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6. NEED FOR THE STUDY Wound healing is a complex and dynamic 

process, which involves interaction between 

different cells and molecules.1 In vertebrates, 

particularly mammals, the response to injury has 

been studied in great detail, and the various cells 

involved in wound healing have beenidentified.2 

Normal wound healing consists of different 

stages: hemostasis, inflammation, proliferation 

and remodeling.3An adhesive molecule known 



  as fibronectin(FN) plays different roles in 

different stages of wound healing, with the main 

role being promoting adhesion of cells to 

collagen and plays an essential role in cell 

migration and proliferation.4,5FN is a large 

glycoprotein that is found in all kinds of tissues 

and is essential in many different cell–matrix 

interactions.6 FN has been detected in areas of 

active bleeding in humans following fatal 

trauma.7 In the inflammatory phase, FN is able 

to opsonize extra cellular matrix debris. Beyond 

that, it activates macrophages so that they can 

phagocytose the debris. 

Many studies have shown that treatment of 

planed periodontal disease root surfaces with 

FN enhances the fibroblast attachment8 and it 

allows cell attachment in the presence of 

bacterial lipopolysaccharides. It is thought to 

inhibit the migration of epithelial cells over the 

root surface.9 

In recent years platelet-rich fibrin (PRF) and 

other platelet concentrate have gained popularity 

for a variety of clinical applications including 

wound healing.It has been observed that 

autologous PRF preparations contain FN.10 

There has been no study to examine the 

concentration of FN in the PRFto the best of our 

knowledge. Hence, this study aims to identify 

and quantify FN in the PRF clot, serum exudate 

and supernatant fluid. 

7. REVIEW OF LITERATURE Dohan DM et al 200611, stated that Platelet-rich 

fibrin (PRF) belongs to a new generation of 

platelet concentrates, with simplified processing 

and without biochemical blood handling. He 

investigated the platelet-associated features of 

this biomaterial. During PRF processing by 

centrifugation, platelets are activated and their 

massive degranulation implies a very significant 

cytokine release. Concentrated platelet-rich 

plasma platelet cytokines have already been 

quantified in many technologic configurations. 

To carry out a comparative study, the authors 

therefore undertook to quantify PDGF-BB, 

TGFb-1,  and  IGF-I  within  PPP  (platelet-poor 

plasma) supernatant and PRF clot exudate serum. 



  These initial analyses revealed that slow fibrin 

polymerization during PRF processing leads to 

the intrinsic incorporation of platelet cytokines 

and glycanic chains in the fibrin meshes. The 

authors concluded that PRF would be able to 

progressively release cytokines during fibrin 

matrix remodelling; such a mechanism might 

explain the clinically observed healing properties 

of PRF. 

Dohan   DM.   201210,demonstrated  that 

some outstanding differences in the growth factor 

and matrix protein release between 2 families of 

platelet concentrate: Pure Platelet- Rich Plasma 

(P-PRP, here the Anitua's PRGF - Preparation 

Rich in Growth Factors - technique) and 

Leukocyte- and Platelet-Rich Fibrin (L-PRF, here 

the Choukroun's method). These 2 families are 

the extreme opposites in terms of fibrin 

architecture and leukocyte content. The slow 

release of 3 key growth factors (Transforming 

Growth Factor β1 (TGFβ1), Platelet-Derived 

Growth Factor AB (PDGF-AB) and Vascular 

Endothelial Growth Factor (VEGF)) and matrix 

proteins (fibronectin, vitronectin and 

thrombospondin-1) from the L-PRF and P-PRP 

gel membranes in culture medium is described 

and discussed. During 7 days, the L-PRF 

membranes slowly release significantly larger 

amounts of all these molecules than the P-PRP 

gel membranes, and the 2 products display 

different release patterns. In both platelet 

concentrates, vitronectin is the sole molecule to 

be released almost completely after only 4 hours, 

suggesting that this molecule is not trapped in the 

fibrin matrix and not produced by the leukocytes. 

More over the P-PRP gel membranescompletely 

dissolve in the culture medium after less than 5 

days only, while the L-PRF membranes are still 

intact after 7 days. This simple demonstration 

shows that the polymerization and final 

architecture of the fibrin matrix considerably 

influence the strength and the growth factor 

trapping/release  potential  of  the  membrane. It 

also suggests that the leukocyte populations have 



  a strong influence on the release of some growth 

factors, particularly TGFβ1. 

 

 

Grinnell F, 198412 had done a review 

where he had summarized the importance of FN 

in cutaneous wound healing. In his review he 

stated that FN promotes spreading of platelets at 

the site of injury, the adhesion and migration of 

neutrophils, monocytes, fibroblasts, and 

endothelial cells into the wound region, and the 

migration of epidermal cells through the 

granulation tissue. Finally, the wound healing 

problems of patients with severe factor XIII 

deficiencies may occur because of their inability 

to incorporate fibronectin into blood clots. 

Igisu K,198613 had done a study in rats and 

prepared a surgical wound site and injected a 

intravenous radio-active labelled I125 

Fibronectin and he observed, increased 

fibronectin activity in wound site, specifically 

accumulated in newly formed regenerating 

epithelial cells of basement membrane zone 

(BMZ). He concluded that the adhesion of 

epithelial cells to the BMZ is maintained by an 

increased production of FN by epithelial cells 

themselves, after the completion of re- 

epithelialization and plasma FN plays a 

significant role in the migration of epithelial cells 

and their attachment to the newly formed BMZ 

during the process of wound healing. 

 

 

Stoffels et al 201314. in his review article 

stated that, fibronectin promotes opsonization of 

tissue debris, migration, proliferation, and 

contraction of cells involved in the healing 

process, as well as angiogenesis. When 

regeneration proceeds, the fibronectin matrix is 

fully degraded. However, in a diseased 

environment, fibronectin clearance is often 

disturbed, allowing structural variants to persist 

and contribute to disease progression and failure 

of regeneration.  He also  stated that, fibronectin 

clearance is incomplete in chronic wounds (skin), 



  osteoarthritis (cartilage), and multiple sclerosis 

(myelin) and also remnants of Fibronectin 

fragments aggregates and impair tissue 

regeneration. 

 

Johnson et al, 201715, had done a study 

where they have performed a proteomic analysis 

of paired irradiated and normal samples of skin 

obtained from human patients undergoing post 

oncologic reconstruction. The authors have 

found that FN was among the most significantly 

down regulated protein in irradiated skin. 

Furthermore, topical fibronectin gel led to 

significantly improved healing in irradiated 

wounds. This was associated with a significant 

reduction in acute inflammation and an increase 

in angiogenesis. These findings suggest that 

fibronectin may be involved in the pathogenesis 

of poor wound healing after radiation skin injury, 

and that exogenous supplementation may assist 

in the repair of radiation-damaged tissue. 

8. OBJECTIVE OF THE STUDY 1. To detect and estimate FN in i-PRF and 

L-PRF. 

2. To compare the concentration of FN in l- 

prf and i-prf. 

9. MATERIALS AND METHODS 

 
 

Sample size calculation 

 

 
t  tests  - Means:   Difference between two 

independent means (two groups) 

 
Analysis: A priori: Compute required 

sample size 

 
Input: Tail(s) = One 

Effect size d = 0.95 

α err prob = 0.05 

Power (1-β err prob) = 0.80 

Allocation ratio N2/N1 = 1 

 
Output: 

Noncentrality parameter δ = 2.601682 

Critical t =1.701131 

Df =28 



  

 

 

 

 

Power of the study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Significance level 

 

 

 

 

 

 

 

 

A) INCLUSION CRITERIA: 

Sample size group 1 = 15 

Sample size group 2 = 15 

Total sample size = 30 

Actual power = 0.814108 

 
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. 

 

 

 
STATISTICAL ANALYSIS 

SPSS (Statistical Package For Social 

Sciences) version 20. [IBM SPASS statistics 

(IBM corp. Armonk, NY, USA released 2011)] 

will be used to perform the statistical analysis 

 Data will be entered in the excel spread 

sheet. 

 Descriptive statistics of the explanatory 

and outcome variables will be calculated 

by mean, standard deviation, median and 

IQR for quantitative variables. 

 Inferential statistics like 

o Mann-whitney test will be 

applied to check the statistical 

difference of FN between i-PRF 

and L-PRF. 

 The level of significance is set at 5% 

 Any other necessary tests found 

appropriate will be dealt at the time of 

analysis based on data distribution. 

 

 

 

 
1. Subjects whose age is in the range of 18 

– 30 yrs 

2. Systemically and periodontal healthy 

subjects. 

3. Equal number of males and females 



  
B) EXCLUSION CRITERIA: 

1. Subjects who are under any antibiotics, 

anti-inflammatory drugs or any other drugs that 

would complicate the outcome of the study. 

2. Active lesions or infections 

3. Pregnant and lactating women 

4. Smokers 

10. SOURCE OF THE DATA 15 healthy subjects visiting the department of 

Periodontics. 

11. METHOD OF COLLECTION OF   All the 15 individuals will be tested for Covid 

test prior to the collection of blood. 

 

 

DATA • 15ml blood will be collected in 15 healthy 

individuals which will be divided into three : 

 
1. 5ml of whole blood sample will be taken in 

a plastic coated glass tube and kept 

motionless for 30 minutes, to leave it 

enough time to coagulate completely. 

Then the tube will be subjected to undergo 

a 15-minute centrifugation at 3000rpm 

and serum will be collected. 

  
2. 5ml of blood will be taken in a plastic 

coated glass tube and centrifuged in the 

first machine at 3000 rpm for 10 min and 

L-PRF will be obtained. 

 
3. 5ml of blood will be taken in a plastic 

coated glass tube and centrifuged in the 

second machine at 700 rpm for 3 min to 

obtain I-PRF. 

  

• After PRF processing, 2 distinct samples 

will be collected. 

1. Supernatant - represents the acellular 

plasma or platelet poor plasma(PPP) 

2. Exudates resulting from the PRF clot 

corresponds to the solution trapped in the fibrin 

mesh. 

• To collect the exudate, the PRF clot will 

be kept in a sterile metal cup for about 10 min to 

let them slowly release the serum contained 

within. 



  • All the samples will be stored in 

Eppendorf’s collection tubes at -800 centigrade. 

• The collected supernatant, exudates and 

clot both from L-PRF and I-PRF will be run 

through the ELISA tests along with the serum. 

12. DOES THE STUDY REQUIRE ANY 

INVESTIGATION OR 

INTERVENTION TO BE 

CONDUCTED ON PATIENTS OR 

ANIMALS 

YES 

13. SOURCE OF FUNDING Self funded 

14. PROJECTED EXPENDITURE  

15. PROJECTED TIMELINE One year 

16. CONFLICT OF INTERESTS 

(Includes any kind of direct and indirect 

financial/ethical/legal or 

otherwiseincludingshares/payment/travel 

and other benefits) 

The authors have no conflict of interest. 

17. PAYMENT TO PATIENT 

(If the Patients are being paid for 

enrollment in the trial; if yes then 

mention it in the Consent Form too) 

NA 

18. RISK ASSESSMENT 

1. Is Human Trial Necessary? 

2. Any Potential Risk due to the 
proposed study design? 

3. If any risk: what steps are in 

place to minimise and correct the 

same? 

Benefits to the Patient: 
1. What are the benefits to the 

patient? 

2. Benefits to the community 

3. Benefits to healthcare system/ 

society 

Risk vs. Benefit 

NA 
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ANNEXURES 

1. One page resumé of Principal Investigator and guide (if from other institute) 

2. Clinical data recording proforma/ questionnaire/ laboratory method document. Any other 

relevant supporting document for the study 



3. Patient information sheet (English and Kannada). 

4. Informed Consent Form (English and Kannada). 

5. Permission letter from collaborating institution/laboratory/industry partner 

6. Conflict of interest statement (if applicable for industry collaboration, etc.) 

7. Supporting publications on research topic by the investigators, if any 
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