supplying vital growth factors 
that promote cellular proliferation and differentiation.

Tissue Engineering: The use of PRF in tissue engineering 
has been the focus of a great deal of research in recent years. 
In vitro bone tissue engineering using human periosteal cells 
was successfully accomplished in a study by Gassling et al., 
although further research is needed to determine the clinical 
applications of PRF membranes.

Advantages of PRF: The use of PRF comes with several 
notable advantages. Firstly, the preparation process is 
both simplified and efficient. It involves a single-step 
centrifugation that clinicians can access freely and openly, 
making the technique straightforward and widely accessible.

PRF is derived from the patient’s own blood sample, which is 
advantageous as it minimizes blood manipulation, reducing 
the potential for errors or complications during preparation. 
Additionally, PRF doesn’t require the addition of external 
thrombin. This is because polymerization occurs naturally, 
eliminating the risk of immunological reactions, which 
enhances its safety profile.
Furthermore, PRF contains a natural fibrin framework 
infused with growth factors. These growth factors maintain 
their activity over an extended period, providing sustained 
stimulation of tissue regeneration. This sustained activity 
makes PRF especially effective in promoting healing.
PRF is versatile and can be used alone or in combination 
with bone grafts, depending on the specific clinical objective. 
When used with bone grafts, PRF enhances the healing 
rate of the grafted bone, making it a more efficient option 
compared to other methods that might require additional 
recombinant growth factors.
Economically, PRF is a cost-effective and quick solution, 
particularly when compared to recombinant growth factors. 
When utilized as a membrane, PRF eliminates the need for 
a donor site surgical procedure, reducing patient discomfort 
during the initial wound-healing phase.
Compared to PRP (Platelet-Rich Plasma), studies have shown 
that PRF is more efficient and there are fewer controversies 
regarding its clinical outcomes. Overall, these characteristics 
make PRF a highly beneficial option for various medical and 
dental procedures, adding value through efficiency, safety, 
and enhanced healing properties.9-11

Disadvantages of PRF9-11

Limited Volume of PRF: The primary drawback is the 
limited amount of PRF obtained since it is derived from 
the patient’s own blood. This autologous nature ensures 
biocompatibility but restricts quantity.

Protocol Sensitivity: The effectiveness of PRF production 
is highly dependent on meticulous handling. Key factors 
include the precise timing of blood collection and its transfer 
to the centrifuge, which can significantly influence the 
outcome.

Equipment Requirement: To facilitate clot polymerization, 
a specialized glass-coated tube is necessary, adding another 
layer of preparation and cost.

Invasive Procedure: The need for blood collection may lead 
some patients to refuse treatment due to the invasiveness 
associated with needle puncture.

Clinician Experience: Only minimal clinical experience 
is required to manipulate PRF, making it accessible yet 
potentially limiting for those unfamiliar with optimal 
techniques.
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Conclusion
Platelet-rich fibrin represents a significant advancement in 
regenerative dentistry, contributing to enhanced healing 
and improved patient outcomes across various dental 
applications. Its autologous nature ensures biocompatibility, 
while its rich content of growth factors and leukocytes 
facilitates effective tissue regeneration, making it a versatile 
option in oral surgery, periodontics, and implantology. PRF 
not only accelerates the healing process but also reduces 
postoperative complications, resulting in greater patient 
satisfaction.
Despite its numerous advantages, challenges such as variability 
in preparation methods and the need for standardized 
protocols must be addressed to optimize the clinical use of 
PRF. Further research is essential to establish comprehensive 
guidelines for its application, assess long-term efficacy, and 
explore potential innovations in its preparation and use.
As dental practitioners continue to seek solutions that 
enhance healing and regeneration, PRF stands out as 
a promising biomaterial that integrates well with the 
principles of regenerative medicine. With ongoing studies 
and collaboration among researchers and clinicians, PRF has 
the potential to become a cornerstone in dental regenerative 
therapies, ultimately transforming the landscape of dental 
care and improving the quality of life for patients.
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