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                                               ABSTRACT 

Background and objectives: 

PRF was first introduced in 2001 by Choukroun et al, specifically in oral and maxillofacial 

surgery, and is considered as a new generation of platelet concentrate. It 

consists of a matrix of autologous fibrin and has several advantages over PRP, including 

easier preparation and not requiring chemical manipulation of the blood, which makes it  

strictly an autologous preparation. There are various proteins and polypeptides present in 

PRF and their concentrations are found to vary as compared to the plasma and one such 

content is Fibronectin (FN). It is an adhesive molecule which has different roles in various 

stages of wound healing. Various protocols have been suggested to alter the yield of various 

components of PRF. Hence it is necessary to understand that can there be a protocol that 

can increase vitronectin yield and thus enabling its use as a therapeutic agent via PRF.Thus 

the present study aimed to explore the new area of investigation of PRF with the objectives 

being detection and estimation of FN in L-PRF, detection and estimation of FN in i-PRF 

and comparing the concentration of FN in L-PRF and i-PRF.Also there is a need to find 

out the the component of PRF having highest yield of FN and its distribution in those 

components. 

Materials and methods 

A total of 15 subjects with an age range of 18-30 years participated in the study. 

Participants who were systemically healthy and periodontically healthy were included in 

the study. Those who were under any antibiotics, anti-inflammatory drugs or any other 

drugs that would complicate the outcome of the study, having active lesions or infections, 
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smokers, pregnant and lactating women were excluded from the study. FN estimation was 

done using FN GENLISA™ ELISA kit. The estimation was done in the following groups  

Group 1: i- PRF 

Group 2: Exudate resulting from the PRF clot corresponds to the solution trapped in the 

fibrin mesh. 

Group 3: PRF clot 

Group 4: Blood serum 

Results 

FN was detected in all the blood samples. The mean values FN in i-PRF group is 0.64±0.27 

ng/µl, in exudate L-PRF is 0.66±0.27 ng/µl, in L-PRF clot 0.59± 0.30 ng/µl and in serum 

0.49±0.26 ng/µl. 

Conclusion 

FN was found in L-PRF, in i-PRF and the levels of FN were similar in all the four groups 

and there was no statisitical significant difference among all groups. 

Keywords: Fibronectin, Platelet-rich fibrin, injectable Platelet-rich fibrin, Leucocyte 

Platelet -rich fibrin, Platelet-derived growth factors & Platelet-rich plasma  
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1.INTRODUCTION 

 

The development of bioactive surgical additives, which are used to regulate inflammation 

and increase the wound healing process, is one of the great challenges in clinical 

research. Healing is a complex process, which involves cellular organization, chemical 

signals, and the extracellular matrix (ECM) for tissue repair.1 The understanding of 

healing process is still incomplete, but it is well known that platelets play an important 

role in both hemostasis and wound healing processes. 

There is considerable clinical interest in using thrombin-activated autologous platelet-rich 

plasma or platelet concentrate, usually known as platelet gel, alone or in combination 

with grafting materials, for topical applications in periodontal regeneration and plastic 

surgery.2 Platelets regenerative potential was introduced in the 70’s, when it was 

observed that they contain growth factors that are responsible for increased collagen 

production, cell mitosis, blood vessels growth, recruitment of other cells that migrate to 

the site of injury, and cell differentiation induction.3 The scientific reason behind the use 

of these preparations lies in the fact that the platelet granules are a reservoir of many 

growth factors that are known to play a crucial role in hard and soft tissue repair 

mechanism.4 Platelet growth factors exhibit chemotactic and mitogenic properties that 

promote and modulate cellular functions involved in tissue healing and regeneration, and 

cell proliferation.5 

Growth factors released by these platelet granules encompass a group of cytokine 

polypeptides with relatively low molecular weight ranging from 6 to 45 kDa. Those 

include platelet-derived growth factors (PDGFs), transforming growth factor (TGF),  
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vascular endothelial growth factor (VEGF), and epidermal growth factor (EGF). Insulin 

like growth factor-1 (IGF-1), which is present in plasma, which can exert chemotactic 

effects on human osteoblasts.6  

Use of platelet concentrates has gained popularity in dental surgeries through tissue 

engineering.The most commonly used platelet concentrates are: Platelet-rich plasma 

(PRP) and Platelet-rich fibrin (PRF) 

In 1997, Whitman et al. were the first to introduce the use of platelet-rich plasma in oral 

surgical procedures, reporting great advantages because it enhances osteoprogenitor cells 

in the host bone and bone graft. 7 On the other hand, PRF was first used in 2001 by 

Choukroun et al. specifically in oral and maxillofacial surgery. 8 It consists of a matrix of 

autologous fibrin and has several advantages over PRP, including easier preparation and 

not requiring chemical manipulation of the blood,which makes it strictly an autologous 

preparation.9 

There are various proteins and polypeptides present in PRF and their concentrations are 

found to vary as compared to the plasma. These substances have various physiologic 

roles and can be hypothetically harvested differentially via variations PRF preparation 

protocols.Fibronectin(FN) is an adhesive molecule  which has different roles in various 

stages of wound healing. Mainly in adhesion of cells to collagen and plays an essential 

role in cell migration and proliferation.10, 11 FN is composed of three general types of 

homologous repeating units or modules, termed types I, II and III. In the gene, each 

repeating module of the type I or II homology unit is encoded by a separate exon. These 

modular repeating units are used as building blocks and are organised into larger 
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structural domains with distinct functions.12 FN binds to other cell surfaces by integrins. 

An integrin links the FN outside the cell to the actin filaments inside the cell. When parts 

of FN molecules are bound together, they form a fibril.10, 13 There are two forms of  FN: 

plasma FN, which is synthesized in a soluble form by hepatocytes into the blood 

plasma11,14 and cellular or tissue FN, which is produced by different cells such as 

fibroblasts, endothelial cells and keratinocytes.15 Plasma FN is more important in the 

early phase of wound healing where it binds to platelets and fibrin, resulting in providing 

increased strength to the fibrin clot.Moreover, FN in this clot is important for various 

platelet functions such as adhesion, migration and aggregation. Later in wound healing, 

endothelial cells and fibroblasts enter the wound bed and deposit cellular FN that is 

important for granulation tissue formation.11 However, later work by Moretti et al. have 

suggested that the major part of tissue FN is plasma-derived.16 

A wide number of protocols have been suggested to alter the yield of various components of 

PRF. Many components have been discovered in the platelet concentrates such as growth 

factors (TGFβ1, PDGF-AB & VEGF) and 3 key matrix proteins (Thrombospondin -1, FN & 

Vitronectin). As per our knowledge, no study has been conducted to quantify and compare the 

levels of FN in i-PRF, Exudate L- PRF, L-PRF clot and blood serum. 
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2. AIMS AND OBJECTIVES 

 

1. To detect and estimate Fibronectin in i-PRF 

2. To detect and estimate Fibronectin in L-PRF.  

3. To compare the concentration of Fibronectin in L-PRF and i-PRF.  
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3. REVIEW OF LITERATURE 

Caffesse RG et.al in 1988 have evaluated the effects of citric acid demineralization and 

autologous fibronectin application in association with a modified Widman flap in the 

treatment of periodontitis. The study population comprised 29 patients under treatment 

for moderate to advanced periodontitis who reached the one-year post therapy evaluation. 

After thorough scaling and root planing, a split mouth design was used in which two 

quadrants were treated by modified Widman flap alone, and the other two randomly 

assigned quadrants were treated by modified Widman flap combined with citric acid 

demineralization and autologous fibronectin application. Fibronectin, which had 

previously been isolated from the patient's own plasma, was applied with a tuberculin 

syringe on the citric acid demineralized root surfaces and the inner aspect of the flap. 

After suturing provided good flap adaptation, additional fibronectin was again applied 

under the flap and external pressure was applied. Patients were clinically evaluated at 

baseline and at one year. Statistical evaluation of the data using paired t test and Chi-

square analysis indicated that both approaches, modified Widman flap alone or in 

combination with citric acid and fibronectin, significantly reduced probing pocket depth 

and increased clinical attachment. However, the changes achieved with citric acid and 

fibronectin were statistically greater than those obtained with the flap alone. Furthermore, 

the number of sites gaining 2 mm or more of clinical attachment were significantly.17 

 

 

Trombelli L & Calura G in 1993 performed a new surgical technique which could 

promote complete root coverage in deep and wide recessions. A root isolation procedure 



                                                                                                                                                                         REVIEW OF LITERATURE 

6 
 

with expanded polytetrafluoroethylene membrane is combined with tetracycline 

treatment of the root surface and fibrin-fibronectin glue application. Treatment of two 

patients resulted in the disappearance of the anatomic defect and an increase in the 

amount of keratinized gingiva.18 

 

Trombelli L et.al in 1995 carried out a split-mouth clinical trial to evaluate the effect of 

treating deep wide buccal gingival recession with guided tissue regeneration using 

expanded polytetrafluoroethylene membrane combined with tetracycline HCl (TTC) root 

conditioning and fibrin-fibronectin sealing system (FFSS) application. Eight patients, 

aged 25 to 57 years, each presenting two similar mucogingival defects, were selected. 

The two bilateral recessions were randomly assigned in each patient to either test or 

control treatment procedure. After initial therapy, each patient was examined for 

assessment of plaque, gingivitis, recession depth (RD), probing depth (PD), probing 

attachment level (PAL), and keratinized tissue width (KT). The test procedure included 

the elevation of mucoperiosteal flap at the buccal aspect of the alveolar process. The root 

was debrided and demineralized with 100 mg/ml TTC solution for 4 minutes using a 

burnishing technique with cotton pellets. A teflon membrane was secured and a film of 

FFSS was applied between the membrane and the root surface. The buccal flap was 

sutured to completely submerge the membrane. Control treatment included gingival flap 

surgery with barrier membrane alone. After 6 weeks, the membrane was removed. 

Healing was evaluated 6 months after surgery. Both test and control procedures resulted 

in highly significant recession reduction (3.0 mm +/- 1.1 and 2.6 mm +/- 1.2, 

respectively) and attachment gain (3.6 mm +/- 1.7 and 2.6 mm +/- 1.1, respectively). 
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Mean root coverage was of 67% in the TTC + FFSS treated sites and 60% in membrane-

only treated sites. However, only treatment with TTC + FFSS significantly reduced PD 

and increased KT (P < 0.05). When treatments were compared, changes in PD and PAL 

were significantly greater in TTC + FFSS treated sites (P < 0.05).19 

 

Trombelli L, Scabbia A, Scapoli C & Calura G in 1996 have conducted a controlled 

clinical trial to assess the effect on healing following tetracycline (TTC) conditioning and 

fibrin-fibronectin sealing system (FFSS) application in association with flap debridement 

surgery (FDS) in 11 patients under treatment for moderate to severe periodontitis. 

Selection criteria included the presence of two bilateral, homologous, non-molar, 

interproximal sites with probing depth > or = 5 mm. The areas bilateral to the trial sites 

were matched for number and type of the teeth, and similar periodontal involvement. 

After initial therapy, a split-mouth design was used in which one area was treated by flap 

debridement surgery alone (control), and the contralateral area was treated following 

surgery with a 4-minute burnishing application of 100 mg/ml TTC solution and FFSS 

(test). Fibrin glue was applied with a syringe on the demineralized root surfaces and 

surrounding bone margins. Healing by primary intention was encouraged by flap 

repositioning with interrupted sutures left in place for 14 days. A monthly maintenance 

recall program was followed. Patients were clinically evaluated at baseline and 6 months 

and the following measurements were taken: gingival index, plaque control record, 

clinical attachment level, probing depth, recession, bleeding on probing. Statistical 

evaluation indicated that both approaches resulted in significant probing depth reduction 

and clinical attachment gain. However, the differences in healing between the test and 
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control groups were not clinically nor statistically significant. These results suggest there 

is no additional benefit with TTC demineralization and topical FFSS application in 

conjunction with flap debridement surgery.20 

 

Ozcan G, Kurtiş B & Baloş K in 1997 conducted research to evaluate the effectiveness 

of combined root surface conditioning with tetracycline HCI, fibrin sealing system, 

guided tissue regeneration procedure and coronal sliding flap application in the treatment 

of localized gingival recessions. This study was conducted on 10 patients with localized 

facial recessions of at least 3mm. A trapezium-shaped flap was elevated apically to the 

margin of the bone dehiscence and the root surface was thoroughly scaled by hand 

instruments and burs. Tetracycline HCI (pH 1.9) solution was then topically applied for 5 

minutes and the root surface thoroughly rinsed with sterile saline. A collagen membrane 

was trimmed and shaped to cover the entire root surface and later removed and a fibrin 

sealing system injected onto the root surface. Immediately membrane was placed again 

on the root surface without applying any pressure. The flap was sutured in the coronal 

position to completely cover the root surface and membrane. Control group patients were 

treated with only coronal sliding flap operation. Sutures were removed 10 days after 

surgery. Patients were clinically reevaluated 6 months postoperatively. The mean amount 

of root surface coverage obtained was similar in the test and control groups (test = 71.7%; 

control = 68.55%) but the clinical attachment gain (test = 4.21mm; control = 2.86mm) 

and pocket depth variations (test = 1.14mm reduction; control = 0.07mm reduction) 

differed significantly (P < 0.001). This study found promising healing of localized 

gingival recessions to result from a combined use of tetracycline HCI root 
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demineralization, fibrin sealing system application, guided tissue regeneration procedure 

and coronal sliding flap operation.21 

 

Camargo PM et.al in 2006 conducted a study to evaluate the ability of fibronectin to 

augment the regenerative effects of a bovine-derived xenograft in human periodontal 

defects. Using a parallel arm, randomized double-blind design, 24 patients with an 

intrabony defect or a Class II furcation defect were randomly assigned to either the 

experimental group (xenograft plus fibronectin) or the control group (xenograft without 

fibronectin). Probing attachment level, pocket depth, and gingival recession were 

measured at baseline and at 12 months after surgery. Both treatment modalities resulted 

in attachment gain and pocket depth reduction compared with baseline values. Changes 

in clinical attachment were not significantly different between the groups (gain of 1.5 mm 

+/- 1.1 mm in the experimental group and 1.3 mm +/- 1.4 mm in the control). Pocket 

depth reduction was greater in the control (2.3 mm +/- 1.2 mm) than in the experimental 

group (2.1 mm +/- 1.9 mm). Gingival recession also was greater in the control (0.9 mm 

+/- 0.6 mm) than in the experimental group (0.6 +/- 1.5 mm). Subtraction radiography 

revealed no significant differences between the groups when measuring changes in the 

distance between the cementoenamel junction and the crest of the bone or in the 

estimated gain in mineralized tissue mass. It was concluded that a significant difference 

between the regenerative treatment modalities could not be demonstrated within the 

limitations of the study. Fibronectin appears to have a stabilizing or proliferative effect on 

the gingival soft tissue by promoting less postoperative gingival recession.22 
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Sharma A and Pradeep AR in 2011 aimed to explore the clinical and radiographic 

effectiveness of autologous PRF in the treatment of intrabony defects in patients with 

chronic Periodontitis.Fifty-six intrabony defects were treated with either autologous PRF 

with open-flap debridement or open-flap debridement alone. Clinical parameters such as 

the probing depth (PD) and periodontal attachment level (PAL) were recorded at baseline 

and 9 months postoperatively. The defect fill at baseline and 9 months was calculated on 

standardized radiographs by using image-analysis software.The mean PD reduction was 

greater in the test group (4.55 ± 1.87 mm) than in the control group (3.21 ± 1.64 mm), 

whereas the mean PAL gain was also greater in the test group (3.31 ± 1.76) compared to 

the control group (2.77 ± 1.44 mm). Furthermore, a significantly greater percentage of 

mean bone fill was found in the test group (48.26% ± 5.72%) compared to the control 

group (1.80% ± 1.56%). Within the limits of the present study, there was greater PD 

reduction, PAL gain, and bone fill at sites treated with PRF with conventional open-flap 

debridement compared to conventional open-flap debridement alone. However, a long-

term, multicentered randomized controlled clinical trial is required to know the clinical 

and radiographic effects of PRF on bone regeneration.23 

Ranganathan AT and Chandran CR in 2014  presented a case of surgical treatment of 

osseous bone defects namely two walled crater and dehiscence treated in posterior teeth 

with autologously prepared platelet rich fibrin mixed with hydroxy apatite bone graft and 

PRF in the form of a membrane.The results showed clinical improvements in all the 

clinical parameters postoperatively namely the pocket depth reduction and gain in 

attachment level and hence, PRF can be used alone or in combination with the bone graft 

to yield successful clinical results in treating periodontal osseous defects.24 
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Pini Prato G & Cortellini P in 2016 reported clinical improvements and 30-year 

stability of clinical outcomes of an intrabony defect treated with non-resorbable barriers 

and mucogingival surgery.In this case report an 18-year-old male presented with a very 

severe intrabony defect at the upper right central incisor and was treated with periodontal 

regeneration with non-resorbable barriers and a fibrin-fibronectin glue. The barriers were 

removed after 3 months. At 6 months, a free gingival graft (FGG) was positioned to 

improve mucogingival conditions. The patient was enrolled into a 6-month supportive 

periodontal care programme (SPC) for 30 years. Clinical attachment level (CAL) of 16 

mm was associated with a 12 mm osseous defect and a pocket (PD) 14 mm deep. At 1 

year, a CAL of 5 mm was associated with a PD of 2 mm. The 5 mm gingival recession 

measured at 6 months and treated with FGG was reduced to 3 mm. Measurements taken 

at 10, 20 and 30 years showed a consistent creeping of the gingival margin. At 30-year 

examination, CAL gain was 12 mm associated with a 2 mm PD and a minimal gingival 

recession.This case demonstrates that it is possible to treat a very severe infrabony pocket 

applying regeneration and mucogingival surgery and to maintain the clinical outcomes 

for 30 years.25 

Panda S et.al in 2016 have done a study to evaluate the additive effect of autologous 

PRF in combination with a barrier membrane versus the use of barrier membrane alone 

for the treatment of intrabony defects in chronic periodontitis patients. A randomized 

split-mouth design was used. Sixteen patients with 32 paired intrabony defects were 

included. In each patient 1 defect was treated using a resorbable collagen membrane 

along with PRF (test group) and the other defect by guided tissue regeneration alone 

(control group). The following clinical parameters were measured at baseline and after 9 
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months: plaque index, modified sulcus bleeding index, probing pocket depth, clinical 

attachment level, and gingival marginal level. The radiographic defect depth was also 

assessed at baseline and after 9 months.Test group showed a statistically significant 

improvement for probing depth (P = 0.002), clinical attachment level (P = 0.001), and 

radiographic defect depth (P < 0.001) after 9 months as compared with the control sites. 

Radiographic defect depth reduction was 58.19 ± 13.24% in the test group as compared 

with 24.86 ± 9.94% reduction in the control group.The adjunctive use of PRF in 

combination with barrier membrane is more effective in the treatment of intrabony 

defects in chronic periodontitis as compared with barrier membrane alone.26 

Chatterjee A et.al in 2017 have conducted a study to compare the effectiveness of open 

flap debridement (OFD) alone and OFD with either autologous platelet-rich fibrin (PRF) 

or titanium PRF (TPRF) in the treatment of intrabony defects (IBD). Thirty-eight patients 

with 90 periodontal IBD of moderate-severe periodontitis were selected and assigned to 

the OFD alone group (group I), the OFD with autologous PRF group (group II), or the 

OFD with TPRF group (group III). In each patient, a minimum number of two sextants 

were present, with probing pocket depths (PPD) ≥5 mm in at least three teeth.At 9 

months' postoperatively, upon comparing the PPD reduction, defect depth reduction, and 

clinical attachment level gains, it was noted that groups II and III showed statistically-

significant improvements compared with group I, but no statistically-significant 

difference was noted between groups II and III.The present study demonstrated that 

marked improvements in the clinical parameters and radiographic outcomes were noted 

with both autologous PRF and TPRF in the treatment of IBD.27 
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Ozcan et.al in 2017 have conducted a study to evaluate the effects of platelet-rich fibrin 

(PRF) on palatal wound healing after free gingival graft (FGG) harvesting. A total of 125 

patients were randomized after FGG: PRF with butyl-cyanoacrylate (BC) adhesive (PRF 

group; n = 42), BC adhesive alone (BC group; n = 42), and sterile wet gauze compression 

(WG group; n = 41). Bleeding, pain, epithelialization, feeding habits, and sensation 

scores were recorded for different time points. Statistically significant differences were 

found for all parameters in favor of the PRF group (P = .0001). The authors of this study 

concluded that PRF may provide significant benefits for wound healing parameters and 

patients postoperative morbidity after palatal graft harvesting.28 

Patel GK, Gaekwad SS, Gujjari SK and S C VK in 2017 have conducted a study to 

assesses the adjunctive use of PRF in regenerative management of intrabony defects in 

comparison with open flap debridement (OFD).Twenty-six bilateral defects (13 per 

group) in 13 patients were randomized as either PRF (test group) or OFD alone (control 

group) sites. Probing depth (PD), clinical attachment level (CAL), and bone PD were 

recorded. Reduction in defect depth and percentage of bone fill was assessed 

radiographically. Primary outcomes assessed were changes in PD, CAL, and percentage 

of bone fill at 6, 9, and 12 months. Secondary outcome was assessment of wound healing 

using a wound healing index (WHI).The PRF group showed significant improvement in 

clinical parameters compared with the control group at 6, 9, and 12 months. The PRF 

group showed a bone fill of 45.18% ± 7.57%, which was statistically significant 

compared with 21.6% ± 9.3% seen in the control group at the end of the study period. 

The PRF group also showed significant soft tissue healing and reduction in PD. WHI also 

showed significant advantages for the PRF group.The authors concluded that adjunctive 
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use of PRF to conventional OFD may be potentially used in the treatment of intrabony 

defects.29 

Bajaj P et.al in 2017 have done a study to explore the efficacy of PRF in treatment of 

intrabony defects (IBDs) in aggressive periodontitis. Fifty-four IBDs in 17 patients were 

treated either with autologous PRF with open flap debridement (OFD) or OFD alone. 

Clinical and radiologic parameters such as probing depth (PD), clinical attachment level 

(CAL), IBD depth, and percentage defect change were recorded at baseline and 9 months 

postoperatively.Mean PD reduction and mean CAL gain were significantly greater in 

PRF compared with the control group. Furthermore, a significantly greater percentage of 

mean bone defect change was found in the PRF group. The authors concluded that within 

the limits of the present study, there is greater bone fill at sites treated with PRF with 

conventional OFD than conventional OFD alone.30 

Pinto GDDS et .al in 2018 have demonstrated the repair of a large sinus membrane 

perforation related to a sinus floor augmentation procedure, using leukocyte platelet-rich 

fibrin (L-PRF), for subsequent rehabilitation of a partially edentulous patient.The patient 

presented the absence of teeth numbers 18, 17, and 16, associated with insufficient bone 

height because of the maxillary sinus pneumatization.A maxillary inlay bone graft was 

proposed, however, during the sinus floor augmentation procedure, a large portion of the 

sinus membrane was ruptured. To avoid interruption of the surgical procedure, membrane 

mending was proposed using L-PRF and collagen membranes. After 8 months, 2 external 

hexagon connection dental implants were placed in the 16 and 17 teeth regions, and a 

screw-retained implant-supported prosthesis was installed.The authors concluded that use 
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of L-PRF associated with collagen membrane was efficient for the sealing of the sinus 

membrane perforation and enabled bone formation for subsequent implant installation.31 

Bodhare GH, Kolte AP, Kolte RA & Shirke PY in 2019 conducted a study to evaluate 

and compare the clinical and radiographic changes obtained through Bioactive Glass 

(BG) with and without autologous platelet-rich fibrin (PRF) in the treatment of intrabony 

defects in chronic periodontitis patients.The present study was a split-mouth randomized 

controlled clinical trial comprising 20 chronic periodontitis patients (mean age: 35.9 

years) having at least one pair of bilateral intrabony defect. Group 1 included 20 sites 

treated with a combination of BG and autologous PRF whereas 20 sites in Group 2 were 

treated with BG alone. Probing pocket depth (PPD), clinical attachment level (CAL) and 

gingival recession (GR) were evaluated at 3 and 6 months and bone fill at 6 months by 

using cone beam computed tomography (CBCT) analysis. Primary study outcomes were 

changes in PPD, CAL, GR, and bone fill. CAL gain was greater in Group 1 (5.05 ± 1.09 

mm) when compared with Group 2 (4.2 ± 1.70 mm). Furthermore, a significantly greater 

bone fill was found in Group 1. At 6 months, statistically significant reduction in PPD in 

Group 1 and Group 2 was evident.The authors concluded that BG morsel when used in 

combination with PRF is found to be more effective in gain in CAL, reduction in PPD 

and achieving greater bone fill as compared with treatment with BG alone in periodontal 

intrabony defects and is indicative of enhanced periodontal regeneration.32 

Ustaoğlu G, Uğur Aydin Z & Özelçi F in 2020 conducted a study to assesses the 

adjunctive use of T-PRF in intrabony defects (IBDs) with open flap debridement (OFD) 

in comparison with guided tissue regeneration (GTR) as a gold standard and OFD alone 
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as a control.A total of 45 patients (15 per group) were randomized as either T-PRF (test 

group), GTR (test group), or OFD alone (control group) sites. Probing depth (PD), 

clinical attachment level (CAL), and IBD were recorded. The radiographic depth of IBD 

was also measured. Primary outcomes assessed were changes in PD, CAL, and 

radiographic IBD that were assessed at the beginning and nine months later. The PRF and 

GTR group showed significant improvement in clinical parameters compared with the 

OFD alone (control group) at nine months. While there were no significant differences in 

PD and CAL between test groups (T-PRF and GTR groups), the significant difference 

was found in radiographic IBD depth. The authors of the study concluded that T-PRF 

may give similar successful results as GTR in the treatment of IBDs with endo-perio 

lesions.33 

Kapa BP, N K S, G V G & Mehta DS in 2021 have conducted a study to evaluate 

clinically and radiographically the efficacy of sticky bone with i-PRF-coated collagen 

membrane in the treatment of gingival recession. Sixteen patients exhibiting isolated 

Miller's Class I or II recession in the maxillary esthetic zone were treated using sticky 

bone (i-PRF + freeze-dried bone allograft) with i-PRF-coated collagen membrane using 

the coronally advanced flap. Clinical parameters including probing depth (PD), width of 

keratinized gingiva (WKG), gingival thickness (GT), and recession depth (RD) were 

recorded at baseline and 6 months post-surgery. The radiographic (ST-CBCT) 

measurements computed were labial plate thickness (OT1, OT3, and OT5) and GT (GT1, 

GT3, and GT5) at baseline and 6 months post-treatment. Twelve out of sixteen treated 

cases achieved complete root coverage. An increase in GT was observed in all the 

cases.The authors have concluded that within the limitations of this case series, sticky 
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bone with i-PRF-coated collagen membrane showed promising results in the treatment of 

isolated maxillary Miller's Class I or II gingival recession and serves as an altered 

approach for root coverage procedure. However, histological analysis and larger sample 

size are needed to establish definitive proof of soft and hard tissue regeneration.34 

Pham TAV in 2021 has done a study to assess the outcomes of the treatment of 

periodontal intrabony defects with platelet-rich fibrin (PRF) combined with open-flap 

debridement (OFD), guided tissue regeneration (GTR) or OFD alone based on clinical, 

radiographic, and wound healing parameters for 12 months of follow-up.Ninety intrabony 

defects were randomly divided into 3 different groups and treated as group 1 (PRF + 

OFD), group 2 (GTR), or group 3 (OFD alone). Clinical parameters, including the plaque 

index, gingival index, bleeding on probing, probing depth (PD), clinical attachment loss 

(CAL), and tooth mobility were assessed at 3, 6, and 12 months. Additionally, the wound 

healing index was assessed at 7 and 14 days postsurgery. Radiographic parameters, 

including bony defect fill and alveolar crestal resorption, were measured at 6 and 12 

months post-surgery and calculated using image analysis software.Intragroup 

comparisons showed consistently significant improvements in all the clinical and 

radiographic parameters in the 3 groups at 12 months post-surgery. Compared to 

baseline, in group 1, the PD decreased to 2.37 ± 0.56; 3.30 ± 0.84; 4.80 ± 0.71 mm, and 

CAL decreased to 2.23 ± 0.90; 3.33 ± 0.71; 5.00 ± 0.46 mm; in group 2, the PD 

decreased to 2.30 ± 0.60; 3.23 ± 0.86; 4.63 ± 0.67 mm, and CAL decreased to 2.00 ± 

0.98; 3.20 ± 0.71; 4.53 ± 0.57 mm); and in group 3, the PD decreased to 1.87 ± 0.68; 2.57 

± 1.36; 3.37 ± 1.00 mm, and CAL decreased to 1.60 ± 0.93; 2.23 ± 1.22; 3.37 ± 1.22 mm 

at 3, 6, and 12 months post-surgery, respectively. The bone fill percentages in group 1 
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(26.45 ± 16.47 and 45.25 ± 5.20%), group 2 (22.20 ± 15.76 and 42.15 ± 6.39%) and 

group 3 (10.21 ± 6.47 and 23.13 ± 6.98%) were observed at 6 and 12 months post-

surgery. The alveolar crestal resorption levels were -1.07 ± 0.52 and -1.70 ± 0.60 mm in 

group 1, -1.03 ± 0.72 and -1.47 ± 0.73 mm in group 2 and 0.37 ± 0.62 and 0.43 ± 0.73 

mm in group 3, respectively. The percentages of sites with a WHI score of 1 were 93% 

and 100% in group 1, 81%, and 94% in group 2 and 45% and 71% in group 3 at 7 and 14 

days postsurgery, respectively.The author concluded that compared to GTR, PRF yielded 

comparable treatment outcomes and periodontal tissue healing in terms of improvements 

in clinical and radiographic parameters. Compared to OFD alone, PRF also significantly 

improved these parameters in the treatment of intrabony defects.35 
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4. METHODOLOGY 

 

The present cross sectional study was conducted in Department of Periodontics and Oral 

Implantology, S.D.M College of Dental Sciences and Hospital, Dharwad. The study 

protocol was in accordance with the Declaration of Helsinki of 1975, revised in Tokyo in 

1994. Ethical clearance was obtained from the institutional ethical committee. [Annexure 

I] 

The subjects included in this study were in the age range of 18-30 years, systemically and 

periodontally healthy subjects. The subjects who were under any antibiotics, anti – 

inflammatory drugs or any other drugs that would complicate the outcome of the study,  

pregnant or lactating and subjects who were smokers were excluded from the study. 

We had selected 15 subjects as per the above criteria. Informed written consent was 

obtained from all the participants prior to their enrolment in the study. [Annexure II].15 

ml of blood was collected from ante cubital vein which was divided into 3 parts of 5 ml 

each. Out of which 5ml of whole blood sample was collected in a dry glass coated tube 

and kept motionless for 30 minutes, to provide enough time for it to coagulate 

completely. Then the tube was subjected to a 15-minute centrifugation at 3000rpm and to 

collect the blood serum. 

To prepare Chokroun’s L- PRF (Figure 6), 5ml of the collected blood was taken in a 

glass coated Vacutainer and was placed in the Choukroun PRF Duo Quattro System – 

Full System at 2700 rpm for 12 min and L-PRF was obtained. The remaining 5ml of 

blood was taken in another glass coated vacutainer and was placed in Choukroun PRF 

Duo Quattro System Full System at 700 RPM for 3 minutes to obtain i-PRF (Figure 5). 
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After PRF processing, the following samples were collected and FN levels were 

evaluated in the groups: 

Group 1: i- PRF 

Group 2: Exudate resulting from the PRF clot corresponds to the solution trapped in the 

fibrin mesh. 

Group 3: PRF clot 

Group 4: Blood serum 

To collect the exudate, the PRF clot was kept in a sterile metal cup for 10 min to let them 

slowly release the serum contained within. All the samples collected were stored in an 

Eppendorf’s collection tubes at -800C. The collected i- PRF, exudate, clot from L-PRF &  

blood serum were then assayed for levels Fibronectin by using a commercially available 

ELISA kit [Krishgen Biosystems] and the samples were tested at the Shri Dharmasthala 

Manjunatheshwara Research Institute for Biomedical Sciences, Dharwad. 

Reagent Preparation (as per the manufacturer’s instructions): 

Before starting this procedure we bought all reagents to Room temperature. To make 

Wash Buffer (1X) we diluted 20 ml of 25X Wash Buffer in 480 ml of DI water. For 

Standards Preparation 120 μl of original Standard (800 ng/ml) was diluted with 120 ul of 

standard diluent to generate a 400 ng/ml Standard stock solution. We kept the standard 

for 15 mins with gentle agitation before making further dilutions. Prepare the Standards 

by serially diluting the standard stock solution as shown in table 1. 

Procedural Notes: 

 After taking the kit out from 2-8˚C environment, the kit was stabilized for 30 minutes at 

room temperature. For good assay reproducibility and sensitivity, proper washing of the 
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ELISA plate was done to remove excess/unbound reagents. Repetitive timing sequence 

from well to well were maintained for all the steps to ensure that the incubation timings 

were same for each well. The plates were read within 30 minutes after adding the stop 

solution. 

Assay Procedure: 

 All reagents and standards were bought to room temperature prior to use. A standard 

curve was obtained for each assay. Prepare the standards as per the table .1 given below 

using the provided standard Concentration and standard diluents. 50 ul Standard were 

pipetted into the standard wells only. 40 ul Sample were pipetted to respective sample 

wells. 10 ul Biotinylated FN Antibody is added only to the sample wells.50 ul 

Streptavidin-HRP Conjugate is pipetted to respective sample wells and also the standard 

well. All these are mixed well and are incubated for 60 minutes at 37°C with a sealer to 

cover the plate. Wells are aspirated and washed for 4 times with diluted Wash Buffer 

(1X) and residual buffer is absorbed by the absorbent paper.50 ul Substrate A followed 

by 50 ul Substrate B is pipetted in all the wells. The plates are incubated at 37°C for 10 

minutes. Positive wells turned bluish in color. Care should be taken not to shake, to avoid 

higher background and worse precision.50 ul of Stop Solution is pipetted into all the 

wells, the wells turn from blue to yellow in color. Absorbance was read at 450 nm within 

15 minutes after adding the stop solution in zero standards. 
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Table 1: Standards Dilution 

Standard 

Concentration 

Standard Vial Dilution Particulars 

800ng/ml Original Standard 

Original standard provided 

in the kit 

400 ng/ml Standard No.5 

120 ul Standard Provided 

(800 ng/ml) + 120 ul 

Standard Diluent 

200 ng/ml Standard lNo.4 

120 ul Standard No.5 + 120 

ul Standard Diluent 

100 ng/ml Standard No.3 

120 ul Standard No.4 + 120 

ul Standard Diluent 

50 ng/ml Standard No.2 

120 ul Standard No.3 + 120 

ul Standard Diluent 

25 ng/ml Standard No.1 

120 ul Standard No.2 + 120 

ul Standard Diluent 

 

The results obtained were sent for statistical analysis. 
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Statistical analysis 
 

SPSS (Statistical Package for Social Sciences) version 20. [IBM SPASS statistics (IBM 

corp. Armonk, NY, USA released 2011)] was used to perform the statistical analysis.The 

data obtained was entered in the excel spread sheet. Descriptive statistics of the explanatory 

and outcome variables was calculated by mean, standard deviation, median and IQR for 

quantitative variables. Inferential statistics like Mann-Whitney test will be applied to check 

the statistical difference of FN between i-PRF and L-PRF. The level of significance was set 

at 5%.  

A power analysis was established by G*power, version 3.0.1(Franz Faul universitat, Kiel, 

Germany). A sample size of 30 (15 per group) would yield 80% power to detect significant 

differences, with effect size of 0.95 and significance level at 0.05.  
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5. COLOR PLATES 

                                 

                                                          Figure 1: Armamentarium used          

                               

                                                    Figure 2: Choukroun’s PRF machine   
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               Figure 3: Contents of Human Fibronectin ELISA kit       

        

Figure 4: Collection of peripheral venous from fossa 
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                                                                     Figure 5 . i- PRF 

 

 

                                                                                                                                                              Acelluar plasma 

                                                                                                                                                              supernatant 

                                                                                                                                                             

                                                                                                                                                               L-PRF clot 

          

                                                                                                                                                Red corpuscules at the   

                                                                                                                                                                base                                                                                                                                                                                                                                                                                                                                                                            

                                                                                                                                                    

 

                                                                                                                                    

                            

                                                                    Figure 6. L - PRF     

Injectable PRF 
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                                        col l ect i on  Co     

                                     Figure 7: Collection of exudate from L-PRF   

                                       

                                     Figure 8: Collection of injectable Platelet Rich Fibrin           
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                     Figure 9: Adding samples and contents into the microtiter plates 

 

 

 

 

 

 

 

                                   

 

 

 

                                   Figure 10: View of microtiter after incubation 
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                      Figure 11: View of microtiter after adding stop solution. 

 

                  

                               Figure 12: Titre placed in the ELISA kit reader 
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6.RESULTS 

 

This clinico-biochemical study was conducted in the department of Periodontics 

and Oral Implantology, SDM College of Dental Sciences and Hospital, Dharwad 

to detect and quantify the levels fibronectin in L-PRF and i-PRF and also to 

compare the concentrations of fibronectin in L-PRF and i-PRF.FN was detected in 

all samples. 

Data analysis:   

The mean values FN in i-PRF group is 0.64±0.27 ng/µl, in exudate L-PRF is 

0.66±0.27 ng/µl, in L-PRF clot 0.59± 0.30 ng/µl and in serum 0.49±0.26 

ng/µl.The inter group comparison of i-PRF ,Exudate L-PRF, L-PRF Clot and 

serum was done using Kruskal Wallis test and showed no statistical significance 

amongst all the four groups (p=0.451) as shown in table 2. There is no association 

of FN levels found between the four groups. 

The pair wise comparison of FN levels was done using Mann Whitney test,which  

showed no statistical significant difference as shown in table 3. 
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Table 2: Overall Comparison of Fibro-nectin level (ng/ µl) in all groups by Kruskal-

Walis test 

Group N Mean 

Std. 

Dev Min Max 

Percentiles Kruskal-

Wallis 

Chi-

Square 

value 

p-

value 

and 

signifi

cance 25th 50th  75th 

i-PRF 15 0.64 0.27 0.10 0.98 0.39 0.70 0.91  

2.63 

 

0.451

Not 

signifi

cant 

Exudate  

L PRF 

15 0.66 0.27 0.23 0.97 0.37 0.78 0.89 

L PRF 

clot 

15 0.59 0.30 0.22 0.93 0.28 0.62 0.87 

Serum 15 0.49 0.26 0.01 0.94 0.34 0.48 0.63 

 

 

 

 

Table 3: Pair-wise Comparison of Fibro-nectin level (ng/ µl) in all groups by Mann-Whitney 

test. 

Pair wise Comparison groups Z-value p-value 

i-PRF  vs 

Exu L PRF 
-0.270 

0.78 

 

i-PRF vs 

L PRF clot 

-0.44 

 

0.66 

 

i-PRF vs 

Serum 

-1.54 

 

0.12 

 

Exu L PRF vs 

L PRF clot 

-0.62 

 

0.53 

 

Exu L PRF vs 

Serum 

-1.41 

 

0.16 

 

L PRF clot vs 

Serum 

-0.56 

 

0.58 
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              Chart 1: Bar diagram showing comparison of mean fibronectin levels 
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             Chart 2: Box Whisker Plot comparing the levels Fibronectin in all the groups 
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7. DISCUSSION 

 

Among the autologous platelet concentrates, PRF has been widely used because of ease 

of preparation which is devoid of any foreign agents in its structure. It belongs to a new 

generation of platelet concentrates geared to simplified preparation without biochemical 

blood handling. The absence of anticoagulant implies the activation in a few minutes of 

most platelets of the blood sample in contact with the tube walls and the release of the 

coagulation cascades. The success of this technique entirely depends on the speed of 

blood collection and transfer to the centrifuge. Indeed, without anticoagulant, the blood 

samples start to coagulate almost immediately upon contact with the glass tube, and it 

takes a minimum of a few minutes of centrifugation to concentrate fibrinogen in the 

middle and upper part of the tube. Quick handling is the only way to obtain a clinically 

usable PRF clot. If the duration required to collect blood and launch centrifugation is 

overly long, failure will occur.36The main contents of PRF are platelets, leukocytes, some 

circulating stem cells, growth factors, cytokines,and matrix metalloproteinases 

(MMPs).These are considered to contribute the regenerative potential. However, the most 

accentuated molecules contributing to its regenerative potential are PDGFs,TGF,VEGF, 

and IGF-1.37 It’s fibrin network also acts as a biological scaffold and a reservoir for 

growth factors as it postoperatively enables sustained release of these molecules to an 

extent. Dohan et al. reported that PRF stimulates the proliferation and osteoblastic 

differentiation of human bone mesenchymal cells.38 

The L-PRF clot contains almost all the platelets and more than 50% of the leukocytes 
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from the initial blood harvest, and presents a strong fibrin architecture and specific three-

dimensional distribution of the platelets and leukocytes. This product therefore only 

exists in an activated form and cannot be injected like a suspension because of its strong 

fibrin architecture, this solid biomaterial is particularly useful in oral and maxillofacial 

surgery, periodontology, implant dentistry and ENT surgery, and many other applications 

may be investigated in the future.39 

Another platelet concentrates, i-PRF has been developed by modifying spin 

centrifugation forces.40 Major advantages of i-PRF include having completely immune 

compatible GFs collected at relatively no costs and without the use of any anticoagulants. 

i-PRF is also capable of inducing higher cell migration and mRNA expression of TGF-β, 

PDGF, osteocalcin and significant increase in type I collagen gene expression when 

compared to other platelet concentrates.41i-PRF has been used in combination with 

autogenous graft, allografts, synthetic bone grafts and as a root biomodification agent. 

According to Miron R et al in the year 2017, i-PRF demonstrated the ability to release 

higher concentrations of various growth factors and induced higher fibroblast migration 

and expression of PDGF, TGF-β, and collagen.42 

As per the author’s knowledge FN levels have not been quantified in different types of 

PRF till date, so the study was performed to evaluate and compare the FN levels.They 

were estimated using a commercially available FN GENLISA™ ELISA kit.It provides 

sensitive estimates to get  accurate quantitative estimation of FN with high sensitivity and 

specificity.  
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FN is a large glycoprotein of 440,000 daltons; found as a soluble dimer in plasma and as 

insoluble multimer in the basement membrane and intracellular matrix. It is synthesized 

by the liver, macrophages, fibroblasts, platelets and epithelial cells. It is an adherent and 

opsonic glycoprotein and may enhance cell adherence and chemotaxis of phagocytes and 

it helps to maintain the oxidative bactericidal capacity of macrophages. It interacts with 

other connective tissue components such as collagen, fibrinogen, fibrin, hyaluronic acid, 

sulfated proteoglycans and gangliosides.43 FN is an extracellular matrix molecule that 

functions as a “master organizer” in matrix assembly since it forms a bridge between cell 

surface receptors as integrins or collagens and other focal adhesion molecules.Together 

these protein networks form the ECM.44 Exogenously applied plasma FN significantly 

stimulates the formation of new granulation tissue and therefore can accelerate the 

healing process.45 

Dohan et al in 2006 performed a study where in they have evaluated the release patterns 

of  growth factors (TGFβ1,PDGF-AB & VEGF) and 3 key matrix proteins 

(Thrombospondin -1, FN & Vitronectin ) from L-PRF membrane and also Plasma Rich in 

Growth Factors (PRGF) gel membrane.The release patterns were very different between 

the L-PRF and the PPGF/PRGF membranes, and give us considerable informations about 

the effect of the fibrin architecture and the leukocyte content on the mechanisms of the 

release. The L-PRF membrane slowly released large amounts of TGFβ1, PDGF-AB, 

VEGF, thrombospondin-1 and fibronectin during at least 7 days. On the contrary, in 

PRGF membranes, TGFβ1, PDGF-AB, VEGF and thrombospondin-1 were mainly 

released during the first 4 hours and, even if a small release continued up to the final 

dissolution of the PRGF membranes, this slow release was considerably less intense than 
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in a L-PRF membrane. The situation was even more obvious with the fibronectin, that 

was released in 2 phases from the PRGF membranes. Half of the total content was 

released massively during the first hour, and the remaining fibronectin was released 

between the 3rd and 5th days when the PRGF membranes finally dissolved.During 

platelet and fibrinogen activation of PRGF, growth factors and some other proteins are 

not enmeshed in the fibrin network, because the fibrin polymerization is incomplete so 

these molecules are released massively during the first hour of  preparation. Moreover, 

these products do not contain leukocytes and therefore cannot sustain the production of 

new growth factors after the initial release. On the contrary, the strong fibrin architecture 

of the L-PRF allows an intense slow release during the whole experiment, and the release 

is even supported by the production of new growth factors (particularly TGFβ1) by the 

leukocytes living in the L-PRF membrane.39  

The results obtained in our study showed that the mean values of FN obtained from L-

PRF clot and i-PRF were almost similar. L PRF and i-PRF can be preferred for 

periodontal surgeries as  FN content in these preparations will  help in platelet adhesion , 

migration of neutrophils, monocytes, fibroblasts, endothelial cells into the wound region, 

and the migration of epidermal cells through the granulation tissue. At the level of matrix 

synthesis, fibronectin appears to be involved both in the organization of the granulation 

tissue and basement membrane. In terms of tissue remodeling, FN functions as a 

nonimmune opsonin for phagocytosis of debris by fibroblasts, keratinocytes, and under 

some circumstances, macrophages.46 

The limitation of the current study was that the samples were not assessed in triplicates. 

Further studies can be carried out to evaluate the effects of FN in periodontal surgeries. 
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The exudate obtained from the PRF clot shouldn’t be discarded as they can be used in 

periodontal surgeries due to the presence of FN. 
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8. CONCLUSION 

 

The conclusions drawn from this study are: 

1. Presence of Fibronectin in L – PRF. 

2. Presence of Fibronectin in i – PRF. 

3. Comparative evaluation of Fibronectin in i-PRF, exudate L-PRF, L-PRF clot and blood 

serum yielded similar results and there was no statistically significant difference amongst 

all the groups. 
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9. SUMMARY 

 

The present cross-sectional study was conducted in Department of Periodontics and Oral 

Implantology, S.D.M College of Dental Sciences and Hospital, Dharwad. This study 

aimed to quantify and compare the levels of FN in i-PRF and L-PRF.A total of 15 

subjects were included in this study and blood was withdrawn from ante-cubital 

vein.Informed consent was obtained from all the participants prior to their enrolment in 

the study.L-PRF and i-PRF was prepared from the blood. Exudate from the L-PRF clot 

along with blood serum was collected. All the collected samples were diluted as per the 

manufacturer’s instructions provided with the ELISA KIT. The samples were assayed in 

the wells of the ELISA KIT, the wells were kept in the ELISA reader and the final values 

were recorded was detected in all the study samples. The obtained values were then 

analyzed statistically using Kruskal –Wallis test and Mann Whitney test.The tests results 

showed no statistical significant difference among all the four groups. The conclusions 

drawn from this study are presence of FN in L-PRF, presence of FN in i-PRF and the 

levels of FN was similar in all the four groups and there was no statistical significant 

difference amongst all the four groups. 
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ANNEXURE II 

 

 

 

Department of Periodontics 

S.D.M.College of Dental Sciences & Hospital 

Sattur, Dharwad-580009 

 

INFORMED CONSENT  

I hereby authorize Dr.SRI HARSHA P.V to perform clinical/laboratory/other applicable 

investigations/procedures upon me, with regard to the proposed scientific research,  

EVALUATION OF FIBRONECTIN CONCENTRATION IN LEUCOCYTE PLATELET-RICH FIBRIN(L-PRF) AND 

INJECTEBALE PLATELET RICH FIBRIN (I-PRF) undertaken by him. 

I have been informed about: 

 The identity of the research team members & responsibility of the research team 

members 

 The aims and methods of the proposed research. 

 The purpose of the proposed research is to identify and diagnose my periodontal 

condition. 

 The fact that there may be tangible / no tangible benefits to myself after having 

undergone an oral examination and surgical procedure. 

 The benefits of this research adding to the existing scientific knowledge in this field 

that might reasonably be expected as an outcome of the proposed research without 

having a direct benefit to me. 

 Any foreseeable extent of information on possible current and future uses of the 



data generated from the proposed research is likely to be used for secondary purposes 

or would be shared with others, maintaining confidentiality. 

If any unforeseen condition should arise during the course of the research, calling for judgment 

or for procedures in addition to or different from those now contemplated, I further request and 

authorize the investigator(s) to do whatever may be deemed advisable. 

Further, I have been informed of methods of treatment for my periodontal condition, if any 

required. 

I consent to photographs of my oral and facial structures and their publication for educational 

and scientific purposes. 

I have volunteered with the freedom to participate and to withdraw from the proposed research 

at any time without penalty or loss of benefits. 

I further understand that the proposed research may have no direct tangible benefits to me and 

the results of the research may/ will further scientific knowledge for the betterment of the 

general population. 

I certify that I have had an opportunity to read and fully understand the terms and words 

within the above informed consent and explanation referred to or made, before I signed.  

Note: If I do not understand the English language, this informed consent was made aware 

to me in the language of my choice. 

Name and Signature of Investigator:  Dr. Sri harsha p.v  

 

Name and Signature of Volunteer/Patient:   

 

Name and Signature of Witness: 

 

                                                                  

 



  PROFORMA      

 

 

 

Name of the Volunteer/Patient: 

                                                                                                    O.P.D. Number: 

 

 

Age:                                                                                              Sex: 

 

 

Occupation: 

 

 

 

Address: 

 

 

 

 

Telephone No.: 

 

 

 

 

Chief complaint: 

 

 

 

 

 

Provisional diagnosis: 

 

 

 

 

 

  



ಮಾಹಿತಿ ಕನ್ಸ ೆಂಟ್ 

ಉದ್ದ ೇಶಿತ ವೈಜ್ಞಾ ನಿಕ ಸಂಶೇಧನ್ಗೆ ಸಂಬಂಧಿಸಿದಂತೆ, ನನನ  ಮೇಲೆ ಕಿ್ಲನಿಕಲ್ / 

ಲ್ಯಾ ಬೊರೇಟರಿ / ಇತರ ಅನವ ಯವಾಗುವ ತನಿಖೆಗಳು / ಕಾಯಯವಿಧಾನಗಳನ್ನನ  

ನಿವಯಹಿಸಲು ನಾನ್ನ ಡಾ. ಶಿರ ೇ ಹರ್ಯ ಪಿ.ವಿ. ಮೌಲ್ಾ ಮಾಪನದ ಫೈಬೊರ ನ್ಕಿ್ಲನ್ 

ಸೆಂದರ ತೆಯಲಿ್ಲನ LEUCOCYTE ಪಿ್ ೇಟಿ್ಲಟ್ ಭರಿತ ಫಿಬ್ರರ ನ್ ನಂತಹ ಪಿರ ಟಾಯಿಕ್ ಮೂಲ್ 

(ಎಲ್ PRF) ಮತ್ತು  INJECTEBALE ಪಿ್ ೇಟಿ್ಲಟ್ ಸಮೃದಧ  ಫಿಬ್ರರ ನ್ ನಂತಹ ಪಿರ ಟಾಯಿಕ್ 

ಮೂಲ್ (ನಾನ್ನ-PRF) ತಾನ್ನ ಕೈಗೆಂಡಿರುವ.  

 

ಇದರ ಬಗೆೆ  ನನಗೆ ಮಾಹಿತಿ ನಿೇಡಲ್ಯಗಿದ್: 

1. ಸಂಶೇಧನಾ ತಂಡದ ಸದಸಾ ರ ಗುರುತ್ತ ಮತ್ತು  ಸಂಶೇಧನಾ ತಂಡದ ಸದಸಾ ರ 

ಜವಾಬ್ದದ ರಿ. 

2. ಉದ್ದ ೇಶಿತ ಸಂಶೇಧನ್ಯ ಉದ್ದ ೇಶಗಳು ಮತ್ತು  ವಿಧಾನಗಳು. 

3. ನನನ  ಆವತಯಕ ಸಿಿ ತಿಯನ್ನನ  ಗುರುತಿಸುವುದು ಮತ್ತು  ರೇಗನಿರ್ಯಯ ಮಾಡುವುದು 

ಉದ್ದ ೇಶಿತ ಸಂಶೇಧನ್ಯ ಉದ್ದ ೇಶ. 

4. ಮೌಖಿಕ ಪರಿೇಕೆ್ಷ  ಮತ್ತು  ಶಸು ರಚಿಕ್ಲತಾಸ  ವಿಧಾನಕೆ್ಷ  ಒಳಪಟಿ  ನಂತರ ನನಗೆ 

ಸಪ ರಿ್ ವಾದ / ಸಪ ರಿ್ ವಾದ ಪರ ಯೇಜನಗಳಿಲಿ್  ಎೆಂಬ ಅೆಂಶ. 

5. ಈ ಕೆ್ಷ ೇತರ ದಲಿ್ಲ  ಅಸಿು ತವ ದಲಿ್ಲರುವ ವೈಜ್ಞಾ ನಿಕ ಜ್ಞಾ ನವನ್ನನ  ಸೇರಿಸುವ ಈ 

ಸಂಶೇಧನ್ಯ ಪರ ಯೇಜನಗಳು ನನಗೆ ನೇರ ಪರ ಯೇಜನವನ್ನನ  ಪಡೆಯದ್ 

ಪರ ಸು ವಿತ ಸಂಶೇಧನ್ಯ ಫಲ್ಲತಾೆಂಶವೆಂದು ಸಮಂಜಸವಾಗಿ ನಿರಿೇಕೆ್ಲ ಸಬಹುದು. 

6. ಪರ ಸುು ತ ಮತ್ತು  ಭವಿರ್ಾ ದ ಉಪಯೇಗಗಳ ಕುರಿತ್ತ ಯಾವುದೇ ನಿರಿೇಕೆ್ಲತ ಮಾಹಿತಿಯ 

ವಾಾ ಪಿು  ಉದ್ದ ೇಶಿತ ಸಂಶೇಧನ್ಯಿೆಂದ ಉತಪ ತಿು ಯಾಗುವ ಡೇಟಾವನ್ನನ  ದ್ವವ ತಿೇಯ 



ಉದ್ದ ೇಶಗಳಿಗಾಗಿ ಬಳಸಲ್ಯಗುವುದು ಅಥವಾ ಗೌಪಾ ತೆಯನ್ನನ  ಕಾಪಾಡಿಕೆಂಡು 

ಇತರರೆಂದ್ವಗೆ ಹಂಚಿಕಳಳ ಬಹುದು. 

 

ಸಂಶೇಧನ್ಯ ಸಮಯದಲಿ್ಲ  ಯಾವುದೇ ಅನಿರಿೇಕೆ್ಲತ ಸಿಿ ತಿ ಉದಭ ವಿಸಬೇಕಾದರೆ, ತಿೇಪಯನ್ನನ  

ಅಥವಾ ಕಾಯಯವಿಧಾನಗಳನ್ನನ  ಈಗ ಆಲೇಚಿಸಿದವರಿಗಿೆಂತ ಭಿನನ ವಾಗಿ ಅಥವಾ 

ಭಿನನ ವಾಗಿ ಹೇಳುವುದಾದರೆ, ಸಲ್ಹೆಗಾರರೆೆಂದು ಪರಿಗಣಿಸಬಹುದಾದ ಯಾವುದನಾನ ದರೂ 

ಮಾಡಲು ತನಿಖಾಧಿಕಾರಿ (ಗಳನ್ನನ ) ಗೆ ನಾನ್ನ ಮತು ಷಿ್ಟ  ವಿನಂತಿಸುತೆು ೇನ್ ಮತ್ತು  ಅಧಿಕಾರ 

ನಿೇಡುತೆು ೇನ್. 

ಇದಲಿ್ದ್, ನನನ  ಆವತಯಕ ಸಿಿ ತಿಗೆ ಏನಾದರೂ ಅಗತಾ ವಿದದ ರೆ ಚಿಕ್ಲತೆಸ ಯ ವಿಧಾನಗಳ ಬಗೆೆ  

ನನಗೆ ತಿಳಿಸಲ್ಯಗಿದ್. 

ನನನ  ಮುಖ ಮತ್ತು  ಮುಖದ ರಚನ್ಗಳು ಮತ್ತು  ಶೈಕ್ಷಣಿಕ ಮತ್ತು  ವೈಜ್ಞಾ ನಿಕ 

ಉದ್ದ ೇಶಗಳಿಗಾಗಿ ಪರ ಕಟವಾದಾಗಿನಿೆಂದ ಛಾಯಾಚಿತರ ಗಳನ್ನನ  ಸಮಮ ತಿಯನ್ನನ  ನಿೇಡುತಿು ೇರಿ. 

ದಂಡ ಅಥವಾ ಪರ ಯೇಜನಗಳ ನರಿ್ ವಿಲಿ್ದ್ ಯಾವುದೇ ಸಮಯದಲಿ್ಲ  ಭಾಗವಹಿಸಲು 

ಮತ್ತು  ಪರ ಸು ವಿತ ಸಂಶೇಧನ್ಯಿೆಂದ ಹಿೆಂದ್ ಸರಿಯುವ ಸವ ತಂತರ ಾ ದೆಂದ್ವಗೆ ನಾನ್ನ 

ಸವ ಯಂಪ್ರ ೇರಿತರಾಗಿದ್ದ ೇನ್. 

ಪರ ಸು ವಿತ ಸಂಶೇಧನ್ಯು ನನಗೆ ಯಾವುದೇ ನೇರ ಸಪ ರಿ್  ಪರ ಯೇಜನಗಳನ್ನನ  ಹೆಂದ್ವಲಿ್  

ಎೆಂದು ನಾನ್ನ ಮತು ಷಿ್ಟ  ಅಥಯಮಾಡಿಕೆಂಡಿದ್ದ ೇನ್ ಮತ್ತು  ಸಂಶೇಧನ್ಯ 

ಫಲ್ಲತಾೆಂಶಗಳು ಸಮಾನಾ  ಜನಸಂಖೆಾ ಯ ಸುಧಾರಣೆಗೆ ಮತು ಷಿ್ಟ  ವೈಜ್ಞಾ ನಿಕ ಜ್ಞಾ ನವನ್ನನ  

ನಿೇಡಬಹುದು. 

 

 



ನಾನ್ನ ಸಹಿ ಮಾಡುವ ಮೊದಲು, ಸೂಚಿಸಿದ ಅಥವಾ ಮಾಡಿದ ಮೇಲ್ಲನ ಮಾಹಿತಿಯುಕು  

ಒಪಿಪ ಗೆ ಮತ್ತು  ವಿವರಣೆಯಳಗಿನ ನಿಯಮಗಳು ಮತ್ತು  ಪದಗಳನ್ನನ  ಓದಲು ಮತ್ತು  

ಸಂಪೂರ್ಯವಾಗಿ ಅಥಯಮಾಡಿಕಳಳ ಲು ನನಗೆ ಅವಕಾಶವಿದ್ ಎೆಂದು ನಾನ್ನ 

ಪರ ಮಾಣಿೇಕರಿಸುತೆು ೇನ್. 

ಗಮನಿಸಿ: ನನಗೆ ಇೆಂಗಿಿಷ್ ಭಾಷೆ ಅಥಯವಾಗದ್ವದದ ರೆ, ಈ ತಿಳುವಳಿಕ್ಷಯುಳಳ  ಸಮಮ ತಿಯನ್ನನ  

ನನನ  ಆಯೆ್ಕಯ ಭಾಷೆಯಲಿ್ಲ  ನನಗೆ ತಿಳಿಸಲ್ಯಯಿತ್ತ. 

 

ತನಿಖಾಧಿಕಾರಿಯ ಹೆಸರು ಮತ್ತು  ಸಹಿ: ಡಾ. ಶಿರ ೇ ಹರ್ಯ ಪಿ.ವಿ. 

 

ಸವ ಯಂಸೇವಕ / ರೇಗಿಯ ಹೆಸರು ಮತ್ತು  ಸಹಿ: 

 

ಸಕೆ್ಲಯ ಹೆಸರು ಮತ್ತು  ಸಹಿ: 

 

 

  

 

 

 

 

 

 

 

 

 

 

 



ಪ್ರರ ಫಾಮಾಯ 

 

ಸವ ಯಂಸೇವಕ / ರೇಗಿಯ ಹೆಸರು:                                                            ಒ.ಪಿ.ಡಿ. ಸಂಖೆಾ : 

 

                                                                                                   

ವಯಸುಸ : 

 

 

ಉದಾ ೇಗ: 

 

 

ವಿಳಾಸ: 

 

 

 

ದೂರವಾಣಿ ಸಂಖೆಾ  :. 

 

 

ಮುಖಾ  ದೂರು: 

 

 

 

ತಾತೆಾಲ್ಲಕ ರೇಗನಿರ್ಯಯ: 



 

 
i -PRF ng/ul 

 
Exu-L-PRF 

ng/ul  
L-PRFclot 

ng/ul  
Serum ng/ul  

1 0.72 
 

0.25 
 

0.37 
 

0.01 

2 0.73 
 

0.85 
 

0.87 
 

0.51 

3 0.97 
 

0.97 
 

0.93 
 

0.63 

4 0.5 
 

0.32 
 

0.28 
 

0.1 

5 0.24 
 

0.23 
 

0.3 
 

0.25 

6 0.1 
 

0.95 
 

0.9 
 

0.61 

7 0.39 
 

0.88 
 

0.79 
 

0.44 

8 0.76 
 

0.39 
 

0.25 
 

0.48 

9 0.7 
 

0.92 
 

0.25 
 

0.34 

10 0.91 
 

0.37 
 

0.41 
 

0.73 

11 0.98 
 

0.8 
 

0.62 
 

0.43 

12 0.69 
 

0.78 
 

0.86 
 

0.94 

13 0.92 
 

0.89 
 

0.93 
 

0.92 

14 0.32 
 

0.59 
 

0.22 
 

0.37 

15 0.66 
 

0.71 
 

0.87 
 

0.62 

RAW DATA 


