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Abstract:

Introduction: Microneedling has been used to treat different human connective tissue disorders, promoting
an increase in the permeation of active ingredients, to favour local vascularization and collagen production.
Objective: To investigate the effects of microneedling associated with the permeation of cosmetological
actives (drug delivery) on facial rejuvenation.

Method: This was a controlled clinical trial, in which 30 volunteers with facial aging were recruited and
distributed into 2 groups. G1 was treated with microneedling with associated saline and G2 received
microneedling with associated drug delivery (with growth factors) in the entire facial region (full face). Both
groups received two treatment sessions with an interval of 30 days between them. For result evaluation,
photos were clinically analysed before and after the interventions, the facial symmetry was verified through
the measurement of angles and measurement of the facial region, and a histological analysis of the eyelid
region of two patients who underwent surgery blepharoplasty was carried out.

Results: Both groups presented satisfactory clinical results in the photographs’ visual analysis. In the
evaluation of facial symmetry, G2 showed an improvement in the measurements of the paralateronasal L-
projection, nasolabial F-crease, right and left lateral palpebral crease, with p<0.01. In the histological
analysis, G2 showed higher collagen and elastin increase than G1, with greater predominance of better-
quality collagen (type 1) when drug delivery was performed.

Conclusion: The association of microneedling with growth factors promotes a greater production of
collagen fibres and connective tissue reorganization, compared to microneedling with no cosmetological
assets.

Keywords: Aging; Growth Factors; Collagen; Rejuvenation.

Introduction:

Microneedling or collagen induction therapy is a
technique that uses a roller-shaped applicator with
its surface studded with needles that puncture the
skin surface, producing micro lesions and ruptures
that generate an inflammatory response and
induces the reorganization of collagen and elastin

12 Collagen induction does not cause the total de-
epithelialization observed in ablative techniques;
thus, it favours the remodelling of depressed scars
and wrinkles with less aggression and
limitations®*. In the microneedling technique there
is also the "removal" of the epidermis’ protective
layer, causing a new production of cells, keratin,
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and collagen fibres to occur, repairing the
damaged areas. Due to the removal of the
protective layer, the release of cytokines and the
dissociation  of  Kkeratinocytes  causes a
vasodilation, after which the keratinocytes migrate
to the site, restoring the injured tissue> °.
Microneedling has been widely used as a
transdermal transport system, allowing the
permeation of drugs or active substances into the
skin, being used for the treatment of acne scars,
gtgetch marks, flaccidity, alopecia, among others”
Among the substances that could be used in this
permeation response in order to activate collagen
and promote healing, the TGF B3 (Transforming
growth factor f3) is worth a mention, as it is
capable of acting on the growth, proliferation, and
differentiation of several types of cells, mainly
fibroblasts. It is one of the most potent fibrogenic
mediators, able to considerably increase the levels
of collagen and elastin of the skin and it is highly
inflammatory’®. The EGF (epidermal growth
factor), obtained through biotechnology by using
the recombinant protein technique, is 100%
homologous to human proteins and has healing,
tissue repair, and filler actions'*. The silicon also
appears to have a stimulating effect on collagen
synthesis, as it is believed that the enzyme proline
hydroxylase, resulting from collagen synthesis,
reaches its maximum activity only in the presence
of an adequate silicon concentration. The
hyaluronic acid’s low molecular weight, in
addition to filling, also stimulates the growth
factor IGF-1 (insulin growth factor), responsible
for the skin’s germinative function, and it also
decreases matrix metalloproteinases, preventing
the degradation of structural proteins*> .

Despite the effects of microneedling and drug
delivery when applied in isolation, and despite
showing satisfactory results in facial rejuvenation,
information still lacks regarding their combined
use. Therefore, the purpose of this study was to
investigate the effects of microneedling in
association with the permeation of cosmetological
assets (drug delivery) on facial rejuvenation.

Methodology:

This was a randomized clinical trial. The
volunteers were seen in a dermatofunctional
physiotherapeutic treatment clinic and this study
was submitted to the Research Ethics Committee
(CEP) of Universidade Potiguar - UnP, approved

under number 023108/2019. Participants were
instructed regarding the procedures they would
undergo and signed the Free and Informed
Consent Form.

Population and sample:

This study sample consisted of 30 women of ages
between 45 and 60 who presented facial skin
aging (tissue flaccidity, wrinkles, elastosis), with
no problems related to healing, keloid or any
collagen-related disorders, in addition to serious
metabolic diseases. Volunteers who gave up
treatment before the end of interventions, absence
from evaluations or sessions, and if there were any
complications following the application were
excluded.

Research tools:

The applicator of the “Roller” type microneedling
technique, branded by Doutor da Estética™ (Sao
Paulo, Brazil) was used. It consists of 540
titanium microneedles with 1.5 mm in length
studded in a cylinder; a surgical procedure punch;
and Canon brand camera (EOS T7 Ef-S 18-55 F /
3.5-5.6 Is Il Digital Camera, Canon, Black). For
the drug delivery of cosmetological assets, Skin
Fill™ was used, a single-dose fluid -
manufactured by Mezzo Dermocosméticos™ (Sao
Paulo, Brazil), with TGF-Beta 3 growth
nanofactor, EGF growth nanofactor, hyaluronic
acid, and silicon in its composition. To reduce
pain  sensitivity, the topical anaesthetic
Dermomax™, 40 mg/g, manufactured by Aché
Laboratories™ (Pernambuco, Brazil), was used.
Antiseptic soap (2% chlorhexidine gluconate) by
Laboratory Rioquimica™ (Sao Paulo, Brazil),
sterile gauze and saline were used to clean the
area to which microneedling was applied.

Experimental protocol:

The study was carried out after the volunteers
signed the informed consent form and in
accordance with the ethical guidelines of the
Declaration of Helsinki.

The volunteers were distributed into 2 groups
named G1 and G2. In G1, microneedling was
performed without active ingredients (sterile
saline), and in G2, the microneedling was
performed in association with Cosmetic Skin
Fill™ monodose fluid - manufactured by Mezzo
Dermocosméticos™ (Sdo Paulo, Brazil)*.

The volunteers received two treatment sessions
with an interval of 30 days between them. The
treatment was performed on the entire facial
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region (full face), specifically covering the
forehead (frontal), glabella, eye corners (“crow's
feet””), upper and lower eyelid, zygomatic arch,
orbicular region of the eyes and zygomatic bone,
orbicular region of the mouth, mandible,
nasogenian groove, and mentum.

To receive the procedure, the facial skin was
cleaned with antiseptic soap, then a topical
anaesthetic was applied, remaining on the skin for
30 minutes, and the excess was removed when
necessary and after the end of this period. Then,
the facial region was divided into sub-areas for
greater precision of the microneedling action,
which was applied with minimal manual pressure
and short, fast movements, with an average of 6 to
8 application strokes in each of the four directions
(horizontal, vertical, diagonal right and left). In
each treated subarea, the local bleeding, when
occurred, was cleaned with a sterile gauze soaked
in saline. After the end of the microneedling
procedure and cleaning the local bleeding, the
placebo (saline) or cosmetic product was applied
and massaged until its total absorption.

F

Figurel: Photographic analysis of the length and
angulation measurements of facial symmetry.

Result evaluation was performed in three stages:
before treatment, 30 days after the 1st procedure
(D30), and 30 days after the 2nd procedure (D60).
The Narinsl5 Global Aesthetic Improvement
Scale (GAIS) questionnaire and a satisfaction
questionnaire adapted from Segot-Chicq and

collaborators (2007)'® were also applied. A 2D-
photographic analysis was also performed, using
Dolphin Imaging Brazil - Renovatio software,
using parallel lines, angles for facial symmetry
analysis, configuring a standardization of the
facial image for tissue sagging analysis'” *®
(Figure 1).

Figure 1A shows the nasolabial F-crease - frontal
view, formed by the angle of two tangent lines
between the labial commissure and the nasolabial
crease, and its increase means that the crease has
been repositioned to the medial region (“groove”
decrease). Figure 1B shows L-cervical - cervical
angle - lateral view, which consists of the angle
formed by two lines, tangent to the upper and
lower cervical projections, so that its increase
indicates a decrease in sagging.

In the facial symmetry evaluation, figure 1C
shows the measurement of the L-paralateronasal
projection, which consists of the angle formed by
two lines, tangent to the lateral nasal and
nasolabial projections, indicating an increase in
the paralateronasal projection (characterizing the
filling in the nasal region), and the reduction
indicates decreased sagging. Figure 1D consists of
the angle of the lateral mandibular projection -
frontal view, the angle being formed by two lines,
tangent to the lateral and inferior projection of the
zygomatic region, and its increase means the
projection (less sagging) has decreased.

Figure 1E represents the lateral eyelid F-wrinkle -
frontal view, formed by the angle composed by
two tangent lines between the ocular corners and
the lateral wrinkle, and the decrease means the
wrinkle has been repositioned upwards (decreases
sagging). Figure 1F shows the L-eyelid crease -
side view, with the angle formed by two tangent
lines being the lateral eyelid crease and the back
of the nose, which means the crease has been
repositioned upwards (decreased sagging) "%
Two volunteers were selected for the
blepharoplasty surgical procedure, in which the
eyelid flap was removed: one subject from G1 and
on from G2. The removed skin was unblocked in
paraffin for the preparation of slides and
qualitative analysis by means of optical
microscopy. The evaluations were carried out
using haematoxylin and eosin (HE) 40x, 100x,
400x for the verification of dermal, epidermal and
hypodermic tissue morphology. The analysed
criteria were: presence of edema, acute and
chronic inflammatory process, presence of
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fibroblasts, neocollagen and mature collagen, and
type of present collagen. Histological analysis was
performed with the two volunteers who underwent
blepharoplasty (Figure 2). This material was used
to check for inflammatory process, the presence of
collagen, the types of collagen produced, and the
growth factor.

Figure2: A: Patient from G1 who underwent
blepharoplasty surgery. B: Patient from G2 who und

Data analysis:

The descriptive and inferential statistics of the
data were performed using the SPSS 22.0 program
(Statistical Package for the Social Science -
version 22.0). Data normality was observed
through the Kolmogorov-Smirnov (KS) test. For
comparisons of the measurements obtained in all
evaluations (before, 30 and 60 days), the ANOVA
test of repeated measurements with post hoc
Bonferroni was applied. The level of significance
was set at 95% (p<0.05).

C D

Figure3: A: Photo taken before the microneedling
intervention (G1); B: Photo taken after the microneedling
intervention (G1); C: Photo taken before the
microneedling intervention (G2); D: Photo taken after the
microneedling intervention (G2).

Results:

After all applications, 9 volunteers withdrew from
the research and 21 volunteers remained until the
end, out of which 12 from G1 and 9 from G2.

Clinical Analysis of Photographs:
Figure 3 shows the clinical results presented
through photos.

Analysis of facial symmetry using software:
Figure 4 represents the results of the facial
symmetry software analysis, which investigated
the three analysed stages through different angles
and lengths.
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Figure4: Results of the analysis run by the facial symmetry
assessment software, before and after the intervention.

*Significant difference (p<0.05) when compared
to the initial moment.

+ Significant difference (p<0.05) when comparing
the microneedling group and microneedling drug
delivery group.

The measures of the F- Lateral Mandibular
Projection D, F Lateral Mandibular Projection E,
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L-Cervical showed no significant difference in the
initial evaluations compared to the final moment,
as well as between the groups. In the evaluation of
facial symmetry, the L- Paralateronasal
Projection, showed a significant reduction of this
measure 60 days from the initial intervention in
G1 (p = 0.01), and G2 (p = 0.02). In the analysis
of the right and left Nasolabial F-Wrinkle, there
was a significant increase within both groups (p =
0.01 for G1 and p = 0.02 for G2), however there is
a difference with a greater increase in G2 when
compared to G1, with all differences verified in
the analysis of the measurements made after 60
days. In the L-Lateral Eyelid Wrinkle analysis,
right and left showed a significant increase in G2
(p =0.01 and p = 0.04), when compared to G1 (p
= 0.03 and p = 0.01), with all differences verified
in the analysis of the measurements made after 60
days. In the analysis of the tracing of the L-Lateral
eyelid wrinkle right there was a significant
increase in the values of G2 (p = 0.03) in
comparison to G1 (p = 0.01), with all differences
noticed at 60 days.

Qualitative and quantitative analysis of the
skin fragment histological material:

Figures 5 and 6 show the results of the
histological analysis of the material removed in
the blepharoplasty, in which the following were
analysed: inflammatory process, presence of
collagen, types of produced collagen, and the
presence of growth factor.

Figures5 and 6 show the results of the histological analysis

of the material removed in the blepharoplasty, in which the
following were analysed: inflammatory process, presence
of collagen, types of produced collagen, and the presence
of growth factor.
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Figure6: A: G1: predominant type 11 collagen (in green)
B: G2: predominant type | collagen (in red) - greater
quality and resistance. C: Amount of Collagen. D: Type I
collagen. E: Type Il collagen. F: Number of fibroblasts.
G: Number of Inflammatory Cells. H: Detection and
quantification of elastic fibres.

Figures 5A and 5B show G1 results. Very mild
inflammation was found, with collagen formation
in the treated region. However, with a
characteristic of laxity. Figures 5C, 5D, 5E, and
5F, represent G2 after 30 days, with an increase in
the number of fibroblasts and melanocytic
activity. A concentration of dense collagen and an
increase in the amount of elastic fibres was also
observed. In figures 6A and 6B, G1 showed an
increase in the amount of collagen, mainly of
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type-1 collagen. In Figures 6E. a predominance of
type-111 collagen in G1. Figures 6F, 6G, and 6H
presented an increase in the amount of fibroblasts,
inflammatory cells, and elastic fibres.

The microneedling treatment associated with drug
delivery was able to induce neocollagenesis and
proliferation of elastic fibres. An increase in the
amount of type I collagen was verified, that is,
collagen of greater resistance and quality.
Perifollicular inflammation is directly associated
to the formation of new collagen fibres and the
proliferation of fibroblasts, as observed in the
group treated with cosmetological actives. G2 also
showed proliferation of melanocytes and
accumulation of melanophages, which can cause
clinically perceptible pigmentation.

Analysis of adverse reaction and satisfaction
guestionnaires:

In the analysis of the adverse reaction and
satisfaction questionnaires, regarding hyperaemia
(redness), G1 volunteers presented an incidence of
50.0%, whereas G2 had 66.6% of the volunteers
reporting hyperaemia. The observed hyperaemia
remained for a period of approximately 2 to 3 h
after the procedure was performed. In both
groups. In the analysis of satisfaction with the
clinical results obtained, it can be observed that in
G1, 16.7% reported skin texture improvement,
while in G2, 88.8% reported texture improvement.
Regarding the satisfaction with treatment,
considering skin firmness, in both groups, an
improvement of 100% was reported by the
volunteers. Regarding the treatment concept
description, the work was considered excellent by
58.3% of the G1 participants, and by 88.8% of the
G2 participants.

Discussion:

The purpose of this study was to analyse the
effects of microneedling associated or not with
growth factors to improve the clinical and
aesthetic aspect of wrinkles and, consequently,
facial aging. The reduction of collagen
characterized in  wrinkles  promotes a
disorganization of connective tissue fibres®. It is
suggested that microneedling promotes an cell
activity increase with fibroblast-induced collagen
production®®. It has been described that when
microneedling is applied in conjunction with
growth factors present in topical cosmetics,
different responses are observed. In general, an
increase in the fibroblast activation and collagen

and elastin production increase, favour the
reorganization of connective tissue, thus
promoting a reduction in facial flaccidity®® 2.
Some studies have been developed using
cosmeceuticals to promote facial rejuvenation.
There is a decrease in the speed of collagen and
elastin degradation, so that the release of growth
factors favours rejuvenation®. Products similar to
those used in this study, based on growth factors,
have become an important topical treatment
modality to treat signs of skin aging, such as fine
lines, deep wrinkles, dryness, sagging and skin
texture irregularities. Another 12-week study
aimed at dermal and epidermal restructuring of
aged skin? used data from expert classification,
corneometer, and cutometer evaluations, as well
as 2D and 3D image analyses, and found
significant improvements in appearance, firmness,
elasticity and hydration of facial skin. The
elements that improved most dramatically in the
investigators' ratings include gloss, firmness,
tactile elasticity, texture smoothness, overall
appearance, and wrinkles. In this study, an
improvement response in facial symmetry can be
observed, indicating connective tissue remodelling
caused by the induction of collagen, mainly after
around 60 days. G2 volunteers showed a more
intensified response than G1 individuals. It was
observed that microneedling favours the
penetration of active ingredients that induce
collagen modulation and therefore, it favours joint
tissue reorganization, stimulating better skin
support, as well as the remodelling of the
connective tissue®* .

The microneedling treatment with cosmetological
actives was able to induce neocollagenesis and
elastic fibre proliferation, and the treated skin
showed an increase in the amount of type I
collagen, that is, a collagen of greater resistance
and quality. Perifollicular inflammation is directly
associated to the formation of new collagen fibres
and fibroblast proliferation, as observed within the
individuals from the group treated with growth
factors. Regarding histological analysis, greater
amounts of collagen and elastic fibres were
noticed when also associated to microneedling and
growth factors. Among the components used in
this study, the use of TGF-beta 3 growth factors,
EGF factor are worth mentioning. The
combination of the Silicon and hyaluronic acid
effects promotes biochemical modulation of the
connective tissue. The low molecular weight of
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the hyaluronic acid promotes greater cohesion
between cells and the synthesis of pro-collagen,
which increases skin firmness. The TGF-beta 3
acts directly on the extracellular matrix, increasing
the quality of basic fibroblast growth. Silicon has
a stimulating effect on the collagen synthesis. The
EGF factor favours re-epithelialization after the
microneedling application, stimulating
keratinocyte  differentiation, promoting the
replacement of injured tissue and favouring the
deposition of granulation tissue, also reducing
skin  pigmentation and maintaining an
inflammatory response™® 22 23.24.25.26.27 "y the
photographic analysis, it was observed that both
groups showed some reduction in the expression
of wrinkles and flaccidity; however, the group that
used microneedling associated with drug delivery
showed greater effect on the facial symmetry
pattern. For the manifestation of these results, it is
suggested that the association of growth factors
may modulate the inflammatory response induced
by microneedling, with greater fibroblast activity
and  collagen  production,  with  tissue
reorganization, minimizing the inflammatory
response'®*?.  The presence of melanophages in
the tissue of the treated group was observed in the
histological analysis. This finding may have been
evident due to an intense inflammatory response,
as described by some authors®. Local
hyperstimulation, generated by the association of
microneedling and growth factors, can induce
cellular activity increase, with intense epithelial
and melanocytic activity’’. Therefore, it is
suggested that the combination of active
ingredients in the appropriate concentration and
formulation is chosen when using microneedling
to minimize the risk of hyperchromic lesions
caused by melanophage hyperactivity. Despite this
histological finding, there were no cases of
adverse hyperpigmentation reactions in the
analysed group. Regarding other adverse
reactions, all were controlled and expected as
temporary hyperaemia, lasting from 1 to 3h,
which is a common response after microneedling.
Regarding patient satisfaction, the questionnaires
showed satisfactory results regarding skin
firmness in both groups; however, those from G2
showed improved upper skin texture, which can
be indicative of a considerable increase in
collagen production. The volunteers from G2
reported greater satisfaction, stating the treatment
was excellent. These responses add to previous

observations of greater clinical improvement in
patients who received the combination of
interventions, indicating that there  was
reorganization and production of collagen in the
connective tissue® ?® ?°. This study’s limitation
was the absence of use of additional equipment
such as corneometers, cutometers, or ultrasounds
to investigate the firmness and disposition of
collagen fibres. It is suggested that further studies
are carried out considering the use of such
assessment instruments, as well as with new drug
delivery combinations and a greater number of
interventions.

Conclusion:

The association of microneedling with growth
factors promoted a greater production of collagen
and elastic fibres, and a notable reorganization of
the connective tissue, promoting clinical results
with greater effect on facial rejuvenation when
compared to the application of microneedling
without cosmetological actives.
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