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ABSTRACT 

The role of platelets is to trigger the inflammatory response which, in turn, will trigger the presence of tissue 

growth factors that will be involved in the tissue repair process. Platelet rich plasma (PRP) is a concentrate used 

for therapeutic purposes which has become increasingly used by treating various dermatological pathologies, 

musculoskeletal disorders and not least with increasingly frequent indications in the pathology of the oro-dento-

maxillare sphere, as a consequence of its potential to repair tissues with reduced regeneration capacity and 

apparent harmlessness. PRP is defined as a plasma preparation with a higher platelet content than found in the 

blood flow of a healthy individual (200 000 per microliter) typically 5 times higher. 

This study in the literature aims to review the biological basis of PRP, its preparation and processing for its use 

as well as its main applications. At the same time, another derivative of practical importance in dental medicine, 

PRF (plateled rich fibrin), is presented. PRF is a second-generation PRP thrombocyte concentrate, which 

provides the implant dentist with access to growth factors through a simple and up-to-date technology. These 

growth factors are autologous, non-toxic and non-immunogenic, increasing and accelerating normal bone 

regeneration pathways. 

Key words: Platelet rich plasma, plateled rich fibrin, dental medicine. 

 

INTRODUCTION  

 

PRP is a new approach to tissue 

regeneration and becomes a valuable help 

to promote healing in many dental and oral 

surgery procedures, especially in elderly 

patients, with a hight impact in the 

improving the quality of life [1]. PRP 

originates from the centrifugation of the 

patient's own blood and contains growth 

factors that influence wound healing, thus 

playing an important role in tissue repair 

mechanisms. Since its inception, in the 

1980s and 1990s, when it was first used in 

cardiac and maxillofacial surgery, it has 

reached new uses in recent years in dental 

medicine, facial aesthetics, dermatology, 

sports medicine for tendon management 

pathology, muscle, ligament and 

cartilaginous lesions. 

PRF is considered an autologous 

healing material. In the fibrin matrix, there 

are leukocytes, platelets and most of the 

cells that act in the tissue healing process. 

In this review will analyze the clinical and 

biological features of PRF action recorded 

in bone regeneration in the field of oral 
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surgery and the multiple possibilities of 

application in this field. 

A real challenge at this point in the 

surgical disciplines is finding protocols 

that refer to hemostasis and healing. Lynch 

was the one who increased interest in 

growth factors and implantology through 

his research [2], and in 1998 Marx 

published the first studies regarding use of 

platelet growth factors in the form of 

platelet rich plasma [3]. Since then, 

cytokine-rich platelet aggregates have been 

used in many clinical situations. In areas 

such as periodontology, implantology and 

maxillofacial surgery, platelet aggregates 

play the role of biological agents that 

ensure the connection between the 

different bone components or the 

connection with the gingival graft. They 

also act as a wound protective gel, similar 

to the fibrin-based autologous glue used in 

the past, where fibrinogen was activated by 

the action of calcium and thrombin. 

The aim of this review is to 

describe the different uses of PRP and PRF 

in dental and oral surgery and to present 

the different bioactive substances in PRP 

also the role played in the healing process. 

 

PLATELET DERIVATIVES USED IN 

MEDICINE AND DENTAL 

MEDICINE – PLATELET 

CONCENTRATE 

Thrombocyte concentrates were 

initially used in transfusion medicine, for 

the treatment and  prevention of bleeding 

in severe thrombopenia, with frequent 

etiology as spinal cord injury, acute 

leukemia, or significant blood loss during 

long-term surgery [4]. The concentrated 

platelet standard for transfusion was named 

in 1954, platelet rich plasma (PRP) by 

Kingsley et al [5]. The use of blood-

derived products to stimulate tissue healing 

has come to the fore with the use of fibrin 

glue (FG), which was first described in 

1970 by Matras et al. and consisted of a 

fibrinogen concentrate (whose 

polymerization was induced by thrombin 

and calcium) [6]. 

Several years later (1975-1979), a 

number of studies proposed an updated 

concept for the use of collected blood, 

called "platelet, fibrinogen and thrombin 

mixture" or "platelet gelatin". The purpose 

was, first and foremost, to combine the 

healing properties of platelets with those of 

fibrin. Sanchez et al. in his research 

concluded that the use of bovine thrombin 

may be associated with the development of 

antibodies to coagulation and thrombin 

factors V and XI, leading to the risk of 

coagulopathies, which endanger patients' 

lives [7]. To eliminate this risk, it was 

developed in France in 2001 by Choukroun 

et al. the second generation of platelet 
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concentrates and called PRF (platelet-rich 

fibrin=platelet-rich fibrin) [8]. The 

development of the technologies used in 

the dental disciplines, refers to 2 new types 

of platelet concentrates: platelet-rich 

plasma (PRP) and platelet-rich fibrin 

(PRF) [9]. The PRP was first introduced by 

Marx et. al. in 1998 [10] as a source of 

autologous platelets, activated by the 

addition of thrombin and calcium chloride, 

which contains a number of FCs and 

cytokines, thus stimulating tissue 

regeneration. 

PRP contains 4% erythrocytes, 95% 

platelets and 1% leukocytes compared to 

natural blood clot containing 95% 

erythrocytes, 5% platelets, 1% white cells. 

PRF is a second generation autologous 

biomaterial, because it allows a platelet 

concentrate sustained in the fibrin matrix 

to be obtained through a physiological 

process without the addition of excipients. 

The PRF clot contains 97% platelets and 

50% leukocytes of all blood volume. PRF 

was first used in implantology, at present, 

having a number of clinical applications in 

different fields of dentistry. There are two 

types: A-PRF - fibrin-enriched platelet 

membranes and I-PRF - fibrin-enriched 

thrombocyte fluid that once injected into 

bone grafts coagulates rapidly. The first 

classification of platelet concentrates was 

proposed in 2009 by Ehrenfest Dohan [11]. 

Four main families were defined, 

analyzing 2 key parameters: cell content 

(leukocytes) and fibrin architecture. 

Numerous recent studies have 

focused on the role of leukocytes in the 

inflammatory cascade, with a marked 

action in the first days of stimulation 

regarding bone progenitor cells. The 

action of monocytes in neoangiogenesis 

and bone growth has been studied in 

particular. Thus, after many researches, 

the PRF protocol was modified to 

distribute monocytes in the fibrin clot, 

previously being at the extremity. The 

new protocol introduced in 2012 is called 

advanced PRF or A-PRF. The speed of 

centrifugation was reduced from 2700 

rotations per minute to 1300 and the time 

from 10 to 14 minutes, the tubes were 

changed, using a glass composite, which 

allowed the coagulation time in the tube 

to be extended [12]. Monocytes represent 

2 to 9% of white blood cells. They are 

intended to provide lymphocyte antigens 

to stimulate immune responses. These 

cells eventually turn into macrophages. In 

2012, Omar and Thomsen demonstrated 

that monocytes are the first cells that 

transmit positive signals for stimulation of 

bone progenitor cells [13]. Also, 

monocytes induce differentiation of 

mesenchymal cells into functional 
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osteoblasts allowing rapid formation of a 

new bone [14]. 

FACTORS WHICH CAN 

INFLUENCE THE QUALITY OF PRP 

1. The materials used to prepare 

PRP 

They also affect the final product. 

Polypropylene tubes have been shown to 

be best for the preparation and storage of 

platelets [15]. Tubes of other materials, 

including glass and polystyrene, may 

lead to premature activation of platelets 

or changes in platelet morphology 

[16,17]. For these reasons, these 

specifications, both by researchers and 

clinicians, should be taken into account 

when describing and designing the 

protocol for collecting and obtaining 

PRP. 

There are several commercial 

systems available to use PRP. Castillo et 

al (2011) investigated 3 different systems 

(MTF Cascade, Arteriocyte Magellan 

and Biomet GPS III) and showed that 

there is variability between PRP 

preparations in terms of growth factor 

and leukocyte concentration [18]. There 

were no significant differences in platelet 

concentration, with an average 2.18-fold 

increase in platelet concentration more 

than the baseline level. The cascade 

system produced a 6-fold decrease in 

leukocyte concentration, while an 

increase in leukocyte concentration was 

observed with the Magellan (5-fold) and 

GPS III (2-fold) systems. There were no 

significant differences measured for 

transforming growth factor-beta 1 (TGF-

β1) concentrations with respect to the 

products in each of the 3 systems. The 

concentrations of vascular endothelial 

growth factor (VEGF) for PRP cascade 

were significantly lower than PRP GPS 

III (P = 0.004), and platelet-AB-derived 

growth factor (PDGF-AB) (P = 0.006) 

and PDGF-BB (P = 0.008) the 

concentrations in PRP from cascade were 

significantly lower than those in the 

concentration in Magellan PRP. Kushida 

et al compared the PRP produced by 7 

different commercial systems (JP200, 

GLO PRP, Magellan Autologous Platelet 

Separator System, KYOCERA Medical 

PRP Kit, SELPHYL, MyCells and Dr. 

Shin's THROMBO KIT) [19]. 

Platelet concentration ranged from 

a 9-fold increase from the baseline value 

with the Magellan system to a platelet 

concentration that was 0.52 times higher 

than the baseline level with the 

SELPHYL system. Except for the low 

platelet concentration produced by the 

SELPHYL system, all the other 6 

systems produced the platelet 

concentration at least 3 times higher than 

the baseline value. PDGF-AB 
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concentration did not differ significantly 

between 5 systems (JP200, GLO PRP, 

Magellan, KYOCERA and MyCells), but 

the other 2 systems (SELPHYL and Dr 

Shin) produced PRP with significantly 

lower PDGF-AB. 

Finally, the cost of these systems 

ranged from $ 50 (JP200) to $ 500 

(Magellan). The Magellan PRP system 

was the only common system between 

these 2 studies, and the platelet 

concentration ranged from 2.8 times the 

initial concentrations in Castillo et al 

(2011) to a 9-fold increase from the 

initial value in Kushida et al. study [19]. 

These studies demonstrate the variability 

based on PRP on the system used and 

highlight the importance in 

understanding the potential clinical 

effects of different components, such as 

platelet and leukocyte concentration in 

PRP. 

2. Individual factors 

There are also a number of patient-

specific individual factors that can alter 

and influence the concentration and quality 

of platelets. For example, it has been 

shown that a high fat mass increases the 

peripheral concentration of platelets in 

healthy volunteers, compared to that 

during the fasting period [20]. All these 

factors should be followed before 

preparing the protocol for obtaining PRP 

for clinical or research purposes. That‟s 

why is necessary an examination of the 

biochemical and hematological profile of 

the concerned patient. 

3. Platelet concentration  

There is also a certain degree of 

variability between patients in terms of 

blood composition. Normal blood platelet 

concentration ranges from 150 000-350 

000/µL (Foster TE, et al., 2009) [21]. 

Andrade et al (2008) demonstrated that the 

final platelet concentration in PRP was 

positively correlated with the initial 

platelet concentration in blood (r = 

0.535)[22]. 

The effect of platelet concentration 

on outcome was demonstrated by Weibrich 

et al. (2004) [23]. In a study on the role of 

PRP in bone regeneration in rabbits, it was 

found that platelet concentration of 

1.000.000 platelets/µL was positively 

correlated with bone regeneration at 4 

weeks. Use of PRP with a lower 

concentration (0.5-1.5 times higher than 

platelet concentration) did not result in 

increased bone regeneration compared to a 

control group. In contrast, PRP treatment 

with platelet concentrations 6-11 times 

higher than baseline showed an inhibitory 

effect on bone regeneration. Initial platelet 

concentrations up to 750.000 platelets / µL 

(× 1-4 baseline) are accepted as efficient in 
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tissue regeneration through several clinical 

and preclinical studies [7].  

High platelets concentrations are 

generally defined as between 750.000 and 

1.800.000 platelets/µL or 4-6 times higher 

than normal concentration of platelets [24]. 

Hee and al (2003) described improved 

bone healing for lumbar vertebral fusion 

treated with high concentration PRP, 

which was 4.89 times higher than baseline 

in platelet concentration compared to a 

control group of patients with no applying 

PRP therapy [25]. An in vitro endothelial 

cell proliferation study found the best 

results with a platelet concentration of 

1500000 platelet /µL [26]. These studies 

highlight the role plays on the clinical 

effects of PRP by platelet concentration. 

This suggests that platelet concentration 

should be noted and adjusted based on 

clinical indications for treatment purposes 

and in research studies. 

4. Leukocyte concentration  

Leukocytes are found in peripheral 

blood and are a key component of the 

normal immune system. Leukocyte group 

includes neutrophils, eosinophils, 

basophils, lymphocytes and monocytes. 

The absence of leukocytes can strongly 

influence PRP function. Depending on the 

purpose of the treatment and the location 

of the injection, leukocytes may have 

positive or negative effects. Increased 

concentrations of leukocytes correlate with 

increased concentrations of inflammatory 

cytokines, such as interleukin-1β (IL-1β), 

TNF-, IL-6, and IL-8. [27,28,29,30]. There 

is a risk of muscle damage if L-PRP is 

injected for the treatment of acute muscle 

injury, mainly due to neutrophils. 

Neutrophils are present shortly after 

muscle injury and help to break down by-

products of muscle damage. However, the 

actions of these cells may result in 

decreased muscle contractility and direct 

lysis of the muscle cell membrane [31]. 

Dragoo et al (2012) showed an increased 

inflammatory response after injection of 

rabbit tendons with L-PRP compared with 

poor in leukocytes PRP. In the L-PRP 

group, the tendon structure 5 days after the 

injection was significantly more perturbed 

compared to PRP with leukocytes. In 

addition, the L-PRP group had 

significantly more fibrosis at 5 days than 

the PRP group with leukocytes [32]. Up to 

14 days, however, there were no 

observable differences between groups, as 

all tendons presented evidence of increased 

cellularity. High concentrations of 

leukocytes in PRP have been associated 

with increased expression of IL-1β and 

TNF-α, which are observed in 

tendinopathy but not in normal tendons. 

These findings suggest that adding 

leukocytes to PRP may be counter 
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productive when using PRP to treat 

tendon-based disorders.  

The presence of leukocytes may 

alter the effects of PRP on intra-articular 

injection. Filardo et al (2012) treated 144 

patients with all levels of osteoarthritis of 

the knee (grades Kellgren-Lawrence 0-4) 

with 3 injections of either platelet-rich 

growth factor, leukocyte-free, or PRP, with 

8,300 leukocytes / ml [33]. However, pain 

and inflammation were significantly more 

common in the leukocyte-rich group 

compared to the poor leukocyte group. 

Severe pain was observed in 20% of 

patients with PRP, compared with 7% of 

patients with platelet-rich growth factor (P 

= 0.0005). Inflammatory processes were 

identified in 15% of patients with PRP 

injection, in 4% of patients with platelet-

rich growth factor (P = 0.03). An in vitro 

study by Cavallo et al, 2014, examined the 

different effects of pure leukocyte-free 

PRP and PRP on osteoarthritic 

chondrocytes [34]. Both formulations, as 

well as low platelet plasma, were tested in 

3 concentrations: 5%, 10% and 20%. All 

formulations resulted in increased 

concentrations of pro-chondrogenic growth 

factors, such as fibroblast growth factor 

and TGF-β1. The preparations, however, 

contained factors including VEGF and 

PDGF-AB / BB that may function in 

opposition to the anabolic effects of 

fibroblast growth factor β and TGF-β1. 

Chondrocyte cell proliferation was best at 

7 days with PRP without leukocytes, while 

hyaluronan secretion was highest after 

administration of PRP with leukocytes 

(Braun HJ, et al., 2014) [35]. These 

differential results highlight the importance 

of understanding the specificity of the PRP 

preparation and show that the ideal 

formula varies depending on the clinical 

indication. 

PRF – FIBRINE RICH 

PLATELET , ROLE IN DENTAL 

MEDICINE 

Certain components of the blood 

have been recognized since 1990, as they 

play a role in the natural healing process 

and have the potential to accelerate wound 

healing when they are added to the healing 

of tissues or surgical lesions. PRF (Plateled 

Rich Fibrin) is a revolutionary step in the 

concept of  platelet gel therapy [36]. 

Unlike other platelet concentrates, this 

technique does not require any gelling 

agent, but only a centrifugation of the 

blood without additives  [10]. Choukron et 

al. 2006, they discovered PRF in 2001 in 

France, and the PRF's production protocol 

tends to accumulate platelets and  release 

cytokines into a fibrin clot [8]. Platelets 

and leukocyte cytokines play an important 

role by this biomaterial, and the fibrin 

matrix that supports them is very useful in 
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constituting the determinants responsible 

for the true therapeutic potential of PRF 

[36]. Cytokines are immediately used and 

destroyed at the level of a healing lesion. 

PRF consists of a fibrin-rich matrix 

of leukocytes and platelets [37,38], 

composed of a tetramolecular structure, 

with cytokines, platelets, cytokines and 

stem cells inside it [37,8], which acts as a 

biodegradable scaffold [39] that promotes 

microvascularization development and  is 

capable of guiding epithelial cell migration 

to its surface [8,37]. Also, PRF can serve 

as a vehicle for transporting cells involved 

in tissue regeneration [40] and appears to 

have sustained release of growth factors 

[41] over a period of time between 1 and 4 

weeks, stimulating the environment for 

wound healing. It has a complex 

architecture of strong fibrin matrix, with 

favorable mechanical properties and is 

slowly remodeled, similar to the blood clot 

[40]. Some studies have shown that PRF is 

a healing biomaterial with high 

regenerative potential of bones and soft 

tissues without inflammatory reactions and 

can be used alone or in combination with 

bone grafts, promoting hemostasis, bone 

growth and maturation [43,44]. This 

autologous matrix demonstrated in vitro 

studies a high potential for increased cell 

attachment [42] and stimulation to 

proliferate and differentiate osteoblasts 

[11]. 

CONCLUSIONS 

PRP is a promising biological 

treatment with a wide range of applications 

in dental medicine, orthopedics and sports 

medicine. Multiple studies have shown 

efficacy in a wide variety of challenging 

conditions, from tendinopathy to 

osteoarthritis. Understanding the factors 

that contribute to this variability will allow 

clinicians and researchers to properly use 

PRP and further define the role of PRP in 

the treatment of various clinical conditions. 

In vitro and in vivo studies have 

shown safe and promising results, without 

contradictions, related to the use of PRF 

alone or in combination with other 

biomaterials. It has several advantages and 

indications that can be used both in 

medicine and in dentistry. Currently, 

platelet-rich fibrin appears to be a 

minimally invasive accepted technique, 

with low risks and satisfactory clinical 

outcomes. 

Due to the simplicity of the 

protocol and the morphological versatility, 

the clinical interest in the use of PRF in 

dental practice is very high. The useful 

properties demonstrated in the acceleration 

potential of the tissue healing process 

together with its function as a potential 

stimulus of neoangiogenesis, a 
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characteristic of biomaterials, make this 

material a versatile and with multiple 

indications in oral and maxillofacial 

surgery. 

Used as a membrane, PRF allows 

the wound to be protected against external 

factors and constitutes a matrix that helps 

to heal the incisional edges quickly. 

Furthermore shortens the healing time of 

superficial tissues. 

Combined with addition materials, 

PRF fragments attract mesenchymal cells 

and aid in neovascularization. This 

explains the rapid ossification of the graft. 

The high concentration of plasma 

cytokines and fibrin exerts an osteogenic 

effect on progenitor cells and the 

leukocytes concentration contained in PRF 

guarantees immune action, which 

facilitates the success of large grafts. 

Other fundamental and clinical 

research studies need to be started in order 

to gain a better understanding of the 

mechanisms of biomaterials healing action. 
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