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Over recent years, scientific progress in the field of regenerative medicine has been – and continues to be –
exceptional. The advances in tissue and organ repair and regeneration have brought us closer to our dream
of made-to-measure autografts or the possibility of faster and controlled in vivo wound repair and tissue
regeneration. This advance in our knowledge, slow but sure, has given birth to new therapeutic options in
contexts that have so far not been evaluated all that thoroughly, or at least not with the degree of scientific
rigor that society demands.

Introduction 

The development of PRGF®-ENDORET®

technology (plasma rich in growth factors)
is a clear example of the effort that is put
into promoting regenerative medicine on
the principle or conceptual idea of seeking
out “biological solutions to different medi-
cal problems.” This new paradigm gives
rise to the application of PRGF®-ENDORET®

’s various formulations to an ever-growing
number of diseases and disorders – always
in a manner that is safe and effective for the
patient. We should emphasize of course, as
we have done on other occasions, that the
effects of PRGF®-ENDORET® ’s endogenous
growth factors and proteins on the patient’s
tissues are entirely positive, especially as
regards tissue healing and regeneration(1).
Indeed, it is worth highlighting the outstan-
ding results that have been achieved in soft
tissue regeneration both in oral and maxi-
llofacial surgery, traumatology and sports
medicine, as well as in the treatment of
chronic ulcerous lesions(2).

In light of these and other recent results
obtained with skin fibroblasts we have been
led to conclude that the pool of biologically
active factors and proteins could be emplo-
yed as a technology for endogenous rege-
neration that could be applied in cosmetic
surgery – and more specifically in facial
plastic surgery – but also, of course, as the
best way to conclude our clinical cases whe-
re, once actual restoration is complete, we
are able to cover the patient’s nasolabial
sulcus, whose appearance has suffered as a
result of missing teeth.

Rejuvenation as a Social Demand 

For years we have been taking care of our
personal hygiene and how we dress, lea-
ving our looks to reflect the passing of the
years. Today, taking care of facial wrinkles
that signal aging is as necessary as looking
after the external appearance of other parts
of our body. Indeed we could say that we
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Fig. 2: The PRGF®-ENDORET® kit includes everything needed to prepa-
re PRGF®-ENDORET® formulations in accordance with regulatory agency
requirements.

Fig. 1: New scientific advances have given us access to a range of tre-
atments that can be used to prevent or correct the ravages of time.

live in a society in which our facial looks are
as important as our general appearance. It
is possible that this way of thinking and
acting is inherent in the actual evolution of
medicine. Since time immemorial the pur-
pose of medicine has been to treat disease.
Fortunately, having found a cure for many
diseases, we have now turned our attention
to preventing them, and if there is one area
of medicine where real advances have been
made it is in finding treatments to slow
down the aging process.

New scientific advances have given us
access to a range of treatments that can be
used to prevent or correct the ravages of
time. In studying the causes of skin aging
we have identified a set of factors that are
connected with progressive metabolic dete-
rioration and point to the fact that aging is
probably genetically determined. This is
what we call the “biological clock.” There
is also a series of external factors that
explain why individuals of similar age exhi-
bit very different degrees of aging, such as
exposure to sun or other sources of radia-
tion, environmental pollution, hormonal sta-
tus, nutrition, alcohol consumption and
smoking, stress, and so on.

The growing interest in keeping the skin –
and the body generally – looking healthy
has seen the arrival of a large number of
beauty products and beauty protocols who-
se scientific rigor is in many cases inade-
quate and in others nonexistent. In this arti-

cle we describe the results of recent scienti-
fic research demonstrating the capacity of
PRGF®-ENDORET® technology as an endo-
genous regenerative and stimulant skin tre-
atment.

Research with Autologous Factors 

PRGF®-ENDORET® technology involves
preparing, formulating, and applying a pla-
telet-rich autologous preparation characte-
rized among other things by its biocompati-
bility and ease of procurement(3). Platelets
constitute a physiological reservoir of
growth factors involved in the processes of
wound healing and tissue regeneration(4).
Detailed study of the intrinsic properties of
these cells (Figure 1), together with a proto-
col optimized for its concentration, activa-
tion, and release kinetics, has led to the
development of a technology of enormous
versatility and therapeutic potential(5)

(Figure 2).

In order to assess the potential of growth
factors, proteins, and exosomes expressed
by platelets as an instrument of skin rege-
neration, researchers proceeded to determi-
ne the role of biological mediators like
fibroblasts obtained from various anatomi-
cal sites, for it is known that fibroblasts can
have a positive influence on tissue repair
and regeneration mechanisms.

We were particularly keen to confirm these
effects in skin fibroblasts, so that in addition
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to confirming the mitogenic and angiogenic
effect of PRGF®-ENDORET® we also wanted
to look at the paracrine capacity of our bio-
logical preparation in the hope of clarifying
whether the autologous factors were capa-
ble of overexpressing new mediators with
therapeutic activity on the part of treated
fibroblasts(6).

Figure 3 shows photomicrographs of two-
dimensionally cultured skin fibroblasts tre-
ated with the biological factors from PRGF®-
ENDORET®. Immunochemical markers
revealed that the cells retained their cell
phenotype at all times. 

At the same time we studied cell prolifera-
tion using various doses of growth factors.
For this purpose autologous preparations
with different platelet concentrations were
prepared, specifically a platelet-poor prepa-
ration, conventional PRGF®-ENDORET®

with a platelet concentration twice the
physiological, and an enriched preparation
with a 4-times higher concentration. The
results confirmed that increasing the plate-
let concentration – and therefore the con-
centration of growth factors – significantly
increased cell proliferation (Figure 4).

Fig. 3a: Optical microscope image of fibroblasts from the skin.

Fig. 3c: Similarly, the cells were positive for the fibroblast-specific mar-
ker CD90.

Fig. 4: The increase in the platelet concentration, and with it the dose of
biological factors, provoked an increase in fibroblast proliferative capa-
city.

Fig. 3b: The fibroblasts were positive for the prolyl-4-hydrolase marker,
specific to this type of cells.
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These initial results could lead us mista-
kenly to conclude that the greater the quan-
tity of platelets, the greater the mitogenic
effect and, therefore, the greater the rege-
nerative capacity. It was while we were
studying the paracrine capacity of our pre-
paration that we realized the importance of
having just the right balance of biological
factors. 

As Figure 5 shows, paracrine activity refers
to the capacity of a family of biological
mediators to stimulate a target cell to ove-
rexpress new biologically active mediators.
In our particular case we can verify that
skin fibroblasts were overexpressing two
constituents of special importance, namely
hyaluronic acid and hepatocyte growth fac-
tor (HGF). The former is involved in giving
skin its necessary moisture, while the latter
is a potent antifibrotic agent. 

The results obtained made it clear that
maximum paracrine activity was obtained
with conventional PRGF®-ENDORET® and
that both a lower and a higher concentra-
tion of platelets – or indeed of growth fac-
tors – significantly reduced the capacity of
fibroblasts to secrete hyaluronic acid and
HGF (Figure 6). 

This endorsement by the scientific commu-
nity – once shown that the factors expressed
by PRGF®-ENDORET® were biosafe and
exerted a sufficiently palpable mitogenic,
angiogenic, and paracrine action as to have
a positive effect on skin – soon led to its
being transferred to the field of clinical
medicine.

Clinical Translation to Skin Rejuvenation
and Regeneration. 

The first point to be aware of is that any
procedure for obtaining plasma must be
carried out using special equipment appro-
ved in accordance with Council Directive
93/42/EEC. PRGF®-ENDORET® Technology
conforms to this legislation, thus making it
the only safe and effective procedure to be
applied in “skin regeneration.” It is moreo-
ver certified by TÜV, the European regula-
tory agency (CE Certification).

Fig. 5: The action
of growth factors

from 
PRGF®-ENDORET®

on fibroblasts indu-
ced not only cell 

proliferation but also
paracrine synthesis

of two immensely
important factors,

hyaluronic acid and
hepatocyte growth

factor.

Fig. 6: As may be seen from the chart, an excess of platelets and there-
fore of growth factors can be counterproductive and lead to a decrease in
paracrine synthesis of hepatocyte growth factor.
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Another important characteristic relating to
the preparation of PRGF®-ENDORET® is the
requirement for the volumes of blood taken
from the patient to be small (18-36 cm3). 

By the same token, sodium citrate is used as
anticoagulant to avoid harming or altering
the properties of the platelets, which are
activated with a standard dose of calcium
chloride. Hence, use is avoided at all times
of agents that are immunogenic to the
patient, such as bovine thrombin. 

The administration of the preparation is
another point of interest, for a safe and
painless route – like the intradermal route –
is used to deposit a controlled volume
of activated platelets into the patients
intradermal space (Figure 7). PRGF®-
ENDORET® activation will have the effect
of inducing two biological effects of rele-
vance:

1) Platelet degranulation will clear the way
for their exocytosis and thus to the secre-
tion of their content into biologically acti-
ve growth factors and proteins.

2) In a second phase the PRGF®-ENDO-
RET® will form a clot or scaffold which
will then retract into a fibrin mesh enri-
ched with biological mediators; this mesh
will keep its volume in the area where it
is applied.

This procedure is summarized in the illus-
trative diagram that follows (Figure 8).

Fig. 7: Intradermal administration of PRGF®-ENDORET® to a patient.

Fig. 8a: Intradermal administration of active liquid PRGF®-ENDORET®

preparation.

Fig. 8b: All the cell signals and biologically active proteins together stimu-
late skin regeneration and hyaluronic acid synthesis.

Fig. 8c: The formation of a three-dimensional fibrin clot will add volume
to the tissue.
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Fig. 9: Infiltration. 56-year-old patient with some very pronounced
expression lines.

Fig. 10: They were infiltrated twice, not just periorally but also in the rest
of the face.

Fig. 11: With atrophic jawbones and in women with very fine skin,
expression lines may be accentuated.

Fig. 12: Infiltration of PRGF®-ENDORET® will improve the appearance of
these lines. The volume to be infiltrated will be greater than with conven-
tional techniques using hyaluronic acid.

In the circumstances we were persuaded to
develop a clinical study with a view to
assessing the efficacy and safety of the
PRGF®-ENDORET® technique in the rege-
neration of aging skin. A clinical study was
designed comparing a facial intradermal
injection of PRGF®-ENDORET® with an
intradermal injection of high-molecular-
weight hyaluronic acid, and this revealed
that both treatments were efficacious and
safe in the treatment of facial aging.

The results reflect the fact that while the
moisture level of the corneal layer increa-
sed in both groups, this beneficial effect

was more long-lasting in the group treated
with PRGF®-ENDORET®. 

No less importantly, the degree of satisfac-
tion in both treatment groups was high, but
the satisfaction indicated by the patients
treated with PRGF®-ENDORET® was signi-
ficantly higher than that of the control
group.

The images below (Figures 9-14) show a
group of clinical cases in which we tested
the beneficial effects of the intradermal
administration of PRGF®-ENDORET®.



Conclusions 

Over recent years we have been able to
verify how the efficacy and safety of PRGF®-
ENDORET® when used to stimulate tissue
repair and regeneration not only helps bone
tissue but also finds application with ano-
ther important group of tissues, which
undoubtedly opens the door to innumerable
other therapeutic options. Laboratory tests

and clinical studies have shown that
PRGF®-ENDORET® technology can exert a
positive effect on soft tissue and, more spe-
cifically, the skin, which opens up new pos-
sibilities in dermatology, ophthalmology,
cardiology, gynecology, and in surgery
generally… �
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Fig. 13: We infiltrate at two points, introducing the needle along the
length of the line. In the case of a line as deep as the one in the image,
we would infiltrate 1 cm3 of PRGF®-ENDORET®.

Fig. 14: We can also use the same technique to disguise lines on the lip.
In a case like this we would infiltrate 0.1 cm3.
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