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Abstract: Nowadays, the most advanced skin anti-aging treatments are addressed to restore
the extracellular matrix (ECM) homeostasis. ECM is considered the main player not only as
physical support of the tegument but also at the biochemical level, thanks to its capacity to
exchange nutrients, water, cellular mediators, and growth factors within and between cells.
This study aimed to evaluate the in vitro and in vivo efficacy and aesthetic performance of a
brand-new intracutaneous filler. The latter is based on novel concepts: besides filling it exerts
a homeostatic balance of nutrients able to delay the skin aging process by sustaining
physiological rejuvenation of the tissue and in the surrounding injection/implantation area.
The brand-new intracutaneous filler was tested for in vitro capacity to stimulate extracellular
matrix components production. Therefore, a single session for injection of the product under
study was performed by a specialized dermatologist, using the bolus technique on the
zygomatic protuberance of 20 healthy female subjects with midface volume loss, caused
by aging. Results confirmed the important and long-term volumizing, anti-wrinkle, the
hydrating activity of this product after one single injection session. The biological outcomes
also support product effectiveness in skin structure restoration.
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Introduction
Skin aging is a complex and unavoidable biological phenomenon that starts early in
the third decade of life with a high degree of heterogeneity.! Aging processes are
related to genetic background, personal lifestyle, and environmental conditions, and
as a consequence, aging phenomenon, and skin aging, in particular, is extremely
variable among subjects.”* Skin aging is a dynamic process that determines
structural alterations of both soft and bone tissues.” The silhouette of the face and
body deals with atrophic processes of various layers composing it: from the skin to
the subcutaneous adipose tissue including loss of muscle mass and reabsorption of
the bone, that result in the appearance of wrinkles, hypotonicity, lipoatrophy,
sarcopenia, and volume displacement. Furthermore, to counteract atrophy, a perma-
nent muscle tone is established neutralizing the incorrect relaxation of the skin by
compensating mechanisms.®

Recent studies’ highlighted as a common trait an intranet structure that connects
the whole organism: the extracellular matrix (ECM) that fills the space between
cells. Research is currently focusing on ECM composition and signaling.® Recently,
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results in this field have contributed to developing effec-
tive strategies for the prevention and treatment of degen-
erative diseases and signs of cutaneous aging.”

The product under study contains 2% hyaluronic acid
(HA) (200400 kDa), the primary component of the
ECM of human connective tissues, and the most used
filler and rejuvenating agent in anti-age treatments and
injectables.'®"'? Due to its macromolecular size, marked
hygroscopicity, and viscoelasticity, HA can modulate
tissue hydration, osmotic balance, and the physical prop-
erties of ECM, structuring a hydrated and stable extra-
cellular space where cells, collagen, elastin fibers, and
other ECM components are maintained.'* The cleavage

of high molecular weight chains'*™"'¢

into shorter frag-
ments by enzymatic activity not only allows the reuse of
the fragments for its de-novo synthesis but generates
200 Dalton fragments that interact directly with a spe-
cific receptor on cell membranes (Intercellular Adhesion
Molecule 1, ICAM 1) consequently promoting the
synthesis of new ECM by fibroblasts of the connective
tissue. However, this molecule, through the interaction
with reactive oxygen species (ROS) (including super-
oxide, hydrogen peroxide, nitric oxide, peroxynitrite)
generates a strong quenching effect, acting as a free
radical scavenger. The product contains also carboxy-
methylcellulose (CMC), providing the right viscosity
and amount of coordinated water to guarantee a stable
filler effect and skin hydration. CMC is FDA-approved,
water-soluble, cellulose-derived polysaccharide that is
available in high-purity forms and has been used in
several biomedical applications due to its biocompatibil-
ity and low cost. Thanks to the presence of CMC the
product becomes a hydrogel injectable in an uncros-
slinked form with advantages in terms of handling and
administration, compared to existing commercial fillers
that need crosslinking before injection.'” "

The main component of the product, in terms of activ-
ity and innovation, is a non-triple (unfolded) helical col-
lagen alpha chain produced in transgenic silkworms.
Today there are no fillers containing collagen even equine
on the market. The recombinant collagen contained in the
product under study possesses a safer profile to compare to
equine collagen. The recombinant collagen contained in
the product under study possesses specific characteristics:
it cannot generate a homotrimer with a triple helical struc-
ture, since the polypeptide chain is homologous to human
collagen alpha 1 chain does not contain the C-telopeptide
and C-propeptide, which are known to promote the triple

helix formation. Furthermore, it is not post-translationally
modified by prolyl hydroxylases and cannot twist since the
presence of hydroxyprolines is a prerequisite for forming
the stable collagen triple helix. This molecule is character-
ized by a lower hydrophobicity compared to human native
collagen indicating that the molecule can promote a larger
number of H-bonds contributing to stabilize the HA sec-
ondary structure and can behave as a physiological water
donor thus favoring the hydration of the surrounding
environment, in which HA and CMS are placed. Water is
an essential element for fibroblasts and the maintenance of
ECM structure. Unfolded R polypeptide collagen 1 alpha
at millimolar concentration generates local gradients in the
matrix that accelerate water transfer in the dermis. The
polypeptide interacts with HA and CMC that also mediate
the interchange of water nutrients and metabolites between
the blood, the lymph, the interstitial cell network, and the
epidermal layers. This allows the interstitial transfer of
biological fluids that, unlike diffusion, can speed the dis-
persion of water and large solutes within the matrix. Under
physiological conditions, the proportion of unfolded R
polypeptide collagen alpha 1 is crucial since it has local,
microscopic functional properties that contribute to the
steady-state renewal and drainage of interstitial matrix
fluids. Consistent with the above-described concepts, the
concentration was kept in the millimolar range to provide
support to hyaluronic acid in a 1:100 ratio and it exposes
hydrophilic sites to interact with HA and coordinate water.

Finally, also biologically active amino acids (AA) (L-
isomers of Alanine, Valine, Glycine, Proline, OH-Proline,
Lysine, and dipeptides (AlaPro, ProGly, GlyPro) were
included in the formulation. Advantageously, these AA
supports the surrounding environment contributing to the
maintenance of the cellular tropism and exerting antiox-
idant effect.’® The AA and dipeptide composition was
specifically selected and each concentration was specifi-
cally designed to maintain the dermal homeostatic balance,
providing an overall healthy appearance to the skin.?'-*?
The proposed above composition combines the
mechanical function of a dermal filling with homeostatic
balance and signaling of nutrients promoting the delay of
skin aging by sustaining the physiological cell activity of
tissues in and around the injection/implantation area.*?
This originates from the idea that intracutaneous injection
of Hyaluronic Acid (HA), carboxymethylcellulose (CM),
and a combination of the micromolar concentration of
dermal compounds like a recombinant polypeptide of col-
lagen al-chain (r-collagen), selected dipeptides, and amino
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acids could provide an effective and prolonged anti-aging
activity of the skin.

Materials and Methods

Chemicals

A sterile, resorbable filler (Monoderma Fillagen®™, Giuliani
SpA) registered as Medical Device under the notification
number 1,988,658 was used for in vivo assay.

Gly-pro, Pro-gly, Ala-pro dipeptides, HA, and R poly-
peptide collagen alpha 1 (r-collagen) from Innate s.r.l.
(Novi Ligure, Italy) were also tested in vitro on 3D
Phenion® full-thickness skin models were purchased
from Henkel (Phenion® FT; Diisseldorf, Germany)

In vitro Efficacy of the Main Components

of the Filler

Gly-pro (0.001%), Pro-gly (0.001%), Ala-pro (0.001%)
dipeptides as a mixture (MIX aa), HA (2%) and
R-collagen (0.022%) were analyzed as single component
or in combination (Mix aa+ HA; Mix aa + R-collagen;
Mix-aa+ HA+ R-collagen; HA+ R-collagen) for their
effect on production and homeostasis of Collagen IV
(COLIV), Aquaporin 3 (AQP3), and CD44, a cell-surface
glycoprotein which acts as the principal cell surface recep-
tor for HA in the ECM.

The Phenion® Full-Thickness Skin Model, produced
by Henkel (Diisseldorf, Germany, diameter 1.3 cm) was
used for this study. The model includes epidermal kerati-
nocytes and dermal fibroblasts from biopsy material from
healthy donors), forming a multilayered skin equivalent
that resembles human skin multilayered structure and tis-
sue functionality. Under this experimental model, the pro-
ducts under examination can be tested at the same
concentration and mode as in vivo. Upon arrival, the FT
models were transferred in small Petri dishes (3.5 cm in
diameter) filled with 4 mL pre-warmed air-liquid-interface
(ALI) medium, provided by the manufacturer. The med-
ium was refreshed one time after an initial overnight
equilibration period. Tissues were subjected to 24h treat-
ment with the above-cited compounds after the overnight
equilibration at 37°C and 5% COs,.

Twenty-four hours after treatment RNA for qRT-PCR
analysis was extracted. Tri Reagent (Sigma Aldrich,
Milan, Italy) methods as described by Chomczynski and
Mackey”* were used and the cDNA was then synthesized
from 2pg RNA template in a 20puL reaction volume, using
the PrimeScript RT-PCR Kit (Takara, Japan). The cDNA

was amplified and detected by the Stratagene Mx3000P
Real-Time PCR System (Agilent Technologies Italia S.p.
A., Milan, Italy). The amplification of cDNA was con-
ducted using the following TagMan gene expression
assays: HS00266237  (Collagen IV, COLIV),
HS00185020 M1 (aquaporin 3, AQP3), HS01075864
(Cluster differentiation 44, CD44), and Hs99999905 ml
(human  glyceraldehyde-3-phosphate  dehydrogenase,
GAPDH). GAPDH was used as housekeeping gene. PCR
amplifications were carried out in a 20uL of total volume.
The mixture of reaction contained 10puL of 2X Premix Ex
Taq (Takara, Japan), 1uL of 20x TagMan gene expression
assay, 0.4 uL of RoX Reference Dye Il (Takara, Japan),
4.6 uL of water, and 4uL of DNA. PCR conditions were
the following: 95°C for 30 sec followed by 40 cycles of
95°C for 5 sec, 60°C for 20 sec. PCR reactions were
performed in duplicate using an MX3000p PCR machine
(Stratagene, La Jolla, CA). A cycle threshold® was used
for the calculation of the relative abundance in the expres-
sion of each gene.

In vivo Assay

A spontaneous, pre-marketing, open, clinical trial, that
foresaw one micro-injection session of the studied medical
device was performed from July 2019 to October 2019,
31th. The study was conducted on 20 female volunteers,
aged 40-66 years (mean = 52), with midface volume
laxity, whose written informed consent had been obtained.
Four visits were performed during the trial: a basal visit,
two intermediate visits (7 and 30 days after the injection
procedure), and a final visit (90 days after the injection
procedure). The intracutaneous injection with the product
under study was performed during the basal visit, after the
evaluations, in the malar area (zygomatic protuberance),
by bolus technique using a needle (30G). The amount of
tested product to be injected was 1mL (Figure 1).

The primary endpoint of the study was to evaluate,
clinically and by non-invasive instrumental evaluations,
the safety and the aesthetic performance on the face of a
new intracutaneous filler, based on the concept of homeo-
static balance and thorough micro-dosage of nutrients that
delay the skin aging process.

Aesthetic results were established through the use of
qualitative clinical evaluations of cheek ptosis, nasolabial
folds, and marionette lines according to the Facial Volume
Loss Scale (Table 1) and Wrinkle Severity Rating Scale
(Table 2) and quantitative assessments (superficial and
deep skin hydration, wrinkles profilometry, face volume
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Figure | Schematic figure illustrating the injection area.

/’

image analysis), supported by  photographic

documentation.*®*’

Clinical evaluations were carried out, at each time
point, mono-laterally on the right or left face side accord-
ing to the randomization list.

Treatment aesthetic performance and duration
(Table 3) was also defined using the Clinical Observer
Global Assessment (COGA) and the Patient Global
Assessment (PtGA) as well as the self-assessment ques-
tionnaire filled in at T90 by all treated subjects, who
completed the study as protocol directed.

Secondary endpoints were aesthetic performance dura-
tion, variations in skin parameters during follow-up, and

investigator’s and subjects’ satisfaction efficacy degree.

Table | Facial Volume Loss Scale (FVLS)

Treatment efficacy was evaluated also by the volun-
teers’ judgment through the compilation of a self-assess-
ment questionnaire.

Safety and tolerability of the study treatment were
assessed by investigating local and expected and unex-
pected adverse events, as a consequence of the product
injection; all the volunteers were followed up for 6 months
to evaluate the possible delayed onset of side effects.

The study protocol and related documentation were
previously submitted to an Independent Ethic Committee
at Derming S.rl. (Milan, Italy)., obtaining the LE.C.
approval. The study has been registered on clinicaltrials.
gov under clinical trial registration (CTR) number
NCT04239768 on January 27, 2020.

Clinical Instrumental Evaluations

At each study time, all included volunteer’s 3D pictures of
the face were taken by 3D Camera VECTRA HI
(Canfield) handheld imaging system. 3D pictures taken at
two different times were merged and automatically com-
pared by Vectra analysis module (VAM). When the merge
resulted not applicable/evaluable, the data of the respective
subjects were excluded from the evaluation.

To assure comparable images, the pictures will be
taken with standardized methods, concerning especially:
distance from the subject and intensity of the illumination
source.

The subject during the photo execution had to keep
still, with open eyes and relaxed facial muscles.

Variation % vs Baseline

T7 T30 T90

-21.2% —24.2% —24.2%

Subjects %

T7 T30 T90
Improved (at least | grade) 70% 80% 75%
Not changed 30% 20% 25%
Worsened 0% 0% 0%

Notes: The system identifies 5 levels of severity based on the length, width, and depth of folds and creases as well as volume loss in the different facial zones as follows.
Grade | Mild flattening or shadowing of one or more facial regions (including the cheek, temple, preauricular and periorbital areas). No prominent bony landmarks. No
visibility of underlying musculature. Grade 2 An intermediate point between grade | and grade 3. Grade 3 Moderate concavity of one or more facial regions (including the
cheek, temple, preauricular, and periorbital areas. Prominence of bony landmarks. May have visibility of underlying musculature. Grade 4 An intermediate point between
grade 3 and grade 5. Grade 5 Severe indentation of one or more facial regions (including the cheek, temple, preauricular; and periorbital areas). Severe prominence of bony

landmarks. Clear visibility of underlying musculature.
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Table 2 Wrinkle Severity Rating Scale (WSRS)

Variation % vs Baseline

T7 T30 T90

—18.2% -21.2% -21.2%

Subjects %

T7 T30 T90
Improved (at least | grade) 65% 70% 65%
Not changed 35% 30% 35%
Worsened 0% 0% 0%

Notes: Grade | (absent): no visible nasolabial fold; continuous skin line. Grade 2 (mild): shallow but visible nasolabial fold with a slight indentation; minor facial feature.
Grade 3 (moderate): moderately deep nasolabial folds; clear facial feature visible at normal appearance but not when stretched. Grade 4 (severe): very long and deep
nasolabial folds; prominent facial feature; <2mm visible fold when stretched. Grade 5 (very severe): extremely deep and long nasolabial fold, detrimental to facial appearance;

2—4 mm visible V-shaped fold when stretched.

Table 3 Variation of Face Volume

Volume Variation

Subjects %

T7 T30 T90
Very marked improvement (A > | cc) 35% 40% 40%
Marked improvement (I cc < A > 0.5 cc) 40% 50% 45%
Light improvement (0.5 cc £ A > 0.2 cc) 20% 5% 10%
Unchanged (A = 0.2 cc) 5% 5% 5%

A picture of nasolabial folds and marionette lines was

also taken by Primos portable device
(GFMesstechnik)®® which elaborates 3D representations
of skin wrinkles and measures skin principal profilometric
parameters, according to DIN EN ISO 4228. Moreover,

the software compares directly the different images

compact

obtained at the times foreseen by the protocol.

Precise recording optics ensures a wide spectrum of
measuring possibilities with ranges up to micrometers.

The following profilometric parameters were measured: Ra
(average roughness of the analyzed profile); Rt (wrinkles total
height); Rv (wrinkles maximum depth).

Superficial skin hydration was measured by the instrument
Corneometer CM825 (Courage — Khazaka, Koln, Germany).
The measure of the skin capacitance properties is an indirect
expression of its hydration level. To reduce the variability of
measurement methods, for each volunteer, three measures on
the same skin area were executed: the adjusted mean was
considered as the real measure value.

Deep measured by the
MoistureMeterD

skin hydration was

(Delfin  Technologies, Kuopio -

Finland), which measures non-invasively the dielectric
constant of the skin and subcutaneous fat. For the present
study 0.5 mm and 1.5 mm, probes were used.

Statistical Analysis

Data processing took into consideration the comparison of
each time versus basal conditions (T0) and was performed in
terms of descriptive and inferential analysis as follows:

e In vitro assay: non-parametric test (Student’s z-test)
followed by Welch’s correction using the statistical
software, GraphPad 7.0 (GraphPad Software, La
Jolla California USA, www.graphpad.com).

e (Clinical data: non-parametric test (Friedman test), fol-
lowed in case of statistically significant results by Holm-
Sidak Adjusted Wilcoxon signed-rank test.

e Instrumental data: non-parametric test (Friedman
test) or parametric test (ANOVA test for repeated
measures), followed in case of the statistically sig-
nificant result by Holm-Sidak Adjusted tests.
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Figure 2 Gene expression analyses (QRT-PCR) in the treated FT-skin model were expressed as relative quantification (RQ) with respect to control. Statistical differences
between mean values were determined with Student’s t-test followed by Welch’s correction. The symbols indicate a significant difference (P < 0.05) to the control (* for
COLIV, # for AQP3, * for CD44). */ # /¥ (P < 0.05); ** #/ 3% (P < 0.01); **/ 3%% (P < 0,01).

Moreover, the long-lasting activity of the study treatment was
expressed by comparing the image analysis results on face
volume obtained at T7 to the ones obtained at T30 and T90
using the statistical tests explained above for the instrumental
data analysis.

Results

Biological Evaluation

The results of the quantitative real-time PCR analysis for the
FT model treated with the filler main compounds are shown in
Figure 2. In particular, RQ values for active compounds treated
samples were normalized for FT samples treated with medium
alone (negative control). Data analysis demonstrated a signifi-
cant synergic up-regulation of COLIV (RQ> 5), AQP3
((RQ=2) and CD44 (RQ> 3.5) 24 h after treatment with Mix-
aat+ HA+ R-collagen (Figure 1).

Clinical Evaluation
No drop-out or important event occurred during the study
period.

Tolerance
Some subjects complained about the appearance of light
bruises and/or swelling on the injection points, that

disappeared/reabsorbed within 5—15 days; these reactions
are expected events of the injection procedure, not related
to the tested product. Finally, the product tolerance was
judged to be good-excellent in 100% of subjects.

Clinical Evaluations
The study treatment determined starting from T7:

e A very significant improvement of cheek volume
corresponding to a reduction of the FVLS mean
value of 21.2% at T7 and 24.2% at T30 and T90
and a decrease of the clinical score (CS) of at least 1
grade (according to FVLS photographic scale)
respectively in 70%, 80% and 75% of included sub-
jects (Table 1).

e A statistically important reduction of wrinkles sever-
ity of 18.2% at T7 and 21.2% at T30 and T90, with a
reduction of the CS of at least 1 grade (according to
WSRS reference photographic scale) respectively on
65%, 70%, and 65% of volunteers (Table 2).

Instrumental Evaluations
3D pictures were taken at each study time by Vectra H1.
An average increase of volume versus TO of 1.036 ccs
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Figure 3 Representative image analysis of improvement of midface volume before treatment (T0), 7 days (T7), 30 days (T30) and 90 days after injection of the brand-new

intracutaneous filler. The subject’s midface was evaluated by mean of Vectra HI.

at T7, 0.964 ccs at T30, and 0.917 ccs was reported. In
particular, at T7 75% of subjects (Table 3) presented a
marked- very marked improvement of face volume
(35% of subjects with a cheek volume increase > 1 cc
and 40% of subjects between 0.5 ccs and 1 cc); although
at T30 and T90 a trend and progressive reduction of
cheek volume mean value was highlighted (=7% A T130.
10 vs A 1770 and —11.5% A t9o.T0 vs A T7-10), the
differences versus T7 were not statistically significant;
moreover, the high volumizing performance of the

tested treatment was detectable in a more marked

percentage of treated cases (90% at T30 and 85% at
T90). These results confirm the long-lasting and persis-
tent re-volumizing activity of the tested product.

Image analysis of the midface (Figure 3), nasolabial
folds (Figure 4), and marionette lines (Figure 5) confirmed
the clinical assessment results; starting from T7, an impor-
tant “anti-wrinkle” activity of the injective treatment was
shown.

For the nasolabial folds, a clinically and statistically
significant reduction of all profilometric parameters versus
baseline was found (Table 4), an index that the nasolabial
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(baseline)

7
(7 days after the injection procedure)

130
(30 days after the injection procedure)

190
(90 days after the injection procedure)

Figure 4 Representative image analysis of improvement of nasolabial folds before treatment (T0), 7 days (T7), 30 days (T30) and 90 days after injection of the brand-new

intracutaneous filler. The subject’s midface was evaluated by mean of Vectra HI.

folds were generally less visible and deep. The reduction
reached its maximum at T30 (—27.5% Ra; —25.5% Rt;
—25.1% Rv).

For the marionette lines, the reduction percentage of
Ra, Rt, and Rv parameters were generally less marked, but
still clinically/statistically significant vs TO (Table 5) and
maximum values of reduction were reached at T30:
—25.2% Ra; —21% Rt; —22.9% Rv).

It is important to notice that the anti-wrinkle effect on
the nasolabial folds and marionette lines was more marked
30 days after the injection procedure; this result highlights
an important activity of bio-stimulation mainly attributable
to HA.

As far as skin hydration is concerned, obtained results
(Table 6) highlighted the important superficial and deep
moisturizing efficacy of the tested treatment started at T7
with the clinically/statistically significant increase of the
superficial (Figure 2) and deep skin layers hydration at
0.5 mm of depth. Although no significant variation of deep
hydration at 1.5 mm of depth was found at any study time,
it is important to notice at T30 a trend increase of the

measured parameter.

Investigator’s and Subjects’ Satisfaction

Degree

Regarding the GOGA investigator’s assessment, the per-
centage of subjects with a moderate-very marked improve-
ment was high (=70%) for a long time, up to T90
(Table 7), while the PtGA assessment highlighted, espe-
cially at T90, a slight reduction of the subject’s satisfaction
degree.

Discussion and Conclusions

Obtained in vitro and in vivo results confirm the anti-aging
performance and the lasting effect of the tested product on
midface defects due to the aging mechanism.

In vitro results confirmed the ability of the main com-
ponents of the studied medical device to stimulate the
production of several components of the extracellular
matrix such as COLIV and also AQP3.

COLILV, together with COLI, COLIII, and COLVII, is
the most frequent collagen type present in the skin, mainly
in the basement membrane that anchors the epidermis to
the dermis. The up-regulation found for COLIV (Figure 1)
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(baseline)

T30
(30 days after the injection procedure)

17
(7 days after the injection procedure)

T90
(90 days after the injection procedure)

Figure 5 Representative image analysis of improvement marionette lines before treatment (T0), 7 days (T7), 30 days (T30) and 90 days after injection of the brand-new

intracutaneous filler. The subject’s midface was evaluated by mean of Vectra HI.

suggests the activation of the cutaneous basement mem-
brane, responsible for the optimal skin architecture. This
boosting effect on COLIV leads to the regulation of the
remodeling process globally.

ECM degrades with age losing HA,® the main extra-
cellular matrix component in the skin. HA can exist
both as freely available but also bound to cells or
proteins containing a hyaluronic acid-binding domain®’
such as CD44.%° Like HA itself, also CD44 decreased
with age. In the present work, we showed that the main
components of the studied medical device were able not
only to stimulate ECM components but also to induce

Table 4 Profilometry of Nasolabial Folds

the main HA receptor CD44 and this contributes to HA
homeostasis.

Therefore, the up-regulation of AQP3, one of the most
abundant skin aquaglyceroporin suggests a positive effect
on skin elasticity, tone, and hydration.

These positive effects were confirmed by the clinical
evaluation. The product thanks to its formulation based on
recombinant collagen and low molecular weight hyaluro-
nic acid (HA) determined at all considered evaluation
times: a statistically significant improvement of FVLS
score and face cheek volume (bio-revolumetric effect); a
statistically significant reduction of WSRS score (filling

Nasolabial Folds Variation (%) versus T0
T7 T30 T90
Ra (average roughness of the analyzed profile) —15.1% * —27.5% * —16.9% *
Rt (wrinkles total height) —18.1% * —25.5% * —14.5% *
Rv (wrinkles maximum depth) —21.3% * —25.1% * —14% *
Note: *Holm-Sidak Adjusted Wilcoxon signed rank/t-test p<0.05 vs TO.
Clinical, Cosmetic and Investigational Dermatology 2021:14 htps: 509
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Table 5 Profilometry of Marionette Lines

Marionette Lines Variation (%) versus T0
T7 T30 T90

Ra (average roughness of the analyzed profile) —16.1% * —25.2% * —15.7%

Rt (wrinkles total height) —14.9% —21% * =11.9%

Rv (wrinkles maximum depth) -3.3% —22.9% —14.8%
Note: *Holm-Sidak Adjusted Wilcoxon signed rank/t-test p<0.05 vs TO.
Table 6 Superficial and Deep Hydration Variations

Parameter Variation (%) versus T0

T7 T30 T90

Superficial skin hydration +14.8% + 16.6% * +17.8% *

Deep skin hydration at 0.5 mm of depth +15.2% * +15.6% * +16.1% *

Deep skin hydration at 1.5 mm of depth +3.2% +7% +4.3%
Note: *Holm-Sidak Adjusted Wilcoxon signed-rank test p<0.05 vs TO.
Table 7 Investigator’s and Subjects’ Satisfaction Degree

COGA Subjects %

T7 T30 T90

No change 5% 5% 10%

Minimum improvement 20% 20% 20%

Moderate improvement 35% 30% 30%

Good improvement 40% 40% 35%

Excellent improvement 0% 5% 5%

PtGA Subjects %

T7 T30 T90

Much worse than expected 0% 0% 0%

Worse than expected 20% 35% 45%

As expected 40% 30% 10%

Better than expected 35% 25% 35%

Much better than expected 5% 10% 10%

Notes: Clinical Observer Global Assessment (COGA) on the wrinkles (nasolabial folds and marionette lines) and the skin laxity will be evaluated bilaterally at each study
time by the investigator, using a five-degree scale (I = no change, 2 = minimum improvement, 3 = moderate improvement, 4 = good improvement, 5 = excellent
improvement). Patient Global Assessment (PtGA) will be evaluated after each post-baseline visit on aesthetic outcome, using 5-points Likert like scale (I = much worse than
expected, 2 = worse than expected, 3 = as expected, 4 = better than expected, 5 = much better than expected).

efficacy); a clinically/statistically significant reduction of
all profilometric parameters index of an anti-wrinkles effi-
cacy (nasolabial folds and marionette lines appeared gen-
erally less visible); a clinically/statistically significant
improvement of superficial and deep (at 0.5 mm of
depth) skin hydration (moisturizing activity).

As confirmed also by the profilometry and 3D-face
volume results, the aesthetic

image analysis

performance of the tested product resulted generally
more marked at T30, a sign of significant activity on
dermal connective tissue and on epidermis able to
provide new tonicity and consistency to the skin (bio-
revitalization effect).

Previous studies with different formulations containing
natural HA alone, HA with amino acids, or equine
collagen'® had demonstrated the performance in terms of

5 I o https:
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both clinical (volume loss, wrinkles) and instrumental
evaluations (volume and profilometry measurements,
hydration) on facial aging. Although it is not an endpoint
of this study to compare these results with those of other
trials, it can be noticed that in other cited studies the
injection sessions were more than one (from two to
four). In the case of Monoderma Fillagen®, a much more
prominent effect after only one injection session was
observed.

Probably, this result is due to the special composition
of the product which exerts an immediate volumizing
effect (presence of carboxymethylcellulose) and a more
pronounced remodeling (reduction of nasolabial folds
and marionette lines). Also, the improvement of superficial
and deep hydration of the skin was very pronounced. The
product under study could even improve its efficacy by
establishing a treatment protocol based on two or three
injection sessions and a very long duration of the effects.
Specific trials are required to assess the efficacy and dura-
tion of the results after repeated injections.
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