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ABSTRACT 

 

Background: Gingiva is the outermost periodontal tissue that acts as a 

mechanical and biological barrier to the root of the teeth and alveolar bone. The 

main cellular elements in the gingiva are fibroblasts. Fibroblast cell proliferation 

is an important process in tissue regeneration. Growth factors that can 

stimulate fibroblast cell proliferation can be found in regenerative agents, such 

as injectable platelet-rich fibrin (i-PRF) and platelet-rich plasma (PRP). The aim 

of this study was to examine the influence between i-PRF and PRP on the 

gingival fibroblast cell proliferation in vitro study on primary cell culture. 

Method: Gingival fibroblast cell were obtained from primary cell culture derived 

from healthy gingiva. Ten mL of peripheral blood were centrifuged for i-PRF 

and PRP preparation. The samples were divided into three groups: i-PRF, PRP, 

and fibroblast cells without treatment. Cell proliferation were observed at day 

1, day 3, day 5 using MTT assay at 550 nm. The data were analyzed by Two-

Way ANOVA test, followed by Post Hoc test. 

Result: The results showed that the cell proliferation increased from day 1, 3, 

and 5 in all groups. The absorbance value of the cell proliferation in order from 

highest to lowest: i-PRF, PRP, and cell control. 

Conclusion: i-PRF and PRP increased the gingival fibroblast cell proliferation. 

i-PRF increased the cell proliferation higher than PRP. 

 
INTRODUCTION 

Periodontal disease includes various chronic 

inflammatory conditions of the gingiva, alveolar 

bone, and periodontal ligaments that support teeth.1 

If untreated, this condition can lead to progressive 

destruction of the gingival tissue, which can affect 

its aesthetics and function as a tooth support.2 

Tissue regeneration is required in the treatment of 

periodontal disease to allow the damaged or lost 

tissue to regain its shape and function. 

Regeneration treatment aims to increase the 

population of progenitor cells in damaged areas.3 

There are various types of cells that play a role in 

tissue regeneration responses: fibroblast cells, 

which have a vital role in gingival regeneration.4 

Fibroblasts are the dominant cells in the 

gingival connective tissue, originating from the 

mesenchyme and play a major role in the 
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development, maintenance and repairment of the 

gingival connective tissue.5 With addition of a 

proper scaffold, it will be able to support the 

fibroblast cells adhesion and proliferation, thereby 

accelerating tissue repair.6 Fibroblast cell 

populations are required for regeneration of stable 

fibril connections between the gingiva, tooth roots, 

and periodontal ligaments. Connective tissue 

regeneration involves a variety of cellular activities 

driven by fibroblast cell populations.4 Cells will 

migrate, proliferate, and mature into an organized 

and functional fibrous attachment for regeneration 

to occur.7 

The success of migration, proliferation, and 

maturation of progenitor cells depends on the 

availability of suitable growth factors and contact 

with the extracellular matrix.2 Growth factors play a 

role in tissue repair, including cell proliferation, 

chemotaxis, differentiation, and matrix synthesis by 

binding to receptors of specific cell surface. Various 

growth factors that consisting of fibroblast growth 

factors (FGFs), platelet-derived growth factor 

(PDGF), insulin-like growth factors (IGFs), 

transforming growth factors (TGFS), epidermal 

growth factor (EGF), and vascular endothelial 

growth factor (VEGF) has important role in 

periodontal tissue regeneration and wound 

healing.7 Growth factor suspensions concentrated 

in platelets act as bioactive additive material that 

was applied locally to induce wound healing.8 

Platelet-rich plasma (PRP) is a concentrate 

obtained from blood and centrifuged to eliminate 

red blood cells,8 contains high PDGF which is able 

to modulate wound healing in tissue.9 Platelet-rich 

plasma -has been widely used for regeneration in 

the field of Dentistry for 30 years. Preparation of 

PRP using the anticoagulant bovine thrombin 

became a concern because it can reduce tissue 

regeneration ability and create an unstable fibrin 

matrix. Therefore, a platelet concentrate that does 

not use an anticoagulant was developed, i.e. 

platelet-rich fibrin (PRF).10 

Platelet-rich fibrin (PRF) is a second 

generation platelet concentrate which is divided into 

two, solid platelet rich fibrin and liquid platelet rich 

fibrin.11 The development of PRF in a liquid form 

known as injectable platelet-rich fibrin (i-PRF), that 

possess similar consistency as PRP, aims to easy 

application by clinicians to use it as a single 

ingredient or in combination with various 

biomaterials.10,12 The Low-Speed Centrifugation 

Concept (LSCC) can increase the number of 

leucocytes, platelets, and growth factors in i-PRF.13 

The accumulated release of PDGF-AA, PDGF-AB, 

EGF, and IGF-1 in i-PRF is higher than PRP, 

whereas the accumulated release of PDGF-BB, 

TGF-β1, and VEGF are found to be higher in PRP. 

Both of them are able to influence the activity of 

gingival fibroblasts despite its various different 

properties.10 

The research by Miron et al.10 showed that 

gingival fibroblast cell proliferation was higher in 

PRP, whereas the research by Wang et al.12 

showed that gingival fibroblast cell proliferation was 

higher in i-PRF. The results difference of the two 

studies certainly requires further research studies. 

This study aims to examine the influence of i-PRF 

and PRP towards the increase of gingival 

fibroblasts proliferation in vitro study on primary cell 

culture. 

 

METHOD 

This study was a purely laboratory 

experimental with a quantitative design. The 

samples were gingival fibroblasts from primary cell 

culture. This study has received approval from the 

dental ethics commission of the UGM Faculty of 

Dentistry Yogyakarta Number 00514 / KKEP / FKG-

UGM / EC / 2020.   
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A healthy gingiva after crown lengthening 

treatment were obtained as samples. The excised 

gingival tissue was washed three times using 

Phosphate-Buffered Saline (PBS). Furthermore, 

the gingiva was chopped and placed in a culture 

plate containing Dulbecco's Modified Eagle's 

Medium (DMEM) culture medium, added with 10% 

FBS supplement, 2% penicillin-streptomycin, 0.5% 

fungi zone, then put in a CO2 incubator at 37°C. 

Culture plate was examined daily using a 

microscope and the culture medium was changed 

twice a week or every three days. After the 

fibroblasts reached a 70-80% confluent state, the 

cells were separated using EDTA-trypsin 0.25%, 

then transferred to a culture flask and sub-cultured. 

This is defined as passage 1. The fibroblast cell 

culture used in the study came from passage 

4.14,15,16 Fibroblast cells in DMEM were inserted into 

96 well microplate as much as 100 µl with a density 

of 2.5 x 103 cells/well 24 -hours -prior treatment. 

Peripheral blood from the donor was 

collected as much as 10 ml and put into a sterile 

plastic tube. The blood sample was then centrifuged 

at 700 rpm for 3 minutes at room temperature. 

Injectable platelet-rich fibrin is taken from the 

yellow-colored top layer over the buffy coat.10 For 

PRP preparation, peripheral blood from the donor 

was collected as much as 10 ml, added with EDTA 

anticoagulant, then centrifuged at 900 rpm for 5 

minutes at room temperature. Then, a second 

centrifugation was carried out at 2000 rpm for 15 

minutes at room temperature.12 

The samples were divided into three groups 

with 6 replications. Treatment group I Fibroblasts in 

DMEM inside the well were added with 100 µl i-

PRF. Treatment group II Fibroblasts in DMEM 

inside the well were added with 100 µl PRP which 

was collected from the centrifuge tube. The control 

group Fibroblasts in DMEM inside the well were not 

receive any application.  

On day-1, -3, and -5, the medium was added 

with 20 µl MTT each well and then incubated. After 

4 hours incubation at 37ºC in a 5% CO2 incubator, 

then 100 µl 10% SDS solution was added as a stop 

solution to dissolve the formazan crystals formed. 

Furthermore, the microplate was re-incubated for 

24 hours at 37ºC in a 5% CO2 incubator and read 

with a microplate reader at 550 nm.17 The data on 

the microplate reader were the absorbance values. 

Data from i-PRF, PRP, and control cells 

groups were analyzed using the IBM SPSS version 

24. The data distribution test was performed using 

the Saphiro-Wilk normality test and the data 

homogeneity test was performed using the Levene 

test. Data analysis was performed using Two-Way 

ANOVA parametric analysis test with a significance 

level of 0.05 and continued by conducting Post Hoc 

Least Significant Difference (LSD) analysis to 

determine the significance of differences between 

each group. 

 

RESULTS 

Table 1 showed there was an increase in the 

absorbance value of gingival fibroblast cell 

proliferation starting from day 3 and day 5 in all 

groups, however the amount of the increase was 

different. Respectively, the highest increase was in 

the i-PRF group, the PRP group, and finally the cell 

control group.  

In this study, a parametric statistical test was 

conducted using Two-Way ANOVA. Prior to the 

Two-Way ANOVA test, the normality and 

homogeneity tests were first carried out. The results 

were normally distributed and homogeneous. 

The type of application group and time of 

observation affected the absorbance value of 

gingival fibroblast cell proliferation with a 

significance value of 0.000 (p <0.05). The 

interaction between two groups (type of application 

and time observation) also affected the absorbance 
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value of gingival fibroblast cell proliferation (p 

<0.05). Figure 1 showed a pattern of increase in the 

mean of absorbance value of gingival fibroblast cell 

proliferation after i-PRF, PRP, and cell control 

applications on day 1, 3, and 5.  The Post Hoc test 

showed significance between two groups.

 

Table 1. Mean and Standard Deviation of Absorbance Value of Gingival Fibroblast Cells Proliferation 

Mean and Standard Deviation of Absorbance Value of Gingival Fibroblast Cells 

Group n Day 1 Day 3 Day 5 

i-PRF 6 0.695 ± 0.027 0.793 ± 0.011 0.942 ± 0.060 

PRP 6 0.676 ± 0.049 0.682 ± 0.009 0.825 ± 0.037 

Cell control 6 0.537 ± 0.047 0.603 ± 0.017 0.690 ± 0.012 

n = Number of samples 

 

Figure 1. Mean of Absorbance Value of Gingival Fibroblast Cell Proliferation on i-PRF, PRP, and Cell Control 
on Day 1, 3, and 5 (* p< 0.05 signifies significantly higher than cell control group; ** p< 0.05 signifies 
significantly higher than the other group) 

 
 
  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The results of i-PRF and PRP centrifugation 

 

DISCUSSION 

The results of statistical tests proved that i-

PRF and PRP had an effect on the increase of 

gingival fibroblasts proliferation. Injectable platelet-

rich fibrin and platelet-rich plasma have similarities 
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in their liquid consistency and growth factor 

properties. Figure 2 showed the results of i-PRF 

and PRP centrifugation. The difference is in the 

characteristics of their growth factors. The growth 

factors of i-PRF are slow release, while the PRP is 

fast release. i-PRF and PRP have many growth 

factors, such as VEGF, TGF-β1, PDGF, EGF, and 

IGF-1 which can trigger gingival fibroblast cell 

proliferation.10,11 After 10 days, in i-PRF there were 

still growth factor releases, whereas PRP had 

completely dissolved after 10 days.10 The growth 

factor in PRP is secreted in the first hour as much 

as 95%.8 

Preparation of i-PRF, which requires a low 

centrifugation speed and a short time (700 rpm; 3 

minutes), will make i-PRF have lots of leukocytes, 

platelets, and growth factors such as VEGF, TGF-

β1, and PDGF. These growth factors are potent 

stimulators in gingival fibroblast cell proliferation.11 

The increase in absorbance value of gingival 

fibroblast cell proliferation was also seen in the PRP 

group. A five times higher platelet concentration in 

the PRP will increase the concentration of growth 

factor.9 The proliferation phase begins on the day-1 

after the occurrence of injury and the increase in 

new cell proliferation is marked on the day-3.4 The 

success of cell proliferation depends on the 

availability of the correct growth factors.2  

The highest mean of absorbance value of 

gingival fibroblast cell proliferation can be found in 

the i-PRF group. Injectable platelet-rich fibrin 

contains lots of leukocytes, platelets, and growth 

factors to promote soft tissue regeneration.18 

Platelets can produce VEGF, PDGF, and fibrinogen 

hence may affect the host immune response. 

Platelets can also secrete fibrin, fibronectin, and 

vitronectin, that is acts as a matrix for connective 

tissue and cell migration adhesion molecules.19 

Fibrinogen, vitronectin, and fibronectin have a 

heparin-binding domain that functions to bind tightly 

to growth factor components.11 

The main factors for periodontal tissue 

regeneration consist of: progenitor cells, scaffold, 

and growth factors.2 Figure 3 showed injectable 

platelet-rich fibrin forms a fibrin gel which functions 

as a three-dimensional matrix and scaffold 

biological material for a cluster of cells attached to 

the regenerated tissue area. The scaffold serves as 

a 'frame' for stable and effective cell proliferation. In 

addition, fibrin is a growth factor carrier in a 

controlled release system.20 

 

Figure 3. Proliferation mechanism factors of i-PRF 

 

Figure 4. Proliferation mechanism factors of PRP 

 

The lowest mean of absorbance value of 

gingival fibroblast cell proliferation was found in the 

PRP group. The release of the growth factor in PRP 

has been secreted a lot earlier, so it required a 

faster work time. Growth factor release begins 

within 10 minutes of PRP preparation, and nearly 

95% is secreted within the first hour.8 Figure 4 

showed unstable fibrin matrix of PRP leads to low 

growth factor retention.11 Preparation of PRP also 

uses the anticoagulant EDTA. The use of 

anticoagulants can suppress the tissue 

regeneration process.10  

 The cell control group experienced an 

increase in the absorbance value of gingival 
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fibroblast cell proliferation with a significant 

difference from day-1, 3, and 5. This is due to the 

ability of fibroblast cells to proliferate only according 

to the physiological processes that occur. The 

content of platelets, leukocytes, and growth factors 

needs to be enriched to increase the tissue 

regeneration and wound healing potential.13 

Therefore, the use of i-PRF is important to increase 

the gingival fibroblasts proliferation and further 

study on the fractionation of i-PRF: yellow i-PRF, 

red i-PRF, and their combination is needed. 

 

CONCLUSION 

Injectable platelet-rich fibrin and platelet-rich 

plasma increase the gingival fibroblasts 

proliferation. Injectable platelet-rich fibrin increases 

the gingival fibroblasts proliferation higher than 

platelet-rich plasma. 
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