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Autologous platelet concentrates have become a rage in the field of regenerative medicine encompassing numerous
specialties like orthopedics, maxillofacial and cosmetic surgery, sports medicine and dentistry. The use of these platelet
concentrates ranging from fibrin glues to the currently used platelet-rich fibrin (PRF) has exponentially increased and
it has brought about a radical change in the stimulation and acceleration of regenerative tissue processes. This review
highlights the use of platelet rich fibrin in the field of periodontics and tissue repair. It brings to light the various
applications of PRF procured from in vitro, animal and human clinical trials
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The activated form of a plasmatic molecule called
fibrinogen is known as fibrin. This soluble fibrillary
molecule is massively present both in plasma and in
the platelet granules and plays a pivotal role in platelet
aggregation during haemostasis. The biochemical process
involves the transformation of it into a biologic glue
capable of consolidating the initial platelet cluster, thus
constituting a protective wall along vascular breaches
during coagulation. Fibrinogen remains the final
substrate in all coagulation reactions. Fibrinogen is a
soluble protein and it gets transformed into insoluble
fibrin by the enzyme known as thrombin. The resultant
polymerized fibrin gel constitutes the first cicatricial
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matrix of the injured site. Fibrin adhesives, even though
controversial, were commonly used due to its healing
properties i.e., potential to accelerate healing and reduce
the formation of postoperative hematoma.

Platelets contribute to homeostasis by preventing blood
loss at sites of vascular injury, and they contain a large
number of growth factors and cytokines that have a key
role in bone regeneration and soft-tissue maturation.
In the past years, an improved understanding of the
physiological role of platelets in the wound healing and
after tissue injury has led to the idea of using platelets as
therapeutic tools. Indeed, after fibrin glue was introduced
in the early 1990s as a biomaterial with haemostatic
and adhesive properties, the strategic modification of
the fibrin to include platelets was reported. The source
of the new preparation, known as platelet-rich plasma
(PRP), consists of a limited volume of plasma enriched in
platelets, which is obtained from the patient.

Once the platelet concentrate is activated by way of
thrombin generation with calcium, a three-dimensional
and bio compatible fibrin scaffold is formed, and a myriad
of growth factors and proteins are released, progressively,



to the local environment, contributing to the accelerated
postoperative wound healing and tissue repair.

Previously our department has published extensive
research on various aspects of prosthetic dentistry (Anbu
et al., 2019; Ariga et al., 2018; Ashok and Ganapathy,
2019; Duraisamy et al., 2019; Ganapathy et al., 2017;
Gupta et al., 2018; Jain, 2017a, 2017b; Ranganathan
et al., 2017; Varghese et al., 2019), this vast research
experience has inspired us to review platelet rich fibrin
in periodontal practice.

Preparation of Prf for Clinical Use: Platelets are formed
by a peripheral area, which corresponds to a phospholipid
membrane, a series of microtubules, and a very extensive
canalicular system connecting the surface to the
cytoplasm. Glycogen granules, mitochondria, lysosomes,
peroxisomes, and various types of inclusions, including
alpha and dense granules, can be identified within the
cytoplasm.

Blood samples from non-smoking, healthy male donors
and PRF clots are collected and prepared immediately or
after storage for 1-2 days. Fibrin fibers are examined by
scanning electron microscopy. Bioactivity was assessed
by means of a bioassay system involving the human
periosteal cells, whereas PDGF-BB concentrations were
determined using an enzyme-linked immunosorbent
assay. PRF is prepared by a process known as differential
centrifugation. In differential centrifugation, acceleration
force is adjusted to sediment certain cellular constituents
based on different specific gravity(Harris and Hillyer,
2007). There are many ways of preparing PRF. It can
be prepared by the PRF method or by the buffy-coat
method(Man et al., 2001).

Clinical Use of Prf in Periodontics Practice: PRF
comprises of an autologous leukocyte-platelet-rich
fibrin matrix (Choukroun et al., 2006a) composed of
a tetra molecular structure, with cytokines, platelets,
cytokines, and stem cells within it, which acts as a
biodegradable scaffold (Li et al., 2013)that favors the
development of microvascularization and is able to
guide epithelial cell migration to its surface (Chang and
Zhao, 2011). In surgical interventions, PRF could serve
as a resorbable membrane for guided bone regeneration
(GBR), preventing the migration of non-desirable cells
into bone defect and providing a space that allows the
immigration of osteogenic and angiogenic cells and
permits the underlying blood clot to mineralize.PRF may
act as a biologic adhesive to hold the particles together,
facilitating the manipulation of the bone grafts.

PRF membrane has exhibited favorable clinical results
in the treatment of periodontal infrabony defects (Chang
and Zhao, 2011), protecting open wounds from oral
environment when the suture cannot bind the mucosal
margins (Simonpieri et al., 2012), and accelerating
hard and soft tissue healing . Some clinical studies
used PRF membrane as a sole grafting material to
achieve maxillary sinus floor augmentation, presenting
promising results.
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Choukroun et al. (Choukroun et al., 2006b) conducted a
study in which they wanted to see the potential of using
PRF in conjunction with freeze-dried bone allograft with
(FDBA) to enhance bone regeneration in a maxillary
sinus lift procedure. The results showed a decreased
healing time prior to implant placement. It can be
utilized in various procedures such as management of
intrabony defects, gingival recession, furcation defects,
extraction socket preservation, and accelerated healing
of wounds.

In Vitro Studies: PRF is enriched with platelets, growth
factors and cytokines increasing the healing potential
of both hard and soft tissue(Hotter, 1984). There are
only scant references in the literature about the biologic
properties of PRF when compared to the other platelet
concentrates. The literature predominantly contains
animal and human studies of the experimental use of PRF
and only limited in vitro studies have been carried out on
the effects of PRF on cell proliferation. Despite the lack of
scientifically proven clinical benefits, PRF is considered
as a healing biomaterial and is commonly used in implant
and plastic periodontal surgery procedures to enhance
bone regeneration and soft-tissue wound healing (Dohan
et al.,, 2006). According to Choukron et al. PRF was
initially used in implant surgery to enhance the healing
properties of the bone(Miron and Choukroun, 2017).

Animal Studies: PRF is a highly complex architecture
of strong fibrin matrix as a resorbable membrane with
growth factors released after at least 1 week. Therefore,
PRF can act as a reservoir of many growth factors that
are known to play a crucial role in hard and soft tissue
repair processes. Previously, it has been reported that
PRF has a strong positive effect on the pro- liferation of
gingival fibroblasts, periodontal ligament fi- broblasts,
and osteoblasts, but retards epithelial cell proliferation
in vitro.This cell-type-specific manner makes PRF
beneficial to periodontal regeneration. Additionally,
activation of phosphorylated extracellular signal-
regulated protein kinase, osteoprotegerin, and alkaline
phosphatase expression by PRF suggests the pivots for
new periodontal attachment formation.Furthermore,
antimi- crobial effects of PRF have also been described.
The regeneration potential capacity and antibacterial
effects of PRF may be useful in periodontal surgery.

The regeneration of the lost periodontal structures is
the ultimate aim of the periodontal therapy to restore
the health function and esthetic of periodontium.The
breakthrough in vitro study that introduced PRF in
medical field a conducted by Choukroun et al (Choukroun
et al., 2006a) highlighted improved neovascularization,
wound closing with accelerated tissue remodeling in the
absence of infectious events.

Some advantages are reported in the literature related
to the use of PRF are its preparation is a simplified
and efficient technique, with centrifugation in a single
step, free and openly accessible for all clinicians.It



is obtained by autologous blood sample. Minimized
blood manipulation.It does not require the addition
of external thrombin because polymerization is a
completely natural process, without any risk of suffering
from an immunological reactionlt has a natural fibrin
framework with growth factors within that may keep
their activity for a relatively longer period and stimulate
tissue regeneration effectively.It can be used solely or in
combination with bone grafts, depending on the purpose.
Increases the healing rate of the grafted bone .It is an
economical and quick option compared with recombinant
growth factors when used in conjunction with bone
grafts. When used as a membrane, it averts a donor site
surgical procedure and results in a reduction in patient
discomfort during the early wound-healing period.

PRF may present some disadvantages like the final
amount available is low because it is autologous blood.
The success of the PRF protocol depends directly on
the handling, mainly, related to blood collection time
and its transference for the centrifuge. Need of using a
glass-coated tube to achieve clot polymerization. Possible
refusal of treatment by the puncture required for blood
collection.Only needs a minimal experience of clinician
for PRF manipulation.

CONCLUSION

Though PRF belongs to a new generation of platelet
concentrates, the biological fuction of fibrin molecules
is enough in itself to account for significant cicatricial
capacity of the PRF. The slow polymerization mode
confers a PRF membrane as a particularly favorable
physiologic architecture to support the healing process.
However, it is now necessary to look further into platelet
and inflammatory features of this biomaterial. Only
a perfect understanding of its components and their
significance will enable us to comprehend the clinical
results obtained and subsequently extend the fields of
therapeutic application of this protocol.
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