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ABSTRACT

INTRODUCTION: Oxidative stress, characterized by an imbalance between the production of reactive
oxygen species (ROS) and antioxidant defense, seems to be the main process that worsens skin aging, and
the mitochondria is an important source of ROS.There is increasing evidence that oral administration of
functional nutrients can protect the skin from oxidative damage.

OBJECTIVE: To evaluate the effectiveness of an oral supplement with collagen peptides and other nu-
trients in reducing the signs of photoaging.

METHODS: In vitro studies evaluated the antioxidant and antiglycant effects under UV light, as well as
the synthesis of extracellular dermal matrix components; then, a clinical trial was developed with women
between 35 and 60 years old, for 12 weeks. Hydration (corneometry) and skin firmness (cutometry)
measurements were performed.

Resurrs: The supplement showed antioxidant and antiglycant properties under the stress generated by
UV radiation, as well as the ability to induce synthesis of extracellular dermal matrix elements; There was
an improvement in all clinical parameters of aging. Significant improvement in hydration and firmness
and elasticity were also observed.

Concrusion: Collagen peptides and nutrients association demonstrated an effect in some mechanisms
involved in the photoaging process, leading a clinical improvement.

Keywords: Collagen; Exposome; Oxidation; Skin Aging; Glycation End Products, Advanced; Dietary
Supplements.

RESUMO

INTRODUCAO: O estresse oxidativo, caracterizado pelo desequilibrio entre a produgio de espécies reativas de oxigénio
(ERO) e a defesa antioxidante, parece ser o principal processo para piora do envelhecimento da pele. Ha evidéncias de
que a administragdo oral de nutrientes funcionais pode proteger a pele dos danos oxidativos.

OBJETIVO: Avaliar a eficacia de um suplemento oral com peptideos de colageno e outros nutrientes na redugio dos
sinais do_fotoenvelhecimento.

METopos: Estudos in vitro avaliaram os efeitos antioxidantes e antiglicantes sob luz ultravioleta (UV), bem como a
sintese dos componentes da matriz dérmica extracelular; em seguida, desenvolveu-se um ensaio clinico com mulheres
entre 35 e 60 anos durante 12 semanas. Mediu-se a hidratagio (corneometria) e de firmeza da pele (cutometria).
REsurTapos: O suplemento demonstrou propriedades antioxidantes e antiglicantes contra o stress sob radiagao U]
bem como a indugdo de sintese de elementos da matriz dérmica extracelular. Houve melhora em todos os pardmetros
clinicos do envelhecimento; observou-se também melhora significativa da hidratagdo, firmeza e elasticidade.
Concrusdo: A combinagdao de peptideos de colageno com outros nutrientes demonstrou um efeito sobre alguns meca-
nismos envolvidos no processo de_fotoenvelhecimento, levando a uma melhora clinica de seus sinais.

Palavras-chave: Envelhecimento da Pele; Colageno; Expossoma; Oxidagdo; Produtos Finais de Glicagdo Avangada;
Suplementos Nutricionais.

Original Article

Authors:
Flavia Alvim Sant’Anna Addor’
Nathalia Terumi Kawakami?
Michelle Sabrina da Silva’

Grupo MEDCIN, MEDCIN Pesquisa
clinica, Osasco (SP), Brazil

FQM Pharmaceuticals, Medical
Department, Rio de Janeiro (RJ),
Brazil

Grupo MEDCIN, MEDCINinvitro,
Osasco (SP), Brazil

Correspondence:
Flavia Alvim Sant’Anna Addor
flavia.addor@medcin.com.br

Financial support: This study was
sponsored by FQM Farmacéutica.

Conflicts of interest: None.

Is it a clinical trial? CAAE:
48463321.0.000 Ethics committee
number: 5514

Submission on: 18/10/2023
Approved on: 07/01/2024

How to cite this article:

Addor FAS, Kawakami NT, Silva MS.
Efficacy of a dietary supplement on
the molecular and clinical para-
meters of skin aging. Surg Cosmet
Dermatol. 2025;17:¢20250308.



http://www.surgicalcosmetic.org.br/
http://www.dx.doi.org/10.5935/scd1984-8773.20191131410

Addor FAS, Kawakami NT, Silva MS.

INTRODUCTION

Skin aging consists of a progressive decline in cellular
functions, with a consequent reduction in its protective func-
tions against external aggressions. The skin loses its ability to
defend itself against physical, chemical, and biological stimuli
over the course of a lifetime, and becomes increasingly fragile.'
In the epidermis, the decline in keratinocyte proliferation leads
to thinning of the epidermis and stratum corneum, and redu-
ced synthesis of epidermal lipids, with a consequent pH increa-
se on the surface; the barrier function is therefore increasingly
compromised, with increased dryness and irritative reactions,
accompanied by inflammatory processes. The stratum corneum
presents a 30% decrease in its lipid content over the course of
life, when compared to the young stratum corneum.? In the
dermis, the process of fibroblast senescence, marked by mor-
phological changes and functional decline, leads to progressively
reduced synthesis of collagen, elastin, and proteoglycans, which
make up the extracellular matrix; concomitantly, an imbalance
occurs between the synthesis of collagen-degrading enzymes —
metalloproteinases — and their inhibitors, which may even be
reduced.” These phenomena are concomitantly aggravated by
extrinsic factors, solar radiation being the most well-established
of them; however, other environmental factors — atmospheric
pollution and high temperatures — and lifestyle triggers such as
smoking, sleep changes, emotional stress, and nutritional factors
have shown evidence of influencing skin aging. They have been
considered the main factors for skin aging exposome, due to the
current level of evidence that each factor presents;! however,
menopause, chronic diseases, some continuous-use medications
can also interfere with aging-related skin damage, contributing
to the worsening of its signs.” Therefore, “intrinsic” and “extrin-
sic” aging processes overlap, but have a common factor: they are
strongly related to the increased generation of free radicals in
the skin, the neutralization of which is not complete. Oxidative
stress, marked by this imbalance between the production of reac-
tive oxygen species (ROS) and antioxidant defense, appears to be
the most harmful process in skin aging.’

Particularly mitochondria are an important source of ROS,
probably the most important at an intracellular level.” Oxidative
stress can lead to immune alterations, oncogenesis, and accelerated
signs of aging. With regard to aging, ultraviolet A (UVA) radiation
is known to generate ROS, leading to damage of keratinocytes,
especially fibroblasts, interfering with fibroblast function, and re-
ducing the synthesis of collagen, elastin, and hyaluronic acid, and
increasing the expression of protein-degrading enzymes such as
metalloproteinases and elastase.® Glycation is another important
mechanism in the aging process; the generation of advanced glyca-
tion end products (AGEs), resulting from nonenzymatic reaction
between glucose and proteins, leads to changes in the structural
properties of collagens 1 and 4, directly resulting in dermal and
microvasculature functional impairment, with reduced elasticity,
greater fragility to trauma, and damage to the healing process.’
Diabetes mellitus, a more frequent pathology in later life, and even

hyperglycemic diets, induce this phenomenon. UVA radiation is
capable of potentiating tissue glycation, increasing the expression
of elastase and tropoelastin, clinically manifested by elastosis. The
oxidation that UVA radiation promotes also increases the genera-
tion of AGEs (glycoxidation)."

Pre-clinical stage: in vitro antioxidant evaluation
Method

The production of superoxide by mitochondria can be
visualized in fluorescence microscopy using the reagent Mito-
SOX™ Red, which permeates living cells, selectively targeting
mitochondria. This reagent is rapidly oxidized by superoxide, but
not by other ROS and reactive nitrogen species (RINS). The oxi-
dized product is highly fluorescent when it binds to nucleic acid,
allowing semi-quantification by imaging of this mitochondrial
oxidative stress.'

Human keratinocytes were cultured on four plates, after
determining the noncytotoxic concentration of the supplement
for the experiment. Plate 1 was designated as baseline control
(nonirradiated and untreated). Plate 2 was irradiated with 10J/
cm? UVA (365nm) and plates 3 and 4 were treated with different
concentrations of the supplement and then irradiated using the
same parameters as plate 2 (positive control).

RESULTS

The results found that cultures exposed to UV radiation
had mitochondrial oxidative stress increased by 36% (P<0.001)
when compared to the baseline control group. The supple-
ment reduced mitochondrial oxidative stress by 25% and 20%
(p<0.01) at concentrations of 0.10 and 0.03mg/mL, respecti-
vely, when compared to the group exposed to UV radiation,
demonstrating its ability to protect cells from damage caused by
free radicals. These results are shown in chart 1:

Pre-clinical stage: in vitro anti-glycation evaluation

Human fibroblasts were incubated with three concen-
trations of noncytotoxic AGEs for 48 hours and then exposed
to UV radiation. The AGEs were then quantified using the en-
zyme-linked immunosorbent assay (ELISA) technique. The-
se were cultured on plates after determining the noncytotoxic
concentration of the supplement for the experiment. Plate 1
was designated as the baseline control (nonirradiated and un-
treated) in the three batches. Plate 2 was irradiated with 10]/
cm? UVA (365nm) and plates 3, 4, and 5 were treated with the
supplement in three different noncytotoxic concentrations to
be irradiated after 48 hours in the same parameters as plate 2
(positive control).

The supplement reduced the generation of AGEs by 41%
(p<<0.01) at a concentration of 0.10 mg/mL when compared to
the group exposed to UV radiation, demonstrating its ability
to protect cells from the formation of AGEs triggered by UVA
radiation. These results are shown in chart 2:
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Pre-clinical stage: in vitro protection and synthesis of
collagen, elastin, and hyaluronic acid

Senescent human fibroblasts were treated with the su-
pplement in three noncytotoxic concentrations for 72 hours.
The cells were then fixed in 4% paraformaldehyde for subse-
quent immunolabeling and semi-quantification of type-1 colla-
gen using an immunofluorescent technique. These cultures were
performed on plates after determining the noncytotoxic con-
centration of the supplement for the experiment. In the three
batches, plate 1 was the baseline control (nonirradiated and un-
treated). Plate 2 was irradiated with 10J/cm? UVA (365nm) and
plates 3, 4, and 5 were treated with the supplement in three

EXIMIA FIRMALIZE AOX (mg/mL) +

UV radiation

different noncytotoxic concentrations to be irradiated after 48
hours in the same parameters as plate 2 (positive control). Each
batch was used to assess the effect of the supplement on protec-
ting the synthesis of collagen, elastin and hyaluronic acid.

Results

The results showed that exposing the cultures to UV ra-
diation promoted significant reductions in type-1 collagen, elas-
tin, and hyaluronic acid. (Graphs 3,4, and 5)

The supplement was able to protect these molecules
from UV radiation damage, keeping their concentrations close
to the baseline control, which is the nonirradiated culture.
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The preservation of the concentration of type-1 colla-
gen, elastin, and hyaluronic acid is 65%, 92%, and 100% respec-
tively, compared to the nonirradiated area, demonstrating their
protective effect on fibroblasts.

Clinical stage
Subjects

This is a randomized, double-blind, noncomparative, 12~
week study, which included 33 women between 35 and 60 years
old with clinical complaints and signs of facial and body aging. Ex-
clusion criteria were any skin anti-aging treatment up to four weeks
prior to inclusion in the study, pregnancy or breast-feeding, parti-
cipants using corticosteroids, immunosuppressants, or with active
endocrinopathies, or any other medical condition that could affect
the results. All participants were instructed to maintain their normal
diet, and not to intentionally expose themselves to the sun.

Ethical considerations:

The study was conducted in accordance with Good Cli-
nical Practice guidelines. This study was performed after ethical
approval, issued by the Research Ethics Committee of Univer-
sidade Sio Francisco, SP, Brazil on July 5, 2021, under opinion
number 4.826.741 and CAAE: 48463321.0.0000.5514.

METHOD

Intervention: supplement

All participants were given an oral powder supplement
with 11g of protein containing: bioactive collagen peptides
(Verisol®), hydrolyzed collagen, vitamin C, lutein, Hibiscus sab-
dariffa extract and Aristotelia chilensis extract (Delphinol®) in
sachets for daily use. They were instructed to consume one sa-
chet a day, diluted in 200mL of water for 12 weeks. All the parti-
cipants were instructed to record the time they took the supple-
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ment and any discomfort or complications in a diary provided
by the treatment facility.

Clinical and subjective assessment

The clinical and subjective assessments used parametric
scales where 1= worsening and 5= marked improvement; the
clinical assessments were conducted by a trained dermatologist.

In the facial region, the following parameters were asses-
sed: fine lines, expression lines, smoothness, elasticity, firmness,
and general appearance, using a categorical scale.

In the gluteal and thigh regions, contours, orange peel
appearance, elasticity, firmness, and general appearance were as-
sessed using the same scale as the facial region.

All assessments were performed at the beginning of the
study, after six weeks and after 12 weeks; at the same time, any
condition that could be an adverse reaction related or not to the
use of the supplement was assessed.

Instrumental assessment
Instrumental assessments were performed after acclimati-
zation for 20 minutes at a temperature of 20£2°C and humidity
of 50£5%; and the following measurements were taken:
~firmness and elasticity (Cutometer®) in the left perior-
bital area and right lateral area of the thigh, in the middle third;

®

- hydration (Corneometer®) on the face (median

frontal area).

RESULTS

Of the 33 participants who started the study, three did
not attend their visits for reasons unrelated to the study, and were
therefore excluded. The study was completed with valid data
from 30 participants, and no adverse events related to the use of
the supplement were reported.

CHART 5: Semi-quanti-
fication of hyaluronic
acid synthesis in aged
fibroblast culture

0,03 0,01

All participants reported adherence to treatment of 80%
or more during the six and 12 weeks of the study.

Statistical analysis

The statistical analysis of the data was performed using
the nonparametric Wilcoxon test for paired samples, based on
the scores given at six and 12 weeks versus the baseline; for pai-
red samples that followed a normal distribution, the parametric
t-Student statistical test was used.

Clinical assessment

Of all the parameters assessed for the face and body (but-
tocks and thighs), some degree of statistically significant impro-
vement was observed;

The facial area revealed a significant improvement after
six weeks of use in all the items assessed (firmness, elasticity, fine
lines, expression lines, glow, and general appearance), as shown
in table 1.

A statistically significant clinical improvement was seen
in the gluteal area at six weeks for firmness and skin relief; and
in the 12-week assessment, there was a significant improvement
for all the items evaluated: firmness, elasticity, skin tone, general
appearance, relief, contours, and orange peel appearance, as sho-
wn in table 2.

Improvements were clinically observed in the thigh area
at six weeks, and were statistically significant for the orange peel
aspect; at 12 weeks, all the items assessed, such as firmness, elas-
ticity, skin appearance, general appearance, orange peel aspect,
contours, and skin relief, had improved significantly, as shown
in table 3.
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TABLE 1: Clinical assessment of the facial area at six and 12 weeks after supplement use

Face

Clinical efficacy

Clinical parameters timepoints % improved p-value conclusion
E 6 wks 26.67% 0.0048 Hypothesis rejected*
irmness
12 wks 73.33% <0.0001 Hypothesis rejected*
Elastici 6 wks 26.67% 0.0048 Hypothesis rejected*
astici
o 12 wks 70% <0.0001 Hypothesis rejected*
Supol 6 wks 46.67% 0.0002 Hypothesis rejected*
eness
HPP 12 wks 90% <0.0001 Hypothesis rejected*
Overall 6 wks 46.67% 0.0008 Hypothesis rejected*
erall appearance
v PP 12 wks 90% <0.0001 Hypothesis rejected*
Fine i 6 wks 36.67% 0.0242 Hypothesis rejected*
ine lines
12 wks 70% 0.0001 Hypothesis rejected*
. . 6 wks 26.67% 0.0181 Hypothesis rejected*
Grooves and expression lines Y !
12 wks 70% <0.0001 Hypothesis rejected*

Subjective assessment

Table 4 shows the percentage of positive responses, grou-
ped together (some degree of improvement) for each item asses-
sed; the responses were grouped into facial and body (buttocks
and thighs).

Instrumental assessment

Hydration (Corneometer®)

Hydration measured on the face (frontal area) after three
months of daily use showed a statistically significant improve-
ment by 16.65% (p<0.05).

Firmness (Cutometer®)

The biophysical parameter of firmness, which was mea-
sured in two areas: periorbital and thighs, showed an improve-
ment by 33.28% in the periorbital region and 19.8% in the thigh
area, both statistically significant (p<<0.05).

Elasticity (Cutometer®)

The biophysical parameter of elasticity was measured in
two areas, periorbital and crural, and showed an improvement
by 70.3% in the periorbital region and 30.3% in the crural area,
both statistically significant (p<0.05).

DISCUSSION

In the pre-clinical stage, the association of nutrients con-
tained in the supplement demonstrated a broad antioxidant ef-
tect, reducing the formation of ROS in keratinocyte culture and
exerting a protective effect on the fibroblast against UV radiation,
significantly recovering the synthesis of elements fundamental to
dermal integrity: type-1 collagen, elastin, and hyaluronic acid.

These effects can be explained by the synergistic antio-
xidant action of vitamin C (a broad antioxidant found on the
epidermal surface which is depleted by sunlight and atmospheric
pollution)® and lutein (a carotenoid which is essential for direct
protection against visible light and an antioxidant against the ef-

16 As an essential

fects of ultraviolet radiation) on different sites.
nutrient, its deficiency is relatively common, especially among in-
dividuals who do not eat dark leaty vegetables such as watercress,
spinach, rocket, etc.'” The polyphenols in Delphinol®, particularly
delfinidin, but also other anthocyanidins, have a broad antioxi-
dant and anti-inflammatory action against UV-induced damage."®
In addition to its antioxidant action, delfinidin acts in important
stages of the aging inflammation, covering its main mechanisms,
such as suppressing epidermal NF-kB and AP-1, and reducing the
expression of metalloproteinases.'” Together with these polyphe-
nols, the mechanism of antioxidant action of Hibiscus sabdariffa
had already been studied in neoplasms, and was recently eviden-
ced by the isolation of its main compounds with this property:
chlorogenic and neochlorogenic acids, cryptochlorogenic acid,
rutin, and isoquercitin.*’ The compound found in Hibiscus sab-
dariffa has been shown to be a broad ROS scavenger, and to have
cell membrane protective effects against lipid peroxidation and
prevent the depletion of endogenous antioxidant systems such as
glutathione and superoxide dismutase.” The anti-glycemic action
of Hibiscus sabdariffa has also been documented, its ability to re-
duce insulin resistance has been demonstrated in patients with
type-2 diabetes; at a molecular level, it has been shown to inhibit
the expression of receptors for advanced glycation endproducts
(RAGE:s).* Studies on the bioavailability of hydrolyzed collagen
has shown that after ingestion in the form of peptides, they reach
tissues such as skin and cartilage, stimulating the metabolism of
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TABLE 2: Clinical assessment of the gluteal area at six and 12 weeks after supplement use

Gluteus
Clinical efficacy
Clinical parameters Timepoints % improvement p value Conclusion
Ei 6 wks 30.00% 0.0331 Hypothesis rejected*
irmness
12 wks 46.67% 0.0008 Hypothesis rejected*
Elastici 6 wks 23.33% 0.0911 Hypothesis not rejected
astici
o 12 wks 50.00% 0.0005 Hypothesis rejected*
Suool 6 wks 23.33% 0.0866 Hypothesis not rejected
uppleness
PP 12 wks 50.00% 0.0013 Hypothesis rejected*
Overall 6 wks 20.00% 0.1431 Hypothesis not rejected
erall appearance
v PP 12 wks 53.33% 0.0003 Hypothesis rejected*
Ski b 6 wks 26.67% 0.0047 Hypothesis rejected*
in smoothness
12 wks 46.67% 0.0002 Hypothesis rejected*
G 6 wks 23.33% 0.0911 Hypothesis not rejected
ontours
“ 12 wks 50.00% 0.0005 Hypothesis rejected*
. 6 wks 26.67% 0.0550 Hypothesis not rejected
Orange peel appearance (cellulitis) o
12 wks 53.33% 0.0007 Hypothesis rejected*

5% significance level: | *Hypothesis: There is no difference among investigational periods

TABLE 3: Clinical assessment of the thigh area at six and 12 weeks after supplement use
Thighs

Clinical efficacy

Clinical parameters Timepoints % improved p value Conclusion
Ei 6 wks 26.67% 0.1234 Hypothesis not rejected
irmness
12 wks 53.33% 0.0003 Hypothesis rejected*
Elastici 6 wks 23.33% 0.1933 Hypothesis not rejected*
astici
o 12 wks 53.33% 0.0002 Hypothesis rejected*
Supsl 6 wks 23.33% 0.0911 Hypothesis not rejected
uppleness
PP 12 wks 63.33% 0.0001 Hypothesis rejected*
Overall 6 wks 16.67% 0.2243 Hypothesis not rejected
verall appearance
PP 12 wks 50.00% 0.0004 Hypothesis rejected*
Ski b 6 wks 16.67% 0.2458 Hypothesis not rejected*
in smoothn
SOOTIRER 12 wks 53.33% 0.0001 Hypothesis rejected*
C 6 wks 13.33% 0.017 Hypothesis not rejected
ontours
12 wks 53.33% 0.0003 Hypothesis rejected*
» 6 wks 30.00% 0.0315 Hypothesis rejected
Orange peel appearance (cellulitis) o
12 wks 40.00% 0.0055 Hypothesis rejected*

5% significance level: | *Hypothesis: There is no difference among investigational periods

dermis cells, improving the synthesis of extracellular matrix prote-
ins, and consequently replacing damaged collagen fibers with new
ones, with properties that restore the structure of the dermis.”
Clinical studies with supplements containing collagen peptides
have shown improvements in dermal and epidermal parameters
related to aging.

One of the largest clinical studies using Verisol® included
114 women aged between 45 and 65 who received 2.5g/day for
eight weeks. There was a significant reduction in periocular lines
when compared to the control group, and type-1 pro-collagen
and elastin synthesis increased significantly in the subgroup sub-
jected to histological assessment.?*
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TABLE 4: Positive responses obtained in the subjective evaluation at six and 12 weeks after supplement use

Parameters

Percentage of positive responses

Improved firmness
Improved elasticity
Improved suppleness
‘Wrinkle reduction
Improved expression lines
Improved grooves

Improved overall skin appearance

Improved Firmness

Improved elasticity

Improved skin smoothness
Decreased contour

Improved orange peel appearance

Improved overall appearance

D45 D90
Face
80.00% 90.00%
76.67% 90.00%
80.00% 86.67%
63.33% 83.33%
70.00% 80.00%
63.33% 76.67%
86.67% 90.00%
Gluteus and thighs
76.67% 86.67%
80.00% 86.67%
66.67% 80.00%
73.33% 76.67%
83.33% 86.67%
83.33% 90.00%

5% significance level: | *Hypothesis: There is no difference among investigational periods

The presence of vitamin C as a co-factor in the synthesis
of collagen and elastin may also favor the magnitude of the-
se dermal effects.”® The supply of oral amino acids to the skin
can also be very beneficial, especially if considered that many
populations may be subject to hypoproteinemia — vegetarians,
post-bariatric surgery patients, and individuals undergoing crash
diets or even with an increased consumption due to heavy phy-
sical exercise. A literature review highlighted the characteristics
of amino acids and their benefits for skin metabolism:*

- essential amino acids such as histidine, serine, and argi-
nine participate in the production of filaggrin and skin hydration;

- lysine is involved in the maturation of proteins during
the hydroxylation reactions of collagen synthesis;

- branched-chain amino acids (isoleucine, leucine, and
valine), when supplemented together, have shown benefits in
improving wrinkles, healing wounds, and protecting the skin
against UVB damage;

- phenylanine and trypsin participate in the production
of melanin;

- tryptophan acts as a precursor to melatonin, a hormone
that protects the skin against oxidative stress;

- methionine is present in the formation of polysacchari-
des and glycosaminoglycans;

- threonine plays a role in moisturizing the stratum cor-
neum. The results of the pre-clinical studies showed a clinical
correlation, with a significant improvement in signs related to
photo-aging, such as fine lines, dynamic lines, and radiance, es-
pecially in facial skin, which is more exposed to solar radiation.

There was also an improvement in firmness and elasticity, whi-
ch had already been significantly observed in both clinical and
quantitative instrumental assessments.

However, the improvement in dermal parameters such
as contours, skin relief, elasticity, and firmness show that the
combination of antioxidant nutrients with collagen peptides can
positively affect the clinical improvement of signs of skin aging,
especially with continued use. After 12 weeks of daily use, a sig-
nificant improvement was seen in all the parameters evaluated.

Therefore, the results of this study indicate a positive and
relevant effect on the entire integument, improving the integrity
and functionality of the skin, with progressive improvement
with continued use.

CONCLUSION

The combination of nutrients contained in the supple-
ment studied demonstrated a broad antioxidant effect, preser-
ving keratinocytes and fibroblasts against UV-induced oxidative
damage, while maintaining the ability of fibroblasts to synthesize
collagen, hyaluronic acid, and elastin.

The benefits of antioxidant action, possibly synergistic
with the fibroblast-stimulating effect of collagen peptides on the
synthesis of collagen, hyaluronic acid, and elastin, had relevant
results in all the signs of aging studied, in all the areas studied.

Daily use of this supplement proved to be safe for conti-
nued use, which favors its use both in the prevention of dama-
ge caused by extrinsic aging and in the improvement of signs
already existing. @
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