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ABSTRACT

A biomaterial called platelet rich fibrin (PRF) is formed from human blood and is a component of a platelet
concentrate that is obtained by centrifuging it. It is frequently used in dentistry and medical for tissue
regeneration as well as rehabilitation and healing following operations. The purpose of the current literature
study was to assess how well PRF is used in dentistry, particularly while placing dental implants.

Keywords: Platelet rich fibrin; Augmentation; dental implant

Address for Correspondence:

Dr. Harini Sri K,

Department of Prosthodontics,

Sri Ramakrishna Dental College and Hospital,
Coimbatore-641006

EMail id: harinisri0209@gmail.com


https://www.mmpubl.com/
mailto:harinisri0209@gmail.com

Harini Sri K, Harshini Nivetha E. Platelet rich firbirn in dentistry 43

Introduction

In the 1970s, it was discovered that platelets carry growth factors that, among other things, induce
cell differentiation, boost collagen synthesis, promote cell division, promote the formation of blood vessels,
and attract other cells to the site of injury.[*?IPlatelet-rich plasma (PRP) and platelet-rich fibrin are the two
types of platelet concentrates being used in oral surgery for in vivo tissue engineering applications (PRF). The
growth factors present in platelets are concentrated in platelet concentrates, which are used locally as
bioactive surgical additives to promote wound healing.E!

Platelet-rich fibrin (PRF) membrane is an autogenous leukocyte and platelet-rich fibrin biomaterial
that may be utilised as a membrane for root covering and is created from the patient's own blood. It was
initially created in France by Choukroun et al. in 2001 to expedite soft and hard tissue healing following oral
and maxillofacial surgery. It is a member of a new generation of platelet concentrates that may be made
utilising streamlined processing techniques. The huge degranulation of active platelets during PRF
centrifugation indicates a very substantial cytokine release, which has already been measured in numerous
technological settings.!

In PRF, cytokines, platelets, and stem cells are contained in an autologous leukocyte-platelet-rich
fibrin matrix that has a tetramolecular structure and functions as a biodegradable scaffold that encourages the
growth of micro vascularization and can direct epithelial cell migration to its surface.® According to various
researchers,>"1PRF is a biomaterial that promotes healing and has a high potential for regenerating bone and
soft tissue without triggering inflammatory responses. It may be used alone or in conjunction with bone grafts
to help with haemostasis, bone development, and maturation. In vitro investigations using this autologous
matrix showed that it had a strong ability to promote cell attachment and to stimulate osteoblast proliferation
and differentiation.®!

This autologous biomaterial has several uses in plastic, ear, nose, and throat, oral, and maxillofacial
surgery. For lateral sinus floor elevations, ridge augmentations, maxillary reconstructions, regeneration after
cyst ablation, guided bone regeneration, and socket preservation during periodontal surgery, PRF membranes
may be used in conjunction with graft materials to speed recovery. For the treatment of gingival recession in
periodontal soft tissue regeneration, PRF membranes have been employed in combination with various root
covering methods. After treating an isolated recession defect using a PRF membrane and a lateralized flap
method, few studies reported full root coverage and good gingival tissue condition. However, according to
Aroca et al., placing a PRF membrane under a modified coronally advanced flap (MCAF) resulted in greater
gains in gingival/mucosal thickness at 6 months compared to MCAF alone, while providing poorer root
coverage.l]

Preparation of PRF

Blood is swiftly collected into test tubes without an anticoagulant in order to acquire the necessary amount of
PRF, which is then centrifuged right away. A tabletop centrifuge can whirl blood for 3 to 8 minutes at 1300
revolutions per minute. The final product is composed of the following three layers: platelet-poor plasma in
the top layer, a PRF clot in the centre, and red blood cells (RBC) in the bottom layer. The PRF is offered as a
fibrin clot. Using a sterile tool resembling tweezers, the PRF clot may be extracted from the test tube. After
lifting, a sterile pair of scissors can be used to carefully separate the RBC layer from the PRF clot.[*"]
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The mechanism through which platelet alpha granules, platelet-derived growth factor (PGDF), transforming
growth factors (TGF), vascular endothelial growth factor (VEGF), and epidermal growth factor are released
by PRF leads to platelet activation in response to tissue injury.®! In reality, platelets and leukocyte cytokines
play significant roles in the function of this biomaterial, but the fibrin matrix that supports them is most useful
in defining the factors that constitute the true therapeutic potential of PRF. In a wound that is healing,
cytokines are utilised right away and then eliminated. More so than any other platelet component, the balance
between cytokines and the fibrin matrix that supports them is extremely important. [

Classification: PRP is categorized into four general groups:

1. Pure platelet rich plasma (P-PRP): P-PRP products are formulations with a low-density fibrin
network and no leukocytes. By using thrombin or calcium chloride, all the items in this class can be
employed as liquid solutions or as activated gels. P-PRP can be injected to treat muscle and tendon
injuries, or it can be applied to a skin incision or suture while it gels.

2. Leukocyte and platelet rich plasma (L-PRP): L-PRP products are preparations with a high
concentration of leukocytes and with a low-density fibrin network after activation. Similar to P-PRP,
it may be injected at the site of damage, applied on a skin wound or suture while it gels, and utilised
as a liquid solution or active gel. Leukocytes (neutrophils, monocytes, macrophages, and
lymphocytes) may have either positive or negative effects on the wounded tissue, depending on their
presence. Leukocytes encourage chemotaxis, cell proliferation, and differentiation while boosting the
immune system's response to infections. Leukocytes also emit reactive oxygen species and
inflammatory cytokines including interleukin-1 beta and tumour necrosis factor-alpha, which may
have a negative impact on the tissues that have been treated.

3. Pure platelet rich fibrin (P-PRF): P-PRFs are preparations with a high-density fibrin network and
no leukocytes. Because of its unique properties, P-PRF products are only available in the form of a
strongly active gel and cannot be injected. These products may be treated as solid materials for
additional orthopaedic surgical applications because to their robust fibrin matrix, though.
Additionally, they have been found to facilitate the repair of articular cartilage defects at the femoral
condyles and can be utilised for hemostasis. Others have tried doing posterior spinal fusions using P-
PRF combined with autologous bone marrow cells. He and colleagues used rat models to show that
P-PRF had a larger and longer-lasting influence on the proliferation and differentiation of rat
osteoblasts than PRP in vitro did on the release of autologous growth factors. The major
disadvantage of this technique is it cost and complexity.[*?

4. Leukocyte and platelet rich fibrin (L-PRF): Preparations with leukocytes and a high-density fibrin
network are called L-PRF products. These products, like the P-PRF, are only available in the form of
a powerfully active gel and cannot be injected or utilised as conventional fibrin glues. However, they
may be treated as solid material for various purposes because to a robust fibrin matrix. It has mostly
been utilised in periodontics and dentistry to promote bone regrowth and wound healing. ]

Conclusion

There are several potential clinical uses for the use of growth factors and PRP in the field of dentistry. PRP
and other autologous blood products mostly work by releasing growth factors from activated platelet alpha
granules. These growth factors have a crucial role in cellular functions such mitogenesis, chemotaxis,
differentiation, and metabolism, all of which are crucial for the recovery and regeneration of musculoskeletal
tissues following injury. For PRP and biologics to pinpoint areas of effectiveness, certain indications, and
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formulations for which a therapeutic benefit exists in orthodontic surgery, further high-quality data is
necessary.
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