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Abstract

Tissue healing is a complex, dynamic process, characterized by the replacement of devitalized and absent cell and tissue structures. This
can be obtained by different methods, these being found in the “reconstructive scale”, which although it is very rich does not offer a universally
valid solution for closing skin wounds. In plastic surgery, platelet-rich plasma (PRP) has proven effective in the treatment of skin graft donor
areas, burn wounds, skin grafts, tendons, or varicose ulcers. Also, hyaluronic acid (HA) has found its utility in different areas of medicine, other
than the esthetics field, with satisfactory results after its use in various lesions. The aim of our study was to find a method of healing wounds
with skin defect that shortens the time of complete epithelialization compared to native healing, which is accessible to any patient both by its
simplicity and by the lowest possible costs. So, we decided to test a preparation consisting of PRP and granular HA in this type of wounds
on a group of 30 Wistar rats. Corroborating the macroscopic data with the microscopic ones, an important similarity can be observed between
the healing of the adjuvant-treated lesion at 14 days postoperatively and the healing of the lesion left to natural healing at 21 days, thus
shortening the healing period by seven days.
Keywords: healing, PRP, hyaluronic acid, skin defect, granular tissue.

 Introduction
The skin is the largest organ of both humans and animals,
and it is an indispensable structure for the body’s homeostasis.
The skin functions as a barrier to protect the human body
from harmful agents of the external environment, such as
microorganisms (bacteria, viruses, fungi), radiation, and
chemical and physical agents [1, 2]. Furthermore, the skin
serves essential roles for the body, such as maintaining the
body’s fluids and temperature in balance, synthesizing
vitamin D, transmitting, and detecting environmental changes,
regulating the immune response, and so on [3, 4]. The
integrity of its structure is an essential condition for the
performance of the body’s physiological functions. Being
an organ with a very large surface area and directly exposed
to the external environment, the skin is susceptible to burns,
various wounds, infections, inflammations, accidents, and
skin damage caused by the action of physical or chemical
factors, or following surgical interventions, neoplastic
injuries, etc. [2, 5, 6].
Skin disease diagnosis and treatment have advanced
significantly over the past few decades due to the
contributions of doctors and researchers. So, the development
and use of a wide range of medications and dressings, skin
grafts, and certain biological agents have greatly expanded
the ways that acute and chronic skin lesions can be treated
[7–10].
In the past two decades, platelet-rich plasma (PRP) has

been utilized experimentally and therapeutically to treat
a variety of skin conditions. PRP appears to supply large
amounts of growth factors and cytokines, which promote
angiogenesis and connective cell proliferation [11–13].
Aim
In the present study, we aimed to evaluate the effects of
PRP combined with hyaluronic acid (HA) in the healing of
skin lesions using experimental optical microscopy studies.
 Materials and Methods
The experiment aims to find a method to facilitate the
healing of wounds with a skin defect and to develop a
protocol as reliable and safe as possible for the patient.
The experiment was carried out in the Animal Facility
of the University of Medicine and Pharmacy of Craiova,
Romania, with the consent of the Ethics Committee and
it complied with all the rules regarding the protection of
animals. The biological samples collected postoperatively
were processed in the Research Center for Microscopic
Morphology and Immunology of the University of Medicine
and Pharmacy of Craiova.
In this experiment, we used 30 Wistar rats, male and
female, aged between three and six months and weighing
between 350 and 450 g, which were randomly divided
into three groups of 10 subjects each. The batches were
slaughtered at predetermined time intervals to collect
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biological samples, thus batch 1 at seven days postoperatively,
batch 2 at 14 days postoperatively, and the third batch at
21 days postoperatively.
Anesthesia protocol
The anesthesia used in this experiment was general
anesthesia. Its induction was achieved by subcutaneous
injection of Ketamine and Xylazine, in a dose of 90 mg/
10 mg per kg, being performed by the staff of the Animal
Facility of the University of Medicine and Pharmacy of
Craiova. The installation of anesthesia was verified by a
pinch test at the level of the caudal limbs.
The surgical protocol
The first stage of the surgical protocol consisted in
collecting venous blood from the jugular vein. This was
done by positioning the rat in supine position, and after
performing the scrubbing with 10% Betadine antiseptic
solution, a linear incision of approximately 2 cm was made
on the midline of the ventral chest wall. The jugular vein
was identified on the left side, approximately 1 cm from the
midline. A 26G peripheral catheter was used to collect venous
blood, with the help of which 4 mL of venous blood were
extracted. The collected volume being replaced by 4 mL of
sterile saline. The collection of venous blood was carried
out in a syringe in which we previously added 0.4 mL of
3.8% Sodium Citrate. After removal of the peripheral
catheter, hemostasis was achieved by compression and
suturing of the wound at the level of the ventral chest wall.
The second stage of the surgical protocol was represented
by the execution of skin defects for the experiment. Thus,
after placing the rat in the ventral decubitus, the hair was
removed from the level of the posterior chest wall and the
preoperative drawing was made, which consisted of marking
two circular areas of 1 cm in diameter, with a distance of
2 cm between them. The skin was excised up to the level
of the fascia, after performing the scrubbing with 10%
Betadine solution.
Preparation of PRP enriched with HA
As a result of collection of venous blood, a quantity
of approximately 4.5 mL of product was obtained. It was
transferred to a 5 mL test tube and after a slight
homogenization achieved by circular movements, it was
centrifuged at 1500 rpm for 15 minutes. After centrifugation,
2 mL of PRP were extracted, which was activated using
Calcium Gluconate of 96 mg/mL, in a ratio of 1:10.
The PRP thus obtained was combined with granular
HA, with a molecular mass between 10 and 25 kDa. For
each mL of PRP, 25 mg of granular HA was added. This
was progressively incorporated into the PRP by circular
motions until a homogeneous, adherent gel-like mass was
obtained.
The product thus obtained was applied to the wound on
the right side of the rat in a thick layer so as to cover the
entire lesion, and the wound on the left side was allowed
to heal natively.
After applying the PRP enriched with granular HA over
the wounds, a hydrofilm dressing was applied.
The two-step surgical protocol was performed on two
subjects per batch, with blood drawn from one individual
providing enough PRP to treat five subjects per batch.

For the remaining eight individuals in the group, only the
second step of the surgical protocol was performed.
During the experiment, the macroscopic wounds were
observed at seven, 14 and 21 days, respectively.
At the end of each predetermined period, namely seven,
14 and 21 days postoperatively, the laboratory animals were
sacrificed, and samples were collected for microscopic
and immunohistochemical (IHC) examination. Excision
of the parts sent to the laboratory was performed up to the
level of the fascia.
Histopathology and image analysis
The harvested tissues were routinely fixed in 10%
neutral buffered formalin and embedded in paraffin blocks.
Sectioning of paraffin blocks was performed with a rotary
microtome (Thermo Fisher Scientific, Waltham, MA, USA)
and serial sections of 4 μm thickness each were obtained.
Sectioning was followed by deparaffinization and rehydration
by passing through successive xylene baths, decreasing
concentrations of ethanol solutions, till distilled water. After
this process, Hematoxylin staining, washing and rapid
differentiation in alcohol–hydrochloric acid and then Eosin
staining was performed. After staining, the slides were
dehydrated in increasing concentrations of ethanol solutions,
clarified in xylene, and mounted. Hematoxylin–Eosin (HE)stained slides were studied under a light microscope
(Nikon 55I), and random images were captured using a
40× objective.
Trichrome staining of slides was performed using
the Masson–Goldner trichrome method. Slides were
deparaffinized and washed in distilled water. Then six
drops each of Hematoxylin–Iron Weigert type A and B
were applied for 10 minutes. After draining the slides, 10
drops of stable Picric Acid solution were added without
washing for four minutes. A quick wash in distilled water
was performed, after which 10 drops of Ponceau/Acid
Fuchsin (Masson) were added for four minutes. After
washing in distilled water, 10 drops of Phosphomolybdic
Acid solution were added for 10 minutes. After removing
the reagent, 10 drops of Goldner’s light green solution were
added by draining without washing and allowed to act for
five minutes. Subsequently, the slides were washed in
distilled water and passed through successive ethanol baths
of increasing concentrations, resting for one minute in
the absolute ethanol bath, followed by clearing in xylene
and mounting the slides. The slides were studied in light
microscopy, and images were captured using a 40×
objective.
For immunohistochemistry, the slides were first
deparaffinized and rehydrated in graded alcohols, then
antigen retrieval was performed by microwaving in Citrate
pH 6 buffer. Inactivation of endogenous peroxidase was
achieved using 3% Hydrogen Peroxide for 30 minutes,
followed by immersion in skim milk for an additional
30 minutes to block nonspecific endogenous sites. Next,
the primary antibodies were added on the slides and incubated
at 4°C for 18 hours [alpha-smooth muscle actin (α-SMA),
mouse, 1:100, Dako (Dako, Glostrup, Denmark); cluster of
differentiation 68 (CD68), mouse, 1:50, Abcam (Abcam
PLC, Cambridge, UK)]. Next day, after washing, an antimouse peroxidase-labeled secondary antibody was added on
the slides for two hours (Vector Laboratories, Burlingame,
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CA, USA). The slides were treated with 3,3’-Diaminobenzidine (DAB) to visualize the signal, and the nuclei were
labeled using a Hematoxylin solution. The slides were
dehydrated through successive ethanol solutions, clarified
in xylene and coverslip with Canada balsam. Random images
were captured using a 10× objective, on the Nikon Eclipse
E200 microscope, and archived for further analysis. For
all histology and immunohistochemistry images to be
quantified, the areas of interest were selected by manually
defining a red, green, blue (RGB) color profile, based on
the automated thresholding tool in Image-Pro Plus AMS
image analysis package (Media Cybernetics, Bethesda,
USA), after which the same profile was kept constant for
all images in the same set, and areas and integrated optical
densities (IODs) were measured and collected in Excel
sheets. Data were averaged per animal and per animal
group (treatment and control, at seven, 14 and 21 days),
and then t-test was performed to evaluate the differences
between control-treated pairs. Statistical significance was
established at p<0.05. To process the data obtained from
the experiment, we used Microsoft Excel and GraphPad
Prism 9.
 Results
Histology and histopathology
Macroscopically, after the first seven days we did not
notice a major change between the control and test lesions,
both cases not showing re-epithelization of the wound.
On the 14th day, the macroscopic differences were visible
between the two wounds, so that at the level of the control,
the wound was healed in a proportion of 40–60%, and at the
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level of the test in a much higher proportion, of 80–90%.
On day 21, we noticed at the control level a macroscopic
appearance similar to the appearance of the test at 14th day,
while the test was completely healed, with the presence
of a good quality elastic scar, including hairs at the level
where the defect was created.
Microscopically, there was no epidermis in both lesions
at seven days, with either a thinner epidermis or still with
freely exposed dermis at 14 days, and with thicker epidermis
for both animal groups at 21 days after surgery (Figure 1,
A–D). Considerable differences existed at the level of the
newly formed epidermis, so at 14 days, at the level of the
control the epidermis had an average of 12 μm, and at the
level of the test an average thickness of 22 μm (p<0.001)
(Figure 1E). At 21 days after the lesion, the difference
was maintained, with an average thickness of 23 μm for
controls, and of 30 μm for the treated group (p<0.001)
(Figure 1E).
Granulation tissue evolved from early phases with
remnant tissue debris, inflammatory cells, thin-walled
capillaries and extravasated red blood cells interspersed
with a fine collagen network, gaining more collagen fibers,
and loosing inflammatory cells and capillaries, as the
wound healed in the 14th and 21st days after the lesion
(Figure 1F). At 21 days postoperatively, there was an
important increase in granulation tissue in both the control
and treated groups. At the level of the treated area, on day
21, there was a significant decrease in granulation tissue
in all individuals examined and a significant increase in
the epidermis, including the appearance of hair follicles
at this level.

Figure 1 – Morphology of the wound repair and re-epithelization process. Apparition of thin layer of epidermis on top of
the developing granulation tissue could be first detected at 14 days in both groups (A and B), with full mature epidermis
at 21 days (C and D), with a variable degree of adnexal regeneration. Thickness of the epidermis was higher in the treated
group compared to the untreated group (E), and granulation tissue matured up towards 14 days (F), exhibiting denser and
denser collagen fibers, less blood vessels and inflammatory infiltrate. Hematoxylin–Eosin (HE) staining: (A–D and F) 40×.

To highlight the collagen fibers density, we used the
Masson’s trichrome staining, which revealed a better
development and organization in the treated lesions in all
three groups examined, compared to the untreated lesions,
which healed naturally. Granulation tissue could be evaluated

again from this point of view, showing only a minimum of
signal at seven days, considering that young granulation
tissue is a young type of connective tissue rich in ground
substance and only with scant collagen fibers, and with
progressively thicker bundles of collagen towards 14 and
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21 days (Figure 2, A–F). Analysis of the collagen fibers
based on the RGB profile of the blue tint of the Masson’s
collagen technique revealed a progressive increase in staining
density (reported as IOD) from the seven days groups to
14- and 21-days groups (Figure 2G), with significantly
higher density staining for the treated group compared
to controls, at each of the three time points (p<0.001).
Interestingly, not only that the difference was maintained,
but it was even accentuated for the 21 days group compared
to 14 days group and respectively the seven days group.

This shows that while both the control and the treated
groups started with the same initial pathology, the reparation
process developed at different rates, with a more accentuated
metabolism in the treated group. We have next assessed
the signal area given by the Masson’s pigment and a
proportional evolution was observed (Figure 2H), paralleling
the IOD analysis. Highly significant differences were again
obtained for all pairs at each of the three time points, with
a difference amplitude increase for the 14 days group and,
respectively, for the 21 days group (p<0.001).

Figure 2 – Morphology of the wound repair and stromal density increase. A Masson’s trichrome staining best illustrates
stromal density variation at the three time points and with the two treatment options (A–F). Both intensity (IOD) and area
of the collagen staining revealed almost no fibers at seven days and then an abrupt increase towards the 14- and 21-days’
time points (G and H). Masson’s trichrome staining: (A–F) 40×. IOD: Integrated optical density.

In the group sacrificed at seven days, a better expression
of collagen was found in the treated areas, with 226% higher
values for the area and 265% higher for the IOD, compared
to the untreated areas. At 14 days postoperatively, a better
representation of collagen is preserved in the lesions where
PRP enriched with granular HA was applied compared to
untreated areas. The measurements revealed higher values
by 103% of the area at the level of the treated areas and by
93% of the IOD, compared to the untreated lesions. For
batch 3, sacrificed on day 21, a representation of collagen
was observed at the level of the treated area three times
higher compared to the values obtained for the areas that
healed naturally.
 Immunohistochemistry
We have next attempted to extend our morphological

evaluation by assessing the presence of the myofibroblasts
and monocytes/macrophages in the developing granulation
tissue at the three time points.
α-SMA is a protein found in smooth muscle and in the
microfilaments of their contractile apparatus and is used to
label smooth muscle cells and myofibroblasts. Myofibroblast
activity was demonstrated in both control and treated
lesions using anti-α-SMA antibody immunostaining, and
automated image measurements were performed on dermic
areas after manually removing blood vessels, to eliminate
smooth muscle cells in the blood vessels walls.
Our analysis revealed that SMA reactivity did not vary
much between 7–14 days, with a clear increase for the
21 days group (Figure 3, A–H). Area analysis revealed
significant differences between the treated and control groups
(p<0.05) for all three time points (Figure 3G). Intensity
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of the staining showed again a constant evolution for the
7- and 14-days control group, but this time with an initial
high peak of expression at seven days compared to 14 days
for the treated group, illustrating a different myofibroblast
dynamics even in the initial moments after wound infliction,
for the treated group (Figure 3H). Examination of the slides
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obtained from the pieces harvested seven days postoperatively
showed a more intense myofibroblast activity in the treated
areas, evidenced by measuring the area and the IOD of the
signal for myofibroblasts. Evaluation revealed 123% more
signal expression for treated lesions compared to untreated
areas, statistical significance at t-test being p<0.05.

Figure 3 – SMA expression at seven, 14 and 21 days after the lesion. Non-vessel associated SMA signal corresponds to
myofibroblast activity in the maturing granulation tissue (A–F). Intensity (IOD) and area of the staining revealed robust
expression beginning with the 7-day time point, with a plateau for 14 days, and with a drastic increase for the 21-day time
point (G and H). Enzymatic SMA immunodetection: (A–F) 40×. Error bars in (G) and (H) represent standard deviation
of the means. IHC: Immunohistochemical; IOD: Integrated optical density; SMA: Smooth muscle actin.

At 14 days postoperatively, the area and IOD of the
myofibroblast signal were 54% lower in the areas allowed
to heal natively, compared to the treated lesions, the statistical
significance in the t-test being p<0.05. At 21 days postoperatively, the differences between the two working groups
were no longer so great in terms of myofibroblast activity,
so that the values obtained for area and IOD in untreated
wounds were 37% lower compared to the values obtained
for wounds treated with PRP enriched with granular HA.
Also, close signal values for α-SMA were found between
control lesions at 21 days and treated lesions at 14 days,
such that the area and IOD values of the 21-day control
were 19% higher compared with the test at 14 days.
CD68 is a highly expressed protein within the lysosomal
system of macrophages. Anti-CD68 antibody immunostaining was used to highlight macrophage activity for all
three groups in the experiment (Figure 4, A–H).
In the biological samples collected seven days post-

operatively, an increased activity of macrophages was
found at the level of the test lesions. Area and IOD values
for macrophage signal in the control group were 48%
lower compared to the test group, with a t-test statistical
significance of p<0.05 (Figure 4G). The difference intensity
of the macrophage activity at the level of the treated lesions
was maintained at 14 days, so that at the level of the control
lesions the signal area represented 48%, and the IOD 45%
of the values obtained at the level of the treated areas, the
statistical significance in the t-test being p<0.05.
At 21 days postoperatively, macrophage signal from
areas treated with HA-enriched PRP is 60% more intense
compared to lesions left to heal naturally, for both area
and IOD, with statistical significance at t-test of p<0.05
(Figure 4H). As for SMA, IOD, however, was able to show
a clearer increase in both the absolute values, and in what
it regards the treated/untreated ratios, between seven and
14 days.
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Figure 4 – CD68 expression at seven, 14 and 21 days after the lesion. Monocytes/macrophages associated with CD68
expression corresponds to phagocytic/remodeling activity in the maturing granulation tissue (A–F). Intensity (IOD) and
area of the staining revealed robust expression beginning with the 7-day time point, with a stepwise increase from 14-day
to 21-day time point (G and H). Enzymatic CD68 immunodetection: (A–F) 40×. Error bars in (G) and (H) represent
standard deviation of the means. CD68: Cluster of differentiation 68; IHC: Immunohistochemical; IOD: Integrated
optical density.

 Discussions
The skin is the largest organ of the human body, with
a developed area between 1.5 and 2 m2 [14], but also the
first barrier against external factors, which is why it is
permanently exposed to various traumas of greater or lesser
intensity. Some of these traumas can have important
repercussions, such as wounds with major skin defects,
which cannot be closed by direct surgical suturing.
One of the most commonly used methods, but also the
handiest for the plastic surgeon is the use of skin grafts,
either in partial thickness or in full thickness [15], only
that this method, although cheap and easy to approach,
is not a 100% safe method when it comes to results and
complications. Thus, medical research has focused more
on various compounds that could successfully replace the
skin graft by replacing the skin prompt or by stimulating
a faster and better-quality healing.
Out of the desire to have results as fast, better, but also
cheaper, the medical world has sought healing methods
that are as reliable as possible and with satisfactory results
for both the patient and the doctor.
For the present study, we chose to limit ourselves
only to a macroscopic evaluation of the lesions and to a
quantitative evaluation of two elements at the microscopic

level: the thickness of the granulation tissue and the
thickness of the epidermis. Granulation tissue is a very
important element in the healing process of a defective
wound, both by filling the defect and by preparing a matrix
for cell migration and proliferation, but also by forming
a protective barrier against microbial agents [16]. Since
at the macroscopic examination of the subjects at seven
days we did not find major differences between the control
lesion and the treated one, we considered useful for the
present study the comparison of the lesions on days 14
and 21 postoperatively.
Starting with the 14th postoperative day, the macroscopic
differences were visible between the control lesion and
the treated one, so that the control lesion was closed
approximately 40–60%, while the defect treated with PRP
enriched with HA was cured in proportion of 80–90%. On
day 21, the macroscopic appearance of the control was
similar to that of the treated area at 14 days. At the level
of the lesion where adjuvant was applied, after 21 days
postoperatively, macroscopically, a complete cure was
observed, with the appearance of hairs included.
Microscopically, quantitatively, at 14 days postoperatively,
a much greater proliferation of granulation tissue was
observed in the treated area, 45% higher compared to the
untreated area. Also, in the area treated with PRP enriched
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with granular HA, a thickness of the epidermis by 77%
was observed compared to the lesions that followed their
natural course of healing.
On day 21 postoperatively, at the level of the control
area, we noticed an important development compared to
day 14 of both the granulation tissue and the epidermis, by
56%, respectively by 77% for the epidermis. The values
from day 21 obtained from the untreated lesion are similar
to the values from day 14 from the area where the adjuvant
was applied.
At the level of the treated area with PRP enriched with
granular HA, a significant decrease of the granulation tissue
was observed, by 70% compared to the untreated area at
the same time interval, but also a 30% increase of the
epidermis, which has a similar thickness with that of the
epidermis in healthy rats, 32 μm. We also noticed in the
epidermis a uniformity of its thickness and the appearance
of hair follicles.
Masson’s trichrome staining showed the formation of
better quality, better organized collagen in the lesions where
the adjuvant was applied in the three groups, but also in
a much larger quantity, the differences between the two
lesions, control and test, being significant.
Several studies have shown that skin wound healing is
the consequence of a complex interaction between resident
and migrating blood cells, innate and adaptive immune
responses, with multiple intercellular communication
pathways, requiring a precise balance between tissue
repair mechanisms [17, 18]. During the first 24–48 hours,
neutrophils and macrophages accumulate at the site of
injury, initiating the inflammatory phase and providing
protection against pathogens [19]. Platelets are another
type of blood cell that promptly intervenes in the repair of
the skin and exhibit a variety of membrane receptors that
are instantly triggered. When platelets are activated, they
release soluble preformed mediators that control how
immune cells are recruited and activated [20]. They are
primarily involved in the hemostasis phase of wound
healing, but their granules contain over 300 diverse
molecules: vascular endothelial growth factor (VEGF),
epidermal growth factor (EGF), chemokines, cytokines
[interleukin (IL)-1, IL-6, transforming growth factor-beta
(TGF-β)], etc. [21, 22].
Following the inflammatory phase, the proliferative
phase produces granulation tissue by activating fibroblasts
and neo-synthesizing extracellular matrix (ECM) components.
It also causes neovascularization by creating a new network
of vessels and re-epithelializing the wound. It appears
that platelets actively participate in the healing of skin
wounds by stimulating the proliferation of fibroblasts and
keratinocytes, as well as by secreting collagenases during
the remodeling phase of the granulation tissue [23]. PRP is
a source of growth factors and, consequently, has mitotic,
angiogenic, and chemotactic properties, representing an
adjuvant treatment alternative for acute and chronic wounds.
Furthermore, the application of PRP has been shown to be
effective not only in the repair of soft tissues [24, 25], but
also in bone and cartilage reconstruction, tendons [26–29],
hair growth, etc. The addition of bioactive excipients, such
as HA, appears to accelerate endothelial, epithelial, and
epidermal regeneration of PRP [30, 31]. However, PRP is
far from being standardized and defining the most effective
way of application.
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In our study, IHC analysis revealed the activity of myofibroblasts and macrophages. The activity of myofibroblasts
was more intense in the level of the treated lesions compared
to that in the level of the untreated lesions. The signal
detected for myofibroblast activity in the test areas was
double compared to the control areas, for all three groups.
Myofibroblasts are fibroblast-derived cells that acquire
contractile properties by synthesizing α-SMA and other
proteins normally found in smooth muscle cells. Myofibroblasts are transient cells that have a special role in
wound healing because their contraction reduces the size
of the tissue defect that must be filled by scar tissue [32–35].
An intense activity was observed in the treated lesions
for macrophages, so following the evaluation of the
measurements it was observed that the treated lesions
compared to the untreated ones presented a double
macrophage activity for all three groups within the
experiment.
Numerous studies have shown that after skin injury,
monocytes gather on the wound surface and differentiate
into macrophages, which subsequently perform phagocytosis
to remove damaged cells and tissues, promote angiogenesis,
and skin re-epithelialization. They play a key role in the
initiation and resolution of inflammatory responses in both
acute and chronic injuries [36–40].
Corroborating the macroscopic data and the data obtained
after evaluating the histologically processed slides, we can
state that the healing of wounds treated with PRP enriched
with granular HA is faster by seven days compared to
native healing. In favor of this statement can be added the
values obtained following the evaluation of the activity of
myofibroblasts, which were similar for the lesions treated
at 14 days and those not treated at 21 days. However, the data
obtained for the assessment of collagen and macrophage
activity for the treated areas at 14 days and untreated areas
at 21 days showed significant differences.
There is also the problem of obtaining a sterile product
since wounds with a skin defect represent entry gates for
different pathogens. Although PRP is a product obtained
from the patient’s blood, and it is a sterile product, granular
HA is not presented in a sterile form, and even if it is
considered “clean”, uncontaminated, its use on human
models raises medical ethical issues. Thus, a method of
sterilizing the compound formed by PRP and granular HA
must be found that does not cancel its properties and that
does not inactivate the active compounds involved in the
healing process.
 Conclusions
Corroborating both macroscopic and microscopic data,
an important similarity can be observed between the healing
of the adjuvant-treated lesion at 14 days postoperatively and
the healing of the lesion left to natural healing at 21 days,
which leads to the conclusion that PRP enriched with
granular HA accelerate healing by seven days. However,
more in-depth studies and close short-term and long-term
follow-up of scars resulting from PRP and granular HA
treatment are needed to observe possible side effects over
time, as well as to find an effective and affordable product
sterilization method before it is used in human trials.
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