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ABSTRACT

This study aimed to collect and evaluate fibrin membrane by centrifugation method. 3 mL
of whole blood were collected into 10 mL glass tubes without anticoagulant and immediately
centrifuged at 1500 rpm (group A), 3000 rpm (group B), and 4000 rpm (group C) for 10 min.
The results showed that the ratio of fibrin membrane clot from group A less than group B and
group C. The histological analysis with H-E staining demonstrated that fibrin membrane in the
group B exposed homogeneous structure than the other groups. The results of analysis by
scanning electron microscopy (SEM) revealed that fibrin membrane in the group B exposed
homogeneous distribution of fibrin fibers than the other groups. The average diameter of fibrin
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fibers of group A, group B, and group C were 0.143 £ 0.007 um, 0.203 + 0.007 pm, and 0.080 +
0.005 pm, respectively.
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INTRODUCTION

In hematology and blood transfusion, platelet level plays an important role in the treatment
and prevention of bleeding in cases of tissue defects [9,10,11].Fibrin membrane formation
involves thrombin-mediated proteolysis and removal of the N tail of fibrinopeptide from the Aa
and BP chains. Another fibrin monomer allows staggered attachment with a single fibrin
monomer into protofibrils. The combining subsequent protofibrils into fibers creating a fiber
network for blood clot stability [2]. Furthermore, fibrin is able to bind more proteins and growth
factors in healthy tissue or be released into the wound to heal wounds, including fibronectinand
vitronectin, FGF, VEGF, insulin-like growth factors.This protein complexesassociate to the
fibrin membranesand promote healing wounds through intermediate receptor interactions [11]. In
the first blood drawing, the anticoagulant (such as EDTA, calcium chloride or thrombin) is not
necessary to apply for the PRF membrane collection to stimulate polymer polymerization
reaction [13]. The PRF membranes exposed a higher concentration of cytokines in their
structures than basal levels, which can stimulate autologous recovery [4], cartilage repair [3],

regeneration after oral surgery and maxilla [5], and wound healing [7].

With the potential for application in treatment, there have been many studies focusing on
the methods of obtaining and proving the PRF membrane which has the potential to become a
biological material. The PRF membrane was applied for performing autologous grafting on
cartilage pieces of the injured knee [13]. The PRF membrane structure contains autologous
platelets without external supplementation which store and release cytokines in a controlled
manner [7]. There was three platelet cytokine (platelet-derived growth factor-BB, transforming
growth factor-beta 1. TGF-bl,and insulin-like growth factor 1) have been studied [6]. These
cytokines quantification were investigated in local PRF in rabbits [8]. In this study, we aimed to

collect and evaluate some biological properties of platelet-rich fibrin.
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MATERIAL AND METHODS
The PRF membrane collection

3 mL of whole blood from patients were drawn into 10 mL glass tubes without
anticoagulant and immediately centrifuged at 1500 rpm (group A), 3000 rpm (group B), and
4000 rpm (group C) for 10 min. The PRF clotformation was observed in the middle of each
tube.Each the PRF clot was collected from the tube by separating from the redblood cell base.

The clots were gently pressed to obtain the fibrin membrane.
Scanning electron microscope (SEM) analysis

SEM was applied to examine the surface microstructure of membrane. The PRF membrane
was dehydrated by passing the specimens through a graded series of ethanol-water mixtures, and
then dried by the critical-point method. After drying the sample was sputter-coated with gold,
and examined under the SEM. ImageJ software (National Institutes of Health, Bethesda, MD)

was applied to estimatesurface microstructure of membrane and the diameter of fibrin fibers

Hematoxylin-Eosin (H-E) staining

The PRF membrane dehydration was carried out with 10% fomaldehyde before fixing in
paraffin. The Rotary 3006 EM Prm cutting device is used to cut samples into 3-5 mm sections
for histological analyses. Hematoxylin-Eosin (H-E) staining process will be carried out as
follows: the glass slides with samples were incubated with xylene in tank for 5 minutes to
remove paraffin, then samples were incubated in 100° Ethanol, 95° Ethanol, 80° Ethanol, and
70° Ethanol [15]. The slide samples were washed with distilled water. The samples were

observed under microscope.
Statistical analysis

The data were analyzed for statistical significance by one-way ANOVA where P < 0.05
was considered statistically significant.
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RESULTS AND DISCUSSION
The PRF membrane collection

After centrifugation, the blood samples were divided into two separate layers: the upper layer is
yellow with platelet-rich fibrin, the lower layer is dark red blood. As seen in the Figure 1, the

ratio of PRF clot from group B and group C was higher than group A. The was no statistically

significant diffrence in the ratio of PRF clot between group B and group C. The ratio of PRF clot
of group C was 1.16-fold higher than group A.
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Figure 1.The PRF collection. A, B, C: group A, group B, group C. a, b, c: statistically
significant diffrence (P<0.05).

Hematoxylin-Eosin (H-E) staining

The histological structure of PRF membranes was estimated by Hematoxylin-Eosin
staining. The PRF membranes from group A showed the heterogeneous structure, as indicated by
the loose linkage between fibrin subunits in the membrane (Figure 2A1, 2A2, 2A3).The PRF
membranes from group C exposed the more homogeneous structure than Group A. However,
theerythrocytes and small cavities were observed in the PRF membranes from group C (Figure

2C1, 2C2, 2C3). No red blood cells are found on the outside and inside of the PRC membrane
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from group B (Figure 2B1, 2B2, 2B3). The fibrin membrane obtained from group B showedmore

homogeneous structure than group A and group C.

Figure 2.Hematoxylin-Eosin (H-E) staining of PRF membranes. Al, A2, A3: the PRF
membranes from group A in the magnification of 100X, 200X, 400X; B1, B2, B3: the PRF
membranes from group B in the magnification of 100X, 200X, 400X; C1, C2, C3: the PRF
membranes from group C in the magnification of 100X, 200X, 400X.

The PRF membrane analysis by SEM

The observing the fibrin membrane under the scanning electron microscope (SEM)
demonstrated that the surface structure is different between the experimental groups (Figure 3).
The PRF membrane from group C showed the uneven and rough surface structure, many

positions exposed theholes, the number of blood cells from group C is less than group A.In group

© Associated Asia Research Foundation (AARF)

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

Page | 12



B, the PRF membrane structure showed the homogeneous surface. Thenumber of fibrin fibers of
PRF membrane from group B is higher than the other two groups.

Thediameter measurement of fibrin fiber in group A, group B and group C wasconducted
by software Image J (Figure 4). The average diameter of fibrin fibers in group A, group B and
group C is 0.143 £ 0.007 pm, 0.203 + 0.007 pum, 0.080 £ 0.005 um, respectively. Our results
were consistent to study from Bai and colleagues who reported that the diameter of fibrin fibers
is about of 0.079- 0.179 pm [1].

Figure 3.Scanning electron microscopic image at high magnification (10000X). A,B,C: the PRF

membranes from group A, group B, group C.
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Figure4.The changes of fibrin fiber diameter in the PRF membrane.a, b, c: statistically
significant difference (P<0.05).

In recent studies, Takayama and colleagues have reported that platelet-rich fibrin
membranes were not only used in the clinical tooth loss, but also showed a significant effect of
reducing pain and swelling [12]. Many methods for isolating platelet-rich fibrin membranes such
as chemical precipitation, chromatography, ultra filtration and other methods [11]. But in this
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study, we applied the centrifugation method to collect the PRF membrane by directly inducing
polymerization of fibrin fibers to form the fibrin network. In our study, the ratio of fibrin clot per

total volume of the tube is about 50% higher than other studies [14].

CONCLUSION
The present study showed that centrifuge method could be efficiently applied to collect the PRF
membrane which could be considered as the potential biomaterial for healing treatment in

regenerative surgical procedures.
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