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Platelet concentrates are the growth factors 
releasing substances having excellent healing 
characteristics. Although Platelet Rich Fibrin 
(PRF) is the choice of autologous 
regenerative material in the defects yet 
advancements in platelet concentrates are 
being made till now. PRF is an autologous 
biological platelet concentrate which are rich 
in various growth factors. These growth 
factors help in wound healing and hence are 
very useful in regenerative dentistry. PRF has 
wider applications in the field of periodontics 
as well as other medical fields. Over the 
years, advancement has been made for its 
easy use and for less discomfort to the patient. 
This review is constructed by selecting more 
than 25 articles on the topic.
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1. INTRODUCTION

Periodontal therapy is aimed at suppressing the 
inflammatory process, preventing further 
development of periodontal diseases and also at 
regenerating the lost periodontal structures. 
Periodontal regeneration is a dynamic multifactorial 
path in a structured sequence comprising biological 
series such as cell adhesion, migration, proliferation, 
and differentiation. The regenerating materials 
currently available have the minimal ability to 
recover the damaged periodontal tissue entirely, but 

1,2just a fraction of the original total volume of tissue.  
Regeneration is the expected healing result during 
periodontal treatment. Ross et al in 1974 found the 

3regenerative potential of platelets.  Due to its 
capacity to secrete numerous growth factors and 
cytokines, the role of platelets in wound healing is a 

4known fact.  Platelet derived growth factor (PDGF), 
vascular endothelial growth factor (VEGF), 
transforming growth factor (TGF) and epidermal 
growth factor are different growth factors secreted 

5by platelets (EGF).  These growth factors are 
responsible for neovascularization, collagen 
synthesis, cell division, cell differentiation,  
induction, and migration of other cells to the injured 

6site.  Fibrin, vitronectin and fibronectin are also 
released by platelets, serving as a matrix for 
connective tissue and as adhesion molecules for 

7more appropriate cell migration.  This  developed 
the notion of using the platelet concentrate (PC) 
which was  introduced over 20 years ago, following 
periodontal therapies to improve the  regeneration of 
various periodontal tissues. The theory is based on 
the idea that the supply of blood is a requirement for 
tissue regeneration, with the aim to use human blood 
proteins as a source of growth factors successful in 

8promoting angiogenesis and tissue ingrowth.  

Platelet Rich Plasma (PRP) was originally 
developed and is known as a platelet concentrate of 
the first generation. The primary target of PRP was 
to isolate the highest quantity of platelets and 
ultimately growth factors associated with their 

9collection and re-use them during surgery.  Platelet 
Rich Fibrin (PRF) was later introduced due to 
certain inferior PRP properties like the lengthy 
centrifugation protocols. Hence, PRF is one of the 
new promising regenerative materials in the field of 
periodontics. 
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2. History  of  Platelet  Concentrates  
(PC):

Various researchers have worked over the years 
keeping in view the wound healing property of 
platelets. Over the last two decades, platelet  
concentrate  is  being  used  as  regenerative  tool  in  
various  periodontal  therapies.  Evolution of  the  PC  
has  been  described  in  Fig:1  from  the  past  years  
till  recently.

3. Classification  of  Platelet  
Concentrate:

In 2009, Dohan Ehrenfest et al provided the first 
PC classification. Different researchers have given 
different classifications to date, but the most widely 

20accepted category is that suggested by Dohan  It is a 
basic description focused on the presence or absence 
of leukocytes and the platelet concentrate density of 
the fibrin architecture. According to this 
classification, there are  four  types  of  platelet  
concentrate  described  in  Fig:2

CHART-1

Fig:1 History of platelet concentrates



4. PRF:

Platelet  Rich  Fibrin  was  first  developed  by  
16Dr. Joseph Choukroun in France in 2000.   Platelet-

rich fibrin (PRF) from Choukroun is a biomaterial of 
leukocyte and platelet rich fibrin with a particular 

20structure and three-dimensional architecture.  It is 
known as a platelet concentrate of the second 
generation. It has gained worldwide popularity as 
PRF improves soft and hard tissue healing. The PRF 
clot consists of a solid natural fibrin matrix that 
focuses on both platelets and blood growth factors 
and displays a convoluted architecture as a healing 
matrix with special mechanical properties that makes 

25,26it unique from other concentrated platelets.   

4.1  Advantage  of  PRF  over  PRP:  

PRF has various advantages over its  predecessor  
PRP by several criteria: it does  not  involve  complex  
preparatory methods. Low cost and less time of  
preparation as PRF does not necessitate the direct 
activation with additional factors such as bovine 

27thrombin or extrinsic  anticoagulants  as  in  PRP.  
Due to its fibrous nature, PRF carries a large number 
of growth factors and cytokines in a supportive three-

28dimensional fibrin scaffold for cell migration.   PRF  
dissolves  more  gradually  in  tissues  than  PRP,  
organizing  into  a  solid  fibrin  matrix  and  slowly  
rebuilding  itself  in  the  manner  of  a  natural  blood  
clot.  Platelets  and  cytokines  are  then  slowly  
released for a certain time period. While PRP has been 
seen to release most of its growth factors and cytokine 
within the first day itself, over a period of 10 days, 
PRF scaffold allows a continuous gradual release of 

29growth factors and cytokines.  Therefore, the 
migrating cells in the fibrin matrix and growth factors 
are close to the vicinity of the PRF scaffold during the 

30integral growth cycle of the PRF.

4.2  PRF  Processing  Protocol:

To achieve the correct quantity and consistency 
for the fibrin matrix, leukocytes, platelets, and growth 
factors, a standard procedure for PRF processing 
should be followed. Autologous blood is used for the 
processing of PRF. Without any addition of 
anticoagulants and bovine thrombin in the glass-
coated plastic test tube, 10mL of blood is obtained 
from the subject. It  is  then  immediately  centrifuged 

26for  10  minutes at  the  velocity of 3000 rpm .   Many  
researchers  have  used  for  12  minutes at  the  speed  

62700  rpm  and  got  the  same  results.   The  fibrin  
scaffold  is  formed  in  the  middle  layer  as  a  result  
of centrifugation. A normal and progressive 
polymerization that happens during centrifugation 

31results from PRF.

The substance obtained consists of three layers: 
the upper layer of acellular plasma (platelet weak 
plasma), the center of the PRF clot, and the bottom of 
the red corpuscle base. This  clot  is  then  detached  
from  the  below  red  corpuscle  cells  by  using  a  
sterile scissors and tweezers and immediately  
transferred  to  a  metal  PRF  compression box and  
condensed  to  form  the  PRF  membrane. The clot  
can  also  be  squeezed  between  two  sterile  gauze  
pieces for obtaining the inexpensive PRF  

28membrane.   After compression of the PRF clot, the 
lower house of the box absorbs the exudate that may 
be used for hydrating other regenerative materials.

CHART-2

Fig:2 Classification of PRF as given by Dohan Ehrenfest et al
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The PRP membrane structure consists of 
equilateral junctions that are trimolecularly linked to 
a network of fine and elastic fibrin promoting 
cytokine enmeshment and cell migration. This three-
dimensional structure of the PRF membrane gives 
strength.

4.3  Role  of  PRF  in  Regeneration:

In a tetra molecular system in which platelets, 
leukocytes, cytokines and flowing stem cells are 
integrated, PRF forms a fibrin matrix network that is 

32polymerized.  Stimulation of osteoblasts, gingival  
fibroblasts, and proliferation of periodontal  ligament  
cells as a mitogen is done by  PRF. Its  low  thrombin  
concentration  along  with  molecular  structure  acts  
as an optimal matrix in which migration of  

31endothelial cells and  fibroblasts  occur.   It  allows  a  
quick angiogenesis and smooth remodelling of  
fibrin. PRF plays a role of immune regulator  because  
of the leucocytes and other crucial immune  cytokines 
such as  IL  1β,  IL  6,  IL  4  and  TNF  α  that  are  
trapped  in  PRF  giving  it  the  anti-infectious  

31effect.

PRF  consists  of  condensed  growth  factors  
28,34-36suspended within the platelets.   These growth  

factors  act  as  tissue  regenerative promoter  and  
25,27play  a  role  in  wound  healing.    

4.4  Applications  of  PRF  in  
Periodontics:

In the area of periodontics, PRF is a potent 
autogenous living biomaterial with an extensive 
applications. PRF is being used in surgical 
environments where healing and regeneration safety 
and relaxation are important and in cases where there 
is no tissue regeneration scaffold and growth factors 
due to which tissue repair prognosis may be 
potentially affected. Continuous research is being  
done  for  using  PRF  and  its  membrane  in  further  
more regenerative procedures. Some of its  
application  include:

I. EXTRACTION  SOCKET  
AUGMENTATION-

II. GUIDED  BONE  REGENRATION  (GBR)

III. SINUS  ELEVATION  PROCEDURES

IV. IN  INTRABONY  AND  FURCATION  
DEFECTS

V. ROOT  COVERAGE  OF  GINGIVAL  
RECESSIONS

VI. INTERDENTAL  PAPILLA  
AUGMENTATION

VII. PALATAL  BANDAGE

VIII. TISSUE  ENGINEERING

CHART-3

Fig:3 Growth Factors present in PRF



5. Advancements  in  Platelet  
Concentrates:

1) Concentrated  Growth  Factors  (CGF):

It is a novel platelet concentrate of the second 
38,39generation, produced by Sacco in 2006.  CGF, an 

upgraded version of PRF, is a fibrin-rich organic 
matrix containing growth factors, platelets, 
leukocytes and CD34+ stem cells that helps in the 

40,41process of regeneration.  The fibrin network 
consists of thin and thick fibrillary components that 
are trapped within the collagen matrix by multiple 
elements. A strong regenerative ability and flexibility 

42tend to be acquired by CGF.

The tubes are centrifuged (Medifuge, Silfradent, 
Sofia, Italy) after blood collection in sterile vacuette 
tubes lacking anticoagulant solutions, with a single-
step centrifugation protocol: 30sec speeding up, 2min 
at 2700 rpm, 4min at 2400 rpm, 4min at 2700 rpm, 
3min at 3000 rpm, 36sec slowdown and stop. This 
leads to four separate stages that are as follows:43

1.  upper  layer  –  Serum

2.  Interim  layer  –  Fibrin  buffy  coat

3.  Liquid  layer  –  Growth  factors

4.  Inferior layer   –  Red  blood  cells

2) Titanium  Platelet-Rich  Fibrin  (T-
PRF):

Adopted in 2014 by Tunali et al, it is a new 
product focused on the premise that titanium can be a 
more dynamic platelet activator when used with glass 
tubes than silica activators in the leukocyte and 
platelet-rich fibrin (L-PRF) system of Choukroun.  
Tunalı  et  al  concluded  that  T-PRF  has  immensely  
formulated network along with a continuous  
integrity and the fibrin network  covered  more  area  
and  was  thicker  after  analysing through light, 
scanning electron and fluorescence microscopy  

44analysis.   Silica has been used to avoid the harmful 
effects of plastic tubes filled with dry glass or glass.

Blood processing was carried out in titanium 
coated grade IV tubes without any anticoagulant. 
Then the tubes were instantly centrifuged for 12 
minutes at 2800 rpm. The findings obtained were: T-
basic PRF's histological structure is comparable to L-
PRF; however, T-PRF fibrin strands were more 
intricately intertwined and thicker than typical L-PRF 

45fibrin strands.

3) Advanced  -Platelet  Rich  Fibrin  
(A-PRF):

Modified  form  of  the  PRF  produced  by  
Choukron  in  2014  containing  larger  number  of  

46white  blood  cells  especially  neutrophills.  They 
found that the increased appearance of neutrophilic 
granulocytes in the outer portion of the clot, 

prolonged and enhanced release of growth factors, 
while raising the centrifugation time (1300 rpm, 14 
minutes) and decreasing the rpm and centrifugal g-
force, gave an improved appearance. Owing to the 
involvement of monocytes/macrophages and their 
growth factors, this could affect the differentiation of 
host macrophages and macrophages inside the clot 
after implantation, thereby affecting the regeneration 

47of bone and soft tissue.

4) Advanced -Platelet  Rich  Fibrin  
(A-PRF+):

Another  modification  of  A-PRF  as  proposed  
by Kobayashi & co-workers in 2016. The  
centrifugation  time  has  been  reduced  to  1300  
rpm for 8 minutes. They proposed that  by  decreasing  
the  time  would  result  in  decreasing  the  amount  
of  forces  that  the  blood  cells  would  be  disclosed  
to,  thus  increasing  the  number  of  cells  containing  

48in  the  PRF  matrix.   Comparing  with  other  types  
of  platelet  concentrates  like  Advanced  PRF  and  
L-PRF,  the  release  of  different  growth  factors  
such  as  TGF-β1,  PDGF,  EGF,  and  IGF  are  

47greater  in  A-PRF+.

5) Injectable  Platelet-Rich  Fibrin  
(i-PRF):

To  overcome  the  limitation  of  gel  form  of  
PRF,  i-PRF  is  introduced.  This has made it possible 
for clinicians to employ platelet concentrate in liquid 
formulation, which can be utilized alone or in 
conjunction with different biomaterials. In contrast to 
other PRF formulations, a larger percentage of 
regenerative cells having a greater concentration of 
growth factors are seen with slower and reduced 
centrifugation speeds.

Blood obtained in clear vacuum tubes in absence 
of anticoagulant was instantly centrifuged for 3 min at 
700 rpm. On  addition  of  particulate  bone  to  i-PRF  
results in polymerization within 15 minutes to  
produce red  coloured  sticky  bone.  In a report, i-
PRF resulted in additional  growth factors release 
even after 10 days, while PRP was essentially 
completely dissolved after 10 days.  Mourão  et  al  in  
2015  also  obtained  the  i-PRF  by  increasing  the  

49rpm  by 3300 and reducing the time  by  2  minutes.

6) Autologous  Fibrin  Glue  (AFG)  
and  Sticky  Bone:

In 2010, Sohn et al demonstrated the 
understanding of the use of autologous fibrin glue 
(AFG) for the development of bone graft matrix 
enhanced with growth factors (called 'Sticky bone'). 
In non-coated tubes without anticoagulants, blood is 
collected and centrifuged for 2 minutes at 2400-2700 
rpm to acquire autologous fibrin glue. Two  layers  

 8                                   IDA, W.B., Vol - 37, No.-1, March 2021                                All rights reserved                                   



 All rights reserved                                    IDA, W.B., Vol - 37, No.-1, March 2021                               9

are  obtained  out  of  which  the  superficial  layer  is  
AFG  and  deeper  layer  consists  of red  blood  cells.  
The  AFG  thus  attained  is  extracted  using  syringe  
and  blended  with  particulate  bone  powder  and left 
for 5-10 minutes for polymerization  resulting  in  a 

50yellow  coloured  mass  known  as  sticky bone.  The 
sticky bone thus acquired is normal, moldable, 
entangles in its fibrin network platelets and 
leukocytes, prevents micro and macro motion of 
grafted bone, prevents soft tissue from developing in 
the graft.

5. Future  Scope:

To discover the biological properties of PRF and 
its broader applications in the area of periodontics and 
implant dentistry, PRF is increasingly being 
investigated. Positive growth and improved healing 
results and less patient pain have been seen in current 
studies.

6. Conclusion:

PRF is the future of modern regenerative  
dentistry  that  has  wider  applications  not  only  in  
the periodontics field  and  implant dentistry  but  
also in oral surgery,  endodontics,  tissue  engineering  
and  other  medical field  including orthopaedics  and  
plastic  surgery.  Its  accelerated  wound  healing  
property along with its  anti-bacterial and anti-
haemorrhagic are  beneficial  for  the  patients  which  
attracts  more  clinicians  to  adopt  this  technology.
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