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ABSTRACT
The study assesses the cells in platelet-rich fibrin using advanced platelet-rich fibrin and standard platelet-rich fibrin protocol
between two age groups. Platelet-rich fibrin (PRF) is a fibrin matrix in which various cells are trapped including platelets and
growth factors. It was first developed by Choukron et al. in France in the year 2001, It is a second-generation platelet concentrate
developed for use specifically in oral and maxillofacial surgery. It is known to have various regenerative and healing properties
including tissue regeneration, revascularization, osteogenic properties, etc. making it ideal for wound healing. PRF can be
classified into two types based on the centrifugation protocol as standard–platelet-rich fibrin (S-PRF) and advanced platelet-rich
fibrin (A-PRF). This study required volunteers from two different age groups: younger age group between 18–25 years and older
age group which was more than 50 years. Histological analysis reveals the following: Monocyte quantity is similar in both S-PRF
and A-PRF. Neutrophils are comparatively higher in the above 50 age group. Lymphocytes (S-PRF) more in older than younger age
groups. Cells more distributed in A-PRF and concentrated in S-PRF. Loose fibrin in S-PRF and dense fibrin in A-PRF. Although it was
found that the older age group could prove to have better properties in PRF, the results are inconclusive due to the limited sample
size. Further research is required to enable optimal scaffold formation to be tailored for specific clinical applications.
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INTRODUCTION

Wound healing is an important part of medical
and dental treatment. Periodontal treatment
and various other dental procedures for that
matter rely ultimately on tissues healing for its
success. Procedures with tissue damage range
from scaling and root planning all the way to
complex procedures such as flap surgery, and
tooth extraction [1], which involves justified
tissue damage in order to remove the disease
stimulant. Healing following such damage is
crucial to the overall prognosis of the treatment.
Over the years surgical wounds have been
treated with various medicaments and dressings

to aid in its healing [2]. The main objective in
wound healing is to re-establish the epithelial
covering [3], this is done readily by the body
the moment there is a break in its continuity,
although in cases of extensive wounds the body
will require additional outside help.

The earliest way of dealing with extensive
nonhealing wounds was by amputation [4,5]
which is a very radical treatment option and
therefore not preferred or readily accepted by
patients, with the advent of grafts and wound
disinfection methods, the former was used only
as a last resort. Grafts for large wounds however
were difficult to procure, cross-reaction and
graft rejection was also a major concern when
it came to using non-autografts. The need for
better techniques in wound healing led to the
advent of research in the field of regenerative
healing.
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In the year 2001, Curie et al. reviewed the role of
fibrin glue in tissue-engineered skin grafts, over
the years its effectiveness had been proven, a few
years later fibrin sheets came into the market
and produced promising results [6]. The role
of fibrin in wound healing has been extensively
studied and researched over the years [7], It
is now used widely in regenerative healing.
Another important component of wound healing
is the platelets the use of platelets to treat
wounds has been used since 1985 [8], its use is
attributed to its various components including
growth factors. Over the years various efforts
have been made to combine fibrin and platelets
for ultimate wound healing. The first generation
platelet concentrate, namely the PRP (plateletrich plasma) combines the properties of fibrin
and platelets [9], it proved successful in healing
wounds, however, the preparation of PRP
involves the addition of bovine thrombin and
hence may induce allergic reactions or denial
from patients having religious concerns. To
overcome these drawbacks a second-generation
platelet concentrate was developed in 2001,
the platelet-rich fibrin. With further research
and need to find a superior platelet product, a
recent third-generation platelet concentrate
was developed which is platelet-rich in growth
factors (PRGF) [10], having added growth factor
associated effects, however, the preparation does
involve the addition of other components, and
therefore PRF is preferred over PRGF in terms
of patient compliance and ease of preparation. In
this study, we will be focusing solely on PRF and
comparing its properties between ages.
Platelet-rich fibrin (PRF) is a fibrin matrix in
which various cells are trapped including platelets
and growth factors. It was first developed by
Choukron et al. [11] in France. It is a secondgeneration platelet concentrate developed
for use specifically in oral and maxillofacial
surgery limiting its use to the dental field [12].
It is known to have various regenerative and
healing properties including tissue regeneration,
revascularisation, osteogenic properties, etc.
making it ideal for wound healing [13]. Since PRF
is sourced directly from the patient itself with no
need for additional chemical manipulation, it is
a purely autologous material making it highly
biocompatible [14]. PRF can be classified into
two types based on the centrifugation protocol
as standard–platelet-rich fibrin (S-PRF) and
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advanced platelet-rich fibrin (A-PRF). S-PRF is
made by centrifugation of blood at a speed of
2700 rpm for 12 minutes and A-PRF is made at a
centrifugation speed of 1500 for 14 minutes, the
differences in the speed and time of centrifugation
cause varying cellular distribution and diffusion
pattern and hence varying regenerative results
[12].

Platelet concentrates can be used for sinus lifts,
socket preservation, intra-bony defects, jaw
reconstruction, gingival grafts, etc [9]. Its vast
application drives the need for further research
in terms of age, gender, race, etc in search of a
superior product. Understanding its cellular
components can help create PRF specific for
patients’ needs.

Previously we have worked on plenty of topics
in periodontology [15-27]. Now we are planning
to analyze the differences in A-PRF and S-PRF
between the younger and older age groups to
bring light upon which age group has superior
tissue regeneration properties.
MATERIALS AND METHODS

This study required volunteers from two
different age groups: younger age group between
18–25 years and older age group which was
more than 50 years. The study was approved
by the institutional ethical committee. Each
volunteer was informed of the study and written
informed consent was taken. 20 ml of blood was
taken from each volunteer, 10 ml of which was
centrifuged according to the Choukron protocol
to give S-PRF (2700 rpm for 12 minutes), and the
other 10 ml according to the Ghanaati protocol
to give A-PRF (1500 rpm for 14 minutes). The
volunteers were selected based on the inclusion
and exclusion criteria.
The inclusion criteria: Systemically healthy,
Periodontally healthy Patients.

The exclusion criteria: Not within the selected
age groups, Subjects with systemic diseases,
Periodontal diseases.
A centrifuge machine was used with setting to
adjust time and speed. Glass tubes were used for
the collection of blood and centrifugation (helps
facilitate clot formation). The PRF specimen was
collected and stored in a 10% formalin solution
for 24 hrs followed by sectioning and fixation.
Hematoxylin and eosin stains were used to stain
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the slides and visualized under light microscopy.
Histological cell-based evaluation was done. The
date was tabulated and analyzed.
RESULTS AND DISCUSSION

Cellular histological analysis was done based
on three cell types which were lymphocytes,
monocytes, and neutrophils. The following
findings were noted. Monocyte quantity is
similar in both S-PRF and A-PRF. Neutrophils
are comparatively higher in the above 50 age
group. Lymphocytes (S-PRF) more in older than
younger age groups. Cells more distributed in
A-PRF and concentrated in S-PRF. Loose fibrin
in S-PRF and dense fibrin in A-PRF the following
Tables 1 and 2 shows the cellular distribution
between old and young age groups. Figures 1
and 2 show dense cellularity in the older age
groups and reduced cellularity in the younger
age groups, respectively.
It is a well-known fact that neutrophils help in the
conversion of monocytes to macrophages which
ultimately help in the regenerative properties.
Hence higher the neutrophils better the
regenerative properties. In this study it is found
that the older age group have higher neutrophil
count than the younger age group in both A-PRF
Table 1: Histological data for the age group above 50 years.
Neutrophils

Lymphocytes

Monocytes

A-PRF

S-PRF

A-PRF

S-PRF

A-PRF

Moderate

Moderate

Moderate

Severe

Mild

S-PRF
Mild

Moderate

Moderate

Moderate

Severe

Mild

Mild

Mild

Moderate

Moderate

Moderate

Mild

Mild

Table 2: Histological data for the age group between 18–25 years.
Neutrophils

Lymphocytes

Monocytes

A-PRF

S-PRF

A-PRF

S-PRF

A-PRF

S-PRF

1

Mild

Mild

Moderate

Mild

Mild

Mild

2

Mild

Mild

Moderate

Mild

Mild

Mild

3

Mild

Moderate

Mild

Moderate

Mild

Mild

Figure 2: Photomicrograph showing decreased cellularity among
younger age group (10x).

and S-PRF, hence though not conclusive due to
limited sample size it removed the preconceived
notion of younger the better and hence
motivates the use of PRF from older age groups
and patients in general. One study comparing
the PRF membrane between ages showed that
the membrane is larger in older patients [14]
when compared to the younger age, reinforcing
the previous statement. The other differences
such as loose or dense fibrin and concentrated
or diffuse cells can be used according to the
presentation of the problem to be solved for
example a denser fibrin tissue to cover extensive
wounds which are used aggressively like the
vestibules or gingiva as compared to less used
and relatively stationary tissues of the palate.
Hence PRF can be specifically tailored to meet
the various needs.
Previous studies were done on PRF and its age
comparison shows similar results [28]. However,
the fibrin density was found to be dissimilar.
While this study shows loose fibrin network in
S-PRF and dense fibrin structure in A-PRF, the
study conducted by Ghanaati et al. [29] shows
otherwise. However, the limited sample size of
this study does pose a limitation to the above
statement.
CONCLUSION

Figure 1: Photomicrograph showing dense cellularity in the older age
group (10x).

This study was taken up as an exploratory study.
The results are inconclusive due to limited
sample size and therefore further research
with increased sample size and histochemical
analysis is required, regardless it was found
that older age groups could prove to have better
properties in PRF when compared to a younger
age. This encourages the use of PRF from older
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age groups removing the skeptics that surround
it. This concept enables the optimal scaffold or
composites to be tailored for specific clinical
applications.
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