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Introduction : 
Periodontal disease is a common and most 

prevalent inflammatory condition of 

multifactorial causes.  Periodontitis is 

linked to many systemic illnesses such as 

diabetes, cardiovascular, obesity, and 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

others (1, 2). Therefore, treating 

periodontal disease as early as possible is 

of great importance to restore the lost 

attached tissues. Various strategies have 

been proposed, including barrier 
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Abstract 

Injectable Platelet-Rich Fibrin has emerged as a promising 

therapy for regenerative periodontal treatment. This liquid  

formulation offers several advantages over traditional Platelet-rich 

fibrin and platelet-rich plasma. It exhibits a higher concentration 

of growth factors, including platelet-derived growth factor , 

insulin-like growth factor, and transforming growth factor , which 

are crucial for tissue regeneration and bone augmentation. Current 

studies have demonstrated Injectable Platelet-Rich Fibrin's 

regenerative potential in encouraging fibroblast movement 

enhancing collagen production, growth and specialization of 

bone-forming cells. In Addition, to its ability to reduce 

inflammation by lowering inflammatory substances and boosting 

the production of anti-inflammatory agents. Its ability to fight 

bacteria is linked to blood cells and antimicrobial proteins, 

contributing to reducing bacterial load and preventing infections. 

Clinical studies have reported positive outcomes regarding 

surgical and non-surgical periodontal treatment, tissue 

regeneration, reduction in pocket depth, and improvement in 

clinical parameters. However, further research is needed to 

standardize protocols, determine optimal concentrations, and 

assess long-term outcomes. Despite these considerations, the 

current evidence suggests that Injectable Platelet-Rich Fibrin 

holds great potential and may become a widely used therapy in 

regenerative periodontal procedures. 
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membranes, the implementation of bone 

graft materials, and many biologic agents 

as blood concentrates. The first generation 

of platelet concentrate was the platelet-

rich plasma (PRP). Since PRP utilized 

anticoagulant, this interfere with the 

angiogenic and regenerative ability of 

platelets ends with imped wound healing. 

And this gave rise to the introduction of a 

second generation of blood concentrates 

termed platelet-rich fibrin (PRF) (3).      

Platelet concentrates are categorized into 

types of PRF each possessing features and 

uses (4). The remarkable fibrin gel 

polymerization of PRF sets it apart from 

concentrates making it ideal, for 

orthopedic and sports medicine 

applications whether for topical or 

infiltrative purposes. The versatility of 

PRF in different medical fields highlights 

its potential as a valuable therapeutic agent 

for tissue repair and regeneration. The 

types of PRF, including Choukroun's PRF 

and L-PRF as shown in Figure(1) , show 

significant progress in platelet collection 

technology accompanying potential uses 

in current medicine and dentistry(5). The 

unique organic features of PRF, its 

dispassionate belongings on tissue 

curative, and indifferent healing fields 

underscore the importance of PRF as a 

valuable biomaterial (5, 6). While debates 

and discussions related to the  

standardization and  productiveness, the 

potential of PRF in regenerative cures 

cannot be missed. Years ago, platelet 

concentrates were introduced for the 

treatment of intrabody defects (7).PRF 

plays a role, in periodontal treatment and 

dental surgeries. It is considered an option 

in invasive dental care to reduce 

inflammation and facilitate tissue healing 

as it is proven to be effective in 

minimizing tooth extraction 

complications, such as alveolar 

osteomyelitis. The distinctive three 

dimensional fibrin structure of PRF 

enhances its practicality (8). It comprises a 

dense interconnected network of fibrin 

providing a scaffold like framework.  

PRF is a beneficial treatment for several 

types of periodontal abnormalities in the 

field of periodontal therapy as an adjunct 

to nonsurgical periodontal therapy, 

especially in the reduction of 

inflammation within the periodontal 

pocket and boosting some biomarkers as 

periostin level (9). Dental surgeons 

examine the effect of PRF on reducing the 

occurrence of alveolar osteitis following 

extraction of 3ed molars (10). Additionally 

applying PRF directly into the socket can 

be a successful method to notably lessen 

postoperative pain,jaw muscle stiffness, 

and swelling compared to a control group 

following surgery to remove mandibular 

third molars (11). The classification of 

PRF shown in Figure (1) takes into 

account factors like centrifugation speed 

and duration as the type of test tube used, 

which can impact the composition and 

efficacy of PRF preparations (12).Original 

PRF lack the fluidity with more dense 

fibrin constituents ,this give rise to a study 

looked into injectable-PRF (i-PRF), a 

liquid PRF formulation that doesn't require 

anticoagulants. While PRF has shown 

promising results in tissue healing and 

regeneration, there is a need for further 

research to establish standardized 

protocols and guidelines for its clinical use 

(3).  The history of PRF dates back to the 

early 2000s when it was first brought in as 

an everyday biomaterial for fabric 

regeneration. by time, researchers have 

invented various formulations to enhance 

its clinical applicability, till  the 

introduction of i-PRF that offers a more 

convenient and adaptable choice for 

clinicians compared to traditional PRF(4).     

There are indications that suggest the 

effectiveness of i-PRF, in therapy and 

dental surgery (5). In comparison to (PRF) 

and its liquid formulation,  i-PRF has 

demonstrated promising potential in 

promoting tissue regeneration and 

enhancing cell proliferation. Inversely 

their potential applications in dentistry 

areas such as implantology and 

endodontics have not been thoroughly 

explored. Further exploration is needed to 

uncover how i-PRF contributes to tissue 

regeneration and promotes cell 

proliferation. Understanding the growth 

factors and signaling pathways involved is 

essential, for advancing our knowledge in 

this area (16). This knowledge will give 

researchers the ability to adjust the 

formulations potentially leading to the 

development of targeted treatments.   
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 Physiologic characteristics of i-PRF aid 

in clinical dentistry 

The preparation of i-PRF involves 

collecting the patient's blood without any 

anticoagulants and subjecting it to specific 

centrifugation protocols. The 

centrifugation speed and duration are 

critical factors that influence the 

concentration of platelets and the 

formation of the fibrin matrix. For 

instance, one method involves 

centrifuging the blood at 700 rpm (60 g) 

for 3 minutes in plastic tubes, resulting in 

a liquid PRF suitable for injection (17). 

Another approach uses horizontal 

centrifugation at 200 g for 8 minutes, 

producing a higher concentration of 

leukocytes and platelets(18). After 

centrifugation, i-PRF remains in a liquid 

state for a short period, typically around 

15 to 20 minutes, before transitioning into 

a fibrin clot. This allows for immediate 

application in clinical settings, providing a 

more efficient and precise approach 

compared to traditional PRF preparations  

(19). It has presented promising prospects 

in an assortment of healing and dental 

processes, such as fascial reinvigoration 

and treatment of miscellaneous 

dermatologic issues (22-23). Most of the 

platelets, in PRP, come from blood, 

making up ninety-five percent of all 

platelets. These platelets play a role in 

regulating cell types like osteoblasts 

connective tissue cells, epithelial cells and 

periodontal ligament cells. While PRP is 

essential, for providing growth factors 

during stages of wound healing its primary 

function is to eliminate white blood cells 

from blood concentrates(4). Compared to  

(PRP) and  (PRF), i-PRF has shown a 

remarkable increase in platelet count, 

surpassing PRP's increase. Additionally, i-

PRF retains approximately 87% of its 

platelet wealth from whole blood, 

highlighting its efficacy in platelet 

concentration (25). The implications of i-

PRF's superior platelet count and 

antimicrobial activity are substantial, 

highlighting its potential for enhancing 

tissue healing and combating infections. 

This makes i-PRF a valuable tool in 

various medical and dental procedures, 

offering improved therapeutic outcomes 

(26). Figure(2). Platelets are well known 

for their role in clotting. They also contain 

growth factors such as Platelet Derived 

Growth Factor (PDGF) , Transforming 

Growth Factor -beta (TGF β) and Vascular 

Endothelial Growth Factor (VEGF). These 

growth factors play a role, in healing 

wounds and tissue regeneration, reducing 

inflammation and inducing angiogenesis, 

eventually leading to improved clinical 

outcomes. Higher amounts of growth 

factors were released by i-PRF, which also 

increased fibroblast migration and 

collagenI TGF-β, and PDGF expression 

(5). Higher leukocyte content has been 

associated with enhanced antimicrobial 

properties and improved healing 

responses. The fibrin matrix formed 

during the coagulation of i-PRF serves as 

a scaffold that supports cell migration and 

proliferation, facilitating tissue 

regeneration (27,28).  The studies have 

also studied the impacts of PRF and i-

PRF, on the growth of gingival fibroblasts, 

showing that both agents enhance cell 

growth and that i-PRF appears more 

effective (29,30). In addition, the 

researchers investigated using two 

fractions derived from i-PRF for bone 

repair , red (contain RBCs ,that increase 

vascularization and can be created by 

blood  centrifugation  under low speed and 

short duration) and yellow i-PRF(contain 

few or no RBCs, and obtained  by blood 

centrifugation at high speed and for long 

period), . Extracts from red i-PRF 

significantly affected cell migration and 

proliferation, whereas those from yellow i-

PRF promoted osteoblast differentiation 

(31,32). 

 

 

Role of i-PRF in Periodontal wound 

healing/Mechanism of Action: 

 Enhanced Tissue Regeneration:  

The growth factors in i-PRF promote the 

proliferation and differentiation of 

periodontal ligament cells and osteoblasts, 

leading to improved regeneration of 

periodontal tissues (33).A study evaluated 

the growth  factor release (VEGF, TGF-

β1, and EGF) and platelet allocation 

pattern in three PRF forms (PRF, A-PRF, 

and A-PRF+) using  variable 

centrifugation periods and relative 
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centrifugation forces (RCF). The release 

was examined  over ten days. These 

results addressed that growth factors 

release may improve leukocytes and 

platelets within the PRF matrix model by 

lowering RCF per the previously written 

LSCC (Low-Speed Centrifugation 

Concept) (34). Platelet-Derived-4 

(PDEFG/PF-4), an anti-angiogenic factor 

found in (i-PRF), plays a significant role 

in regulating excessive blood vessel 

formation (angiogenesis). By doing so, it 

helps manage periodontal inflammation 

and disease progression.(35). Moreover 

the interplay between PDEFG/PF-4 and 

other growth factors like PDGF , IGF , and 

TGF aids in  promoting  fibroblast 

migration which essential for wound 

healing, collagen synthesis which is 

important for tissue strength and structure, 

and tissue remodeling which is critical for 

regeneration (36). Concentrated PRF (C-

PRF), which contains a 10-fold increase in 

platelets and white blood cells (especially 

leukocytes), boosts the immune response 

and has anti-inflammatory properties, 

which are beneficial for managing 

periodontal diseases. It can aid in 

regenerating diseased gingival tissues by 

delivering a source of growth factors and 

bioactive substances. This contributes to 

enhancing the health and appearance of 

gingival tissues. Patients, with thin 

gingival phenotypes can benefit from 

using i-PRF to increase thickness and 

widen keratinized tissue areas (37,38).    

Platelet concentrates have displayed 

potential in assisting with root coverage 

procedures for treating gingival recession 

(39 ,40). Researchers have explored using 

them as a treatment to enhance the results 

of gold standard procedures (CTG+CAF). 

In a study involving grafts the application 

of i-PRF was observed to facilitate the 

healing process and improve the outcomes 

of root coverage. Incorporating i-PRF into 

the grafting process led to increased 

vascularization, decreased discomfort, and 

enhanced tissue integration (41). Likewise 

in another study utilizing tissue grafts, the 

presence of i-PRF was linked to results, in 

root coverage. Integrating i-PRF at the site 

helped accelerate wound healing boost 

tissue regeneration and enhance both 

stability and aesthetic outcomes ,further  

can play a role in improving root coverage 

outcomes (42). Miron et al., investigated 

the impact of i-PRF on fibroblast activity, 

which is crucial for tissue regeneration. 

They found that i-PRF significantly 

enhanced fibroblast migration and 

proliferation compared to PRP (43). 

Furthermore, i-PRF induced significantly 

higher levels of TGF-β, PDGF, and 

collagen type I expression compared to 

PRP, highlighting its superior ability to 

promote the production of key 

components involved in tissue repair.    

Using i-PRF for bone regeneration has 

demonstrated outcomes especially when 

utilized with bone grafting materials and 

in supporting bone regeneration as 

indicated by a variety of studies conducted 

in vitro and in vivo settings. Studies 

conducted in labs have revealed that i-PRF 

possesses properties when compared to 

other platelet concentrates such as PRP, 

A-PRF, L-PRF and freeze dried 

homologous PRP. These findings 

demonstrate proliferation and 

differentiation of osteoblasts along with 

increased production of nodules on 

surfaces like tissue culture plastic or 

titanium discs. Moreover the integration of 

i-PRF, into bone grafting materials has 

proven effective in enhancing human 

osteoblast characteristics and promoting 

increased bone formation (44). 

 

Accelerating Periodontal Wound 

Healing   

i-PRF facilitates  vascularization, 

improving blood supply to the affected 

area and aid in the generation of new 

connective tissue in various dental 

procedures, particularly in periodontal 

surgery .It  will  accelerate wound healing 

and contribute , both  for the recovery of 

gingival tissues and improved patient 

comfort and quality of life (45,46).    

Torumtay Cin et al. (47). discovered that 

incorporating i-PRF with scaling and root 

planing (SRP) markedly enhanced the 

effectiveness of treatment resulting in 

decreases in pocket depth.and gains in 

clinical attachment level (CAL) compared 

to SRP alone. This enhanced healing was 

associated with increased levels of VEGF 

and IL-10, an anti-inflammatory cytokine, 

suggesting i-PRF's role in creating a more 
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favorable healing environment. Several 

studies have highlighted i-PRF's positive 

effects in various surgical procedures. 

Sousa et al. (48) showed that A-PRF, an 

advanced form of PRF, significantly 

decreased postoperative pain and 

discomfort following  the harvesting of 

free gingival graft (FGG). Similarly, 

Albatal et al.(49) found that i-PRF 

significantly accelerated healing and 

increased tissue thickness in palatal 

wounds after subepithelial connective 

tissue graft (SCTG) harvesting. Moreover, 

Bahar et al. (50) reported that i-PRF 

significantly improved wound healing and 

reduced complications following 

gingivectomy and gingivoplasty 

procedures. In a comparative study, 

Kiziltoprak and Uslu (51) found that both 

i-PRF and autologous fibrin glue (AFG) 

accelerated wound healing and reduced 

morbidity, with AFG demonstrating 

slightly superior properties. However, i-

PRF remains a valuable alternative, 

especially considering its ease of 

preparation and cost-effectiveness. 

 

Reduction of Inflammation:  

The anti-inflammatory properties of i-PRF 

contribute to decreased postoperative 

discomfort and swelling, enhancing 

patient comfort and quality of life (52). 

The wound healing benefits of i-PRF are 

not solely attributed to its growth factor 

content. i-PRF's inherent anti-

inflammatory properties, due to the 

presence of anti-inflammatory 

cytokines(IL-4 and IL-10) and leukocytes, 

help modulate the inflammatory response 

and create a more favorable environment 

for healing. Additionally, i-PRF possesses 

antibacterial properties due to the presence 

of leukocytes and antimicrobial peptides, 

further aiding in wound healing by 

reducing bacterial load and preventing 

infections and thus i-PRF has shown 

effectiveness in expediting the recovery of 

wounds in different periodontal treatments 

(53). 

 

Improved Clinical Outcomes:  

Clinical studies have demonstrated that the 

application of i-PRF in periodontal 

therapy leads to significant improvements 

in clinical parameters, such as reduced 

pocket depth and increased attachment 

levels.  In addition to increased healing of 

intrabony defects after treatment with 

advanced forms of PRF, demonstrating 

significant clinical improvements (54).      

Animal studies have further corroborated 

i-PRF’s positive impact on bone 

formation. For instance, research has 

shown that i-PRF promotes maxillary 

bone regeneration during sinus 

augmentation in rabbit models (55). 

Another study found that gelatin 

nanoparticles combined with i-PRF 

enhanced blood clot formation and 

osteogenesis at an early stage, generating 

favorable cortical bone at the alveolar 

ridge crest 8 weeks post-implantation in a 

beagle dog extraction site, suggesting its 

potential as a candidate treatment for ridge 

preservation. Research has also explored 

the synergistic effects of combining i-PRF 

with other biomaterials. For instance, 

studies have demonstrated that combining 

i-PRF with sticky bone significantly 

increases solidification rate and resistance 

to degradation compared to PRF 

fragments or i-PRF alone, suggesting 

improved stability and longevity of the 

bone graft (56). This combination also 

exhibited superior mechanical properties 

and enhanced osteoblast migration and 

differentiation, further supporting its 

potential in bone regeneration. Clinical 

trials have revealed outcomes from 

incorporating i-PRF with bone graft 

materials, for procedures. According to a 

research study by Chenchev et al. (57) the 

use of both bone graft material and i-PRF, 

in maxillary ridge augmentation resulted 

in bone formation and successful implant 

placement within four months post 

surgery. Similarly combining i-PRF with 

PRF and bone grafts has shown results in 

improving bone augmentation.  

Furthermore, i-PRF has been associated 

with positive outcomes in sinus grafting 

procedures using a collagen plug and 

bovine bone graft (58). Comparatively, 

combining i-PRF with allograft, compared 

to autogenous block grafting, has been 

shown to improve outcomes in guided 

bone regeneration (GBR) with 

simultaneous implant placement (59).   

Managing furcation involvement, a 

complication that arises in cases of 
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periodontal disease poses a significant 

challenge, during treatment. Various 

methods have been employed to address 

this issue, including debridement, surgical 

interventions like flap surgery and 

regenerative techniques such as guided 

tissue regeneration and bone regeneration. 

Additionally treatments involving platelet 

concentration, hemisection, root resection 

and even tooth extraction may be 

necessary in instances (60). Regenerative 

periodontal surgery, particularly when 

using enamel matrix derivative (EMD) 

either on its own or combined with bone 

grafts has demonstrated a promising 

results, in the management of furcation 

defects (61). Research indicates that 

combining biomaterials as PRF (61) with 

bone graft substitutes is an effective 

strategy for addressing infrabony defects 

and Grade II furcation defects, enhancing 

clinical parameters and bone regeneration. 

However, there is no universally accepted 

optimal regenerative material for Grade II 

furcation defects. Few studies have shown 

that when bone grafts are paired with 

concentrates, like PRP, PRF and bone 

grafts with PRF membranes lead to better 

regeneration in intra bony defects 

compared to bone grafts alone. 

Particularly the utilization of PRF 

alongside hydroxyapatite (HA) and beta 

tricalcium phosphate (β TCP) has 

demonstrated improvements in CAL gain, 

reduction in probing depth (PD), 

compared to HA and β TCP on their own 

(8,61,62). In addition  a randomized trial 

was conducted to evaluate the 

effectiveness of combining i-PRF with a 

bone graft for treating Grade II furcation 

defects. The research revealed 

enhancements in both clinical and  

radiographic parameters(63). i-PRF may 

boost the regenerative capabilities of bone 

grafts, in furcation defects and in both lip 

and palatal clefts (64). These findings 

suggest that i- PRF, which is rich in blood 

cells and growth factors can be effectively 

utilized for treating defect related 

mandibular  and implant sites (65,66). 

Additionally, combining the 

VISTA(Vestibular Incision Subperiosteal 

Tunnel Access) technique with a collagen 

membrane and i-PRF has shown 

effectiveness in addressing isolated 

gingival recessions falling under Millers 

Class I and II defects (67). Moreover a 

split mouth randomized controlled trial 

comparing the effects of hyaluronic acid 

and i-PRF injections on patients with 

gingival phenotypes revealed 

improvements in gingival thickness and 

keratinized tissue width , for both 

treatments (68). A new study investigated 

the advantages of pairing i-PRF with 

xenograft, for treating intra osseous 

defects. The findings revealed an impact 

on reducing pocket depth and enhancing 

attachment levels in the group that 

received both i-PRF and xenograft as 

opposed to the group that solely received 

xenograft. This suggests that incorporating 

i-PRF with xenograft could enhance the 

healing process, for bone defects (63). 

Adding i-PRF to SCTG in the treatment of 

deep gingival recession further improves 

the reduction of gingival recession and 

keratinized tissue height at 6 month 

follow-up (69). It's important to highlight 

that much of the research on i-PRF has 

been carried out in laboratory settings or 

with animal models. Although these 

studies offer insights, further research 

involving participants is essential to 

confirm the results and ensure their 

relevance in real clinical settings . Clinical 

trials and studies with subjects are crucial 

to validate the efficacy and safety of these 

treatments. By addressing these 

knowledge gaps, a comprehensive 

understanding of i-PRF can be attained, 

especially regarding their applications in 

regenerative dentistry (70).  

 

Conclusion 
i-PRF represents a promising advancement 

in periodontal therapy, offering enhanced 

healing of periodontal wounds through its 

regenerative properties. Recent studies 

support its efficacy in improving clinical 

outcomes, making it a valuable adjunct in 

the management of periodontal defects.      

It offers advantages over PRF and PRP) 

due to its levels of growth factors essential 

for tissue regeneration and bone 

enhancement. Clinical studies have 

demonstrated results with i-PRF showing 

improvements in tissue regeneration 

reduced pocket depth and enhanced 
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clinical parameters. . . It underscores the 

increased concentration of growth factors 

in i-PRF and its ability to support cell  

migration ,collagen production as well as 

osteoblast differentiation and proliferation 

in addition to the  anti- inflammatory and 

antibacterial properties .Additional studies  

needed  for further research to standardize 

protocols ,evaluate long term effects, 

understand mechanisms of action, explore 

broader applications and validate the 

effectiveness of i-PRF, in real world 

clinical scenarios. 
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Figure 1: Types of platelet-rich fibrin with protocols for preparation method 
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Figure 2: A diagram illustrating the use of i-PRF for the regeneration of soft and hard tissues in the 

context of oral and maxillofacial structures, including its preparation method 
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