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Abstract
Periodontal disease is a complex inflammatory disease characterized by loss of the supporting structures cause of the elicited response of the microbial accumulation on 
the tooth surfaces. To arrest the disease progression and regenerate the lost tissue structures are the definitive goal of periodontal therapy. Platelets play an important 
role in periodontal regeneration as they are rich in growth factors (PDGF, VEGF, and TNF-β) and leukocytes (95%). L-PRF has a strong fibrin architecture and 
superior mechanical properties which distinguishes it from other kinds of platelet concentrates. PRF is autologous platelet concentrate obtained after processing 
a whole blood sample through a process called centrifugation, which is a cost-effective and easy to handle procedure. The literature suggests the potential and the 
benefits of the role of L-PRF in periodontal regeneration.
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Introduction
Periodontitis is a complex inflammatory disorder characterized 

by loss of connective tissue attachment and destruction of alveolar 
bone, root cementum, periodontal ligament and gingiva as a response 
to insults stimulated by microbial accumulations of tooth surfaces. 
This leads to the initiation of intraosseous defects [1]. The definitive 
goal of periodontal therapy includes arresting of periodontal disease 
progression and the regeneration of structures lost due to the pre-
existing disease process.

Periodontal regeneration refers to the complete restoration of 
functional and supporting tissues, hence defined as the reproduction 
or reconstruction of loss or injured part with form and function of loss 
structures restored .Periodontal regeneration is a complex procedure 
including the biologic events like cell adhesion, migration , proliferation , 
and differentiation in an planned sequence [1].Periodontal regenerative 
procedures include soft tissue grafts, bone grafts, root biomodifications, 
guided tissue regeneration, and combinations of these procedures [2]. 
The current perspective is that regenerative periodontal therapies to 
date can only restore a fraction of the original tissue volume [2] and have 
a limited potential in attaining complete periodontal restoration [3].

An arrangement of interaction is required between the epithelial 
cells, gingival fibroblast, periodontal ligament cells and osteoblasts. 
The disruption of vasculature during wound healing leads to fibrin 
formation, platelet aggregation, and release of several growth factors 
into tissues from platelets, [4] through molecular signals which are 
predominantly mediated via the cytokines and growth factors. It has 
been evident that the presence of growth factors and cytokines play 
an important role in inflammation and wound healing. Platelets also 
secrete fibrin, fibronectin, and vitronectin, which act as a matrix for 
the connective tissue and as adhesion molecules for more efficient cell 
migration [5]. This lead to the concept of using platelets as therapeutic 
tools to improve tissue repair and wound healing.

The rich sources of autologous growth factors are the various 
generations of platelet concentrates that include Platelet Rich Plasma 

(PRP), the first generation concentrate used in combination with 
grafting materials and barrier membrane in managing periodontal 
defects. But the effects of Platelet rich plasma on bone regeneration 
have been inadequate. The second generation of platelet concentrates 
is Platelet Rich Fibrin (PRF) which is considered to be the latest. It is 
an autologous leukocyte platelet concentrate which is successfully used 
in various fields of dentistry and medicine. It shows efficacious effects 
when used in the treatment of periodontal intrabony defect.

Platelets

Platelets are un-nucleated fragments of bone marrow 
megakaryocytes which circulate in blood for 8-10 days [6]. Platelets 
adhere together to form a platelet plug in a severed vessel and hence 
thought to contribute to the hemostatic process where it has been 
seen they actively extrude several initiators for the activation of the 
coagulation cascade.

In1974, Ross et al introduced the regenerative potential of platelets 
by discussing their role in wound healing. The alpha granules of platelets 
contain various mitogenic factors such as Platelet derived growth factor 
(PDGF), vascular endothelial growth factor (VEGF) and transforming 
growth factor –β (TGF-β) [7]. These growth factors are vital for initial 
wound healing.

Platelet concentrates

Fibrin is the activated form of a plasmatic molecule called fibrinogen 
[8]. This soluble fibrillary molecule is massively present both in plasma 
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b) The first centrifugation (‘‘soft spin’’) at 1200 rpm for 10 minutes, allows 
the blood separation in 3 distinct layers (Figure 1): At the bottom of 
the tube, the red blood corpuscles constitute 55% of total volume At 
the top of the tube, the acellular plasma layer is mainly made up of 
circulating plasmatic molecules (in particular, fibrinogen) and low in 
platelets. It is designated platelet-poor plasma (PPP) and constitutes 
40% of total volume. Between the 2, an intermediate layer is where 
platelets concentrations are largely increased. It constitutes only 5% 
of total volume and presents a characteristic buffy aspect that led 
to it being called ‘‘buffy coat.’’ It will compose the major part of the 
future cPRP, but at this stage, there is still no easy scientific process 
allowing its separation from the other layers.

c) Using a sterile syringe, the practitioner aspirates PPP, PRP, and some 
red blood corpuscles (which are systematically attracted during the 
operation). Then the material is transferred to another tube, without 
anticoagulant.

d) This second tube will then undergo another centrifugation at 2400 
rpm for 10 minutes, purported to be longer and faster than the first 
(‘‘hard spin’’). This makes it possible to concentrate platelets at the 
bottom of the tube and subsequently to obtain once again 3 distinct 
layers (Figure. 1): some residual red blood corpuscles trapped at the 
bottom of the tube acellular plasma (PPP) for 80% of total volume 
between the 2, a buffy layer, or PRP

 e) At this stage, it becomes easy to collect the PRP. With a syringe, 
the practitioner can discard the major part of the PPP, leaving just 
enough serum to place the concentrated platelets in suspension. The 
unit is then gently shaken to obtain a ready-to-use cPRP. Note that 
the red blood corpuscles trapped at the bottom of the tube are also 
suspended by this last operation, which explains the rosy aspect of 
the final cPRP.

f) cPRP is then mixed with bovine thrombin and calcium chloride at 
the time of application, with the help of a mixing syringe. Gelling 
of platelet concentrate will then quickly occur: Fibrinogen is also 
concentrated during the cPRP preparation, and its polymerization 
will constitute a fibrin matrix with particularly interesting 
hemostatic and adhesive properties. Moreover, cPRP application 
can be accomplished in gel or spray form (according to the syringe 
nozzle used). In both cases, fibrin polymerization is completed in 
a few minutes. Note that to obtain a denser gel, or even a cPRP 
membrane, it is possible to add Tisseel to the mixture [23].

and in the platelet a-granules and plays a determining role in platelet 
aggregation during hemostasis. It is transformed into a kind of biologic 
glue capable of consolidating the initial platelet cluster, thus constituting 
a protective wall along vascular breaches during coagulation. In fact, 
fibrinogen is the final substrate of all coagulation reactions. Being a 
soluble protein, fibrinogen is transformed into an insoluble fibrin by 
thrombin while the polymerized fibrin gel constitutes the first cicatricial 
matrix of the injured site [9-11] in surgical management of hemostasis 
it is well documented the application of fibrin glue in early 1900. Thus, 
in the former times fibrin adhesives paved a way for the present-day 
platelet concentrates. PCs are blood extracts, obtained after processing 
a whole blood sample, mostly through centrifugation (Dohan et al. 
2014a) [12]. The two emerging platelet concentrates are platelet rich 
plasma (PRP) and platelet rich fibrin (PRF). They are fibrin matrices 
which are enmeshed with morphogenic proteins (growth factors) and 
leucocytes.

Fabbro et al. [13] summarized the ideal role of platelet concentrates 
as:

1. Augmentation of tissue healing: By increased proliferation of 
connective tissue progenitors that stimulate fibroblast and osteoblast 
activity and enhance osteogenesis [14].

2. Anti-microbial activity: Against bacterial species involved in oral 
infections [15,16].

3. Modification of host defense mechanism: By delivery of signaling 
peptides that attract macrophage cells [17].

4. Modification of immune reaction: By releasing leukocytes that 
synthesize interleukins [6].

Platelet rich plasma

The 1st generation of platelet concentrate consisted of limited 
volume of plasma which was enriched with platelets obtained from 
the patient’s own blood which was called platelet rich plasma (PRP). 
If a normal human blot clot contains 5% platelets according to Sunitha 
et al. [18] PRP blood clot contains 95% platelets. PRP is known to 
contain growth factors such as PDGF and TGF –β that stimulus the 
regenerative process [19,20,21]. Creeper et al. conducted in-vitro 
studies that reported proliferation of PDL and osteoblastic cells under 
the influence of PRP. PRP contains growth factors and their release in 
wound site tends to be rapid and for a short duration of time. Also, 
complex production protocol involving use of bovine thrombin and 
other biochemical agents has limited the benefits of platelet rich plasma 
[22].

The technical and regenerative limitations of platelet rich plasma 
led to the discovery of a better, completely autologous fibrin matrix 
called Platelet Rich Fibrin.

Preparation of platelet rich plasma (PRP)

Technique: Many different protocols can be applied to the 
cPRP concept. But we can schematically divide them into 2 families: 
complex techniques using hematology cell separators, and simplified 
techniques with ready-to-use commercially available kits and 2-step 
centrifugation to concentrate platelets. These commercial systems are 
being increasingly automated to simplify clinical use. Therefore, we will 
describe a general concept rather than any one particular system [23]:

a) Venous blood is taken with anticoagulant (sodium citrate 3.8%) to 
avoid platelet activation and degranulation. Figure 1. Technologic concept of cPRP processing
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Platelet rich fibrin (PRF)

PRF (platelet rich fibrin) was first developed in France for use in 
the field of oral and maxillofacial surgery [24]. Platelet rich Fibrin 
(PRF) preparation protocol was developed by Choukroun et al. [25]. 
Choukroun’s platelet-rich fibrin (PRF) is a leukocyte and platelet rich 
fibrin biomaterial with a specific composition and three-dimensional 
architecture [26]. PRF is classified as a second-generation platelet 
concentrate as it is prepared as a natural concentrate without the 
addition of any anticoagulants [27,28]. PRF is frequently called has 
Choukroun’s PRF. Leucocytes which are concentrated in PRF play an 
important role in growth factor release, immune regulation and matrix 
remodeling in wound healing, the physiologic architecture of wound 
healing was created by a slow polymerization mode and cicatricial 
capacity of the PRF.

Procedure for (platelet rich fibrin) prf preparation

The classical technique for PRF preparation was invented by Dr. 
Choukroun in 2000 [22]. It is the current PRF technique authorized 
by the French Health Ministry in which PRF is prepared without 
using an anticoagulant during blood harvesting or bovine thrombin 
during gelling [29]. A standard protocol for PRF preparation should 
be followed to obtain proper quantity and quality of the fibrin matrix, 
leukocytes, platelets, and growth factors.

a. The equipment required for PRF preparation includes a PC-O2 
centrifuge and a blood collection kit consisting of a 24 gauge 
butterfly needle and 9 ml blood collection tubes.

b. A sample of blood is collected from patient without anticoagulant 
in 10 ml tubes which are immediately centrifuged at a rate of 3000 
rpm for 10 min.

c. During the centrifugation process, when the blood gets in contact 
with the test tube wall the platelet gets activated leading to the 
initiation of coagulation cascade.

The most important parameter for the success of this procedure is 
the duration of time between the blood collection and centrifugation 
process. There is diffuse polymerization of fibrin if there is slow 
handling of blood to the centrifugation process which in turn leads 
to the formation of small blood clots of irregular consistency (Figure 
2-3).

Advantages of prf

The various advantages of PRF include (Dohan et al.) [31-34]

1. Completely Autogenous.

2. Extended growth factor release for 7 days.

3. Simple and faster technique.

4. In-expensive.

5. No requirement of any additive constituent such as bovine thrombin.

6. No biochemical handling involved.

7. No associated immune reactions.

8. No associated infections.

9. Acts as an ‘immune regulation node’.

10. Has anti- inflammatory effects.

Figure 2. Blood centrifugation immediately after collection allows the composition of a 
structured and resistant fibrin clot in the middle of the tube, just between the red corpuscles 
at the bottom and acellular plasma at the top

Figure 3. Blood processing with a PC-O2 centrifuge for PRF (A; Process, Nice, France) 
allows the composition of a structured fibrin clot in the middle of the tube, just between 
the red corpuscles at the bottom and acellular plasma at the top. After collection of the 
PRF itself, resistant autologous fibrin membranes are easily obtained by driving out the 
serum from the clot. After centrifugation, the resultant product consists of three layers. The 
topmost layer consisting of acellular PPP (platelet poor plasma), PRF clot in the middle 
and RBCs at the bottom of the test tube (B). The fibrin clot obtained after centrifugation is 
removed from the tube and the attached red blood cells scraped off from it and discarded 
(C).  PRF can also be prepared in the form of a membrane by squeezing out the fluids 
present in the fibrin clot (D) [30].

Significance

Platelet rich fibrin allows continuous release of growth factors for 
over 300 minutes following its preparation a study done by Su et al. 
in 2009 [35], hence it must it immediately used after preparing. The 
progressive release of cytokines and leukocytes continues for a period 
of 7-11 days, as the fibrin network disintegrates [36].
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Drawbacks of prf:

1. Main drawback is preparation and storage.

2. Time interval between speed of handling, blood collection 
and centrifugation as PRF is prepared without any addition 
anticoagulants.

3. The disadvantage of PRF is its storage after preparation also PRF 
membranes should be used immediately after preparation as it will 
shrink resulting in dehydration altering the structural integrity of 
PRF.

4. The risk of bacterial contamination of the PRF membrane can occur 
if stored in the refrigerator.

5. Dehydration also results in the decreased growth factor content in 
PRF and leukocyte viability will be adversely affected altering its 
biologic properties [37].

Limitations:
1. Connell et al in 2007 raised a concern regarding the safety issue of 

PRF methodology, he commented on the types of tubes used to 
produce PRF and the possible hazards of silica containing glass 
tubes [38].

2. However, Dohan et al. [39] in the same year conducted a cytotoxicity 
analysis of PRF on wide range of human cells and concluded 
that silica microparticles coating these tubes are not cytotoxic 
for the tested human cells. They also reported improved mitotic 
proliferation and suggested that contact with silica is necessary to 
start the polymerization process as silica behaves as clot activator. 
Thus, to produce PRF either dried glass tubes or glass coated plastic 
tubes must be used.

PRF vs. PRP:

According to Mosesson et al. who described the structural and 
biological features of fibrinogen and fibrin in detail, the 3-dimensional 
organization of fibrin network depends on activation mechanism.

1. In PRP, bilateral junctions are constituted with strong thrombin 
concentrations and allow the thickening of fibrin polymers; this 
leads to the constitution of a rigid network, not very favorable to 
cytokine enmeshment and cellular migration.

2. In PRF, weak thrombin concentrations imply a very significant 
percentage of equilateral junctions. These connected junctions allow 
the establishment of a fine and flexible fibrin network able to support 
cytokines enmeshment and cellular migration.

Moreover, this 3-dimensional organization will give great elasticity 
to the fibrin matrix: It is what we observe in a flexible, elastic, and very 
strong PRF membrane. These 3 fibrin biotechnologies therefore use 
different polymerization modes which imply very different biologic 
integration mechanisms [5].

Role of platelet rich fibrin in regeneration:

It enhances both soft and hard tissue healing cause of its 
advantages over PRP which includes ease of handling, preparation 
and minimal expense with the lack of biomechanical modification i.e. 
no anticoagulants required which reduces biomechanical handling 
of blood and risk associated with the use of bovine-thrombin. PRF is 
enriched with platelets, growth factors (PDGF, TGF- β, and VEGF) and 
cytokines. PDGF plays a role in regulation, migration, proliferation 

along with mitogenic potential ,promotes angiogenesis, TGF- β which 
is an inflammatory regulator ,produces new capillaries by activation 
of endothelial cells,VEGF it is a most powerful vascular growth factor 
it  initiates angiogenesis and the role of leukocyte is to stimulate the 
migration of neutrophils, acts as an immune regulation node has they 
contain all key immune cytokines like IL-1β,IL-6,IL-4 and TNF they 
have the aptitude to control inflammatory response at the wound site.

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 Choukroun et al used 
PRF firstly in implant surgery to boost the healing properties of bone 
[40,41]. Diss et al. in a 1 year prospective study on osteotome sinus floor 
elevation using Choukroun’s platelet-rich fibrin grafting material clearly 
demonstrated that fibrin matrix of PRF directly promotes angiogenesis 
[42]. Sanchez et al. in an experimental study compared the influence of 
PRP and PRF on proliferation and differentiation of osteoblasts and he 
reported that the affinity of osteoblasts to the PRF membrane appeared 
to be superior than the affinity of osteoblasts to PRP [43].

Sharma et al. [44] conducted a randomized controlled clinical trial 
for the treatment of 3-wall intrabony defects in chronic periodontitis 
patients with platelet rich fibrin and reported a statistically significant 
improvement in pocket depth reduction and bone fill in test group 
than in controls [44]. Thorat et al. [45] investigated the clinical and 
radiological effectiveness of autologous PRF in the treatment of 
intrabony defects of chronic periodontitis patients and reported a 
greater reduction in pocket depth, more gain in clinical attachment 
level and greater intrabony defect fill at sites treated with PRF than those 
treated with open flap debridement alone. A comparative evaluation 
between platelet-rich fibrin and platelet-rich plasma for the treatment 
of three-wall intrabony defects was done and showed a greater bone fill 
in PRF treated group than in PRP treated group [46-48].

Conclusion
In this review, it has been shown that Choukroun PRF has an 

excellent regenerative potential, is simple and a cost - effective technique 
with several advantages over PRP with regard to favorable effects on 
hard and soft tissue healing. Correct handling of L-PRF is crucial to 
obtain benefits from this technique.
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