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ABSTRACT

In the aging process, the intracellular routes that regulate collagen homeostasis are influenced by the
exposome, resulting in its degradation and decreased synthesis, leading to sagging skin. Current evidence
indicates that oral collagen supplementation may promote wrinkles reduction in the eye area, wound
healing, skin elasticity and hydration improvement, enhancement of cellulite, some dermatitis, and nails
fragility. Large-scale and methodologically more robust studies are still needed to consider the use of oral
collagen as an effective adjuvant treatment to different dermatological conditions.
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RESUMO

Durante o processo de envelhecimento, as rotas intracelulares que regulam a homeostase do colageno sao influenciadas
pelo expossoma, resultando na sua degradagio e diminuigdo de sintese, levando a flacidez da pele. As evidéncias atuais
disponiveis apontam que a suplementagao oral de colageno poderia promover redugdo de rugas na regido dos olhos,
cicatrizagao de feridas, melhora da elasticidade e hidratagio da pele, melhora da celulite, de algumas dermatites e da
fragilidade das unhas. Ainda sdo necessarios mais estudos em larga escala e metodologicamente mais robustos para afir-
mar que o uso do colageno oral para tratamento adjuvante de diferentes condicoes dermatoldgicas seja realmente eficaz.
Palavras-chave: Colageno; Pele; Suplementos nutricionais
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INTRODUCTION

Collagen represents a family of 28 different proteins,
which make up about 30% of the total mass of all proteins in the
human body. It plays an essential role in the structure of various
tissues such as skin and bones, providing rigidity, flexibility, trac-
tion, and integrity'? (Table 1).

The dermis is composed of a large extracellular matrix
rich in collagen. Dermal collagen represents the most abundant
protein in the extracellular matrix and constitutes most of the
skin, corresponding to 90% of its dry mass.’

The collagen of the dermal connective tissue is essen-
tially responsible for the skin’s strength and the mechanical and
structural integrity.’ The complex fibers, fibrils, microfibrils, and
collagen molecules form the collagen fibers. Collagen fibers
provide elasticity to the skin and elastic fibers for delivering the
tone.*

Over the years, profound changes occur in the dermis
and epidermis structure through intrinsic and extrinsic aging
processes. Collagen density in the dermis significantly decreases
with age, associated with a reduction in dermal thickness. The
dermal collagen network becomes increasingly fragmented, pre-
senting shorter and less organized fibers, accumulating degraded
collagen fragments, largely caused by an increased expression of
matrix metalloproteinases. In parallel, the synthesis of extracel-
lular matrix new components by fibroblasts is slower, preventing
an adequate replacement of the degraded matrix. The elastic fi-
bers of the papillary dermis lose their integrity and do not reach
the dermal-epidermal junction. This global loss of elasticity and
strength leads to sagging and wrinkling of the skin.®

In addition to its structural role in the skin, collagen
and its fragments control different cellular functions, including
cell differentiation, migration, and synthesis of several proteins.®
There is evidence that collagen plays a role in regulating genes
such as Gpre, Krt, and Krtap, which encode structural compo-
nents of the epidermis and skin appendages, such as hair, hair
follicles, and nails.”

Collagen also participates in all stages of the healing
process. In the hemostasis stage, platelets aggregate around the
collagen exposed by the lesion and then secrete factors that sti-
mulate the coagulation cascade. During the inflammation phase,
inflammatory cells that have migrated to the lesion site secrete
proteolytic enzymes. The action of proteolytic enzymes on the
extracellular matrix constituents (mainly collagen) originates se-
veral peptides, which have a chemotactic effect for the recruit-
ment of other defense cells, such as neutrophils and macropha-
ges.® When activated, these cells secrete TNF-alfa and IL-1beta,
which directly influence collagen deposition in the wound,
stimulating its synthesis via fibroblasts and tissue inhibitors of
metalloproteinases. The collagen synthesis products also act by
stimulating fibroblasts and keratinocytes proliferation, thus pro-
moting re-epithelialization and angiogenesis.®

Molecular structure and skin collagen degradation

process

A triple helix of parallel polypeptides forms the primary
collagen molecular structure (protein), where each third amino
acid residue is a glycine (GLY). It results in X-Y-GLY, where X
andY are often proline (PRO) and 4-hydroxyproline (HYP - a
subunit unique to collagen), respectively, forming PRO-HYP-
-GLY, the most common triple chain found in collagen. The
triple helix structure is characteristic of collagens.”

The collagen turnover rate in adult humans is vastly low.
Intracellular degradation is more linked to physiological proces-
ses, while extracellular degradation is more connected to patho-
logical processes.’

Collagen molecules have a certain resistance to proteoly-
tic actions due to their helical structure; however, there are pro-
teolytic enzymes with high collagen specificity. This group of
proteolytic enzymes is the metalloproteinases (MMPs), with 23
known types. Most of them are produced and secreted as inac-
tive proenzymes.’

The MMPs responsible for fibrillar collagen degrada-
tion are MMP-1 (collagenase 1); MMP-2 (gelatinase A); MMP-
8 (collagenase 2); MMP-12 (collagenase 3); MT1-MMP; and
MT3M. MMP-3, MMP-10, and MP (membrane-associated
matrix metalloproteinases) are responsible for degrading type 3
collagen.’

Collagen and the aging process

Aging is a biological process that leads to gradual changes
in tissue function and structure. Intrinsic and extrinsic factors di-
rectly influence this process, which we currently call exposome.
The exposome is based on internal factors (physiology, age, body
morphology, genome), general external factors (socioeconomic
and sociodemographic condition), and specific external factors
(diet, environmental and occupational exposures, and lifestyle,
among others)'’ (Table 2).

These factors influence the intracellular pathways that
regulate collagen homeostasis. Time and ultraviolet radiation
in dermal fibroblasts lead to increased MMP activity, resulting
in collagen degradation and decreased synthesis. In addition to
collagen production, biological processes such as cell migration
and proliferation, and neoangiogenesis decrease over the years.
With time, the action of oxidative stress, and the formation of
free radicals, there is intensification in the activity of MMPs and
cytokines, resulting in an increase in collagen breakdown and
a decrease in its synthesis. Clinically, this process can be seen as
skin flaccidity."

The main histological changes in sagging skin are the
reduction in the number of collagen fibers and their fragmenta-
tion and disorganization. Elastic fibers also undergo degradation,

11,12,13

with loss of the regular morphological pattern (fibrillary).
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Table 1. Main types of collagen found in skin and appendages 3

Collagen types in skin structure and appendages

More abundant in skin, tendons, bones. Composed of flexible fibers with high

Typel tensile strength (these are the major components of the MEC).
Type III Associatﬁ:d with type I. It has finer nets. Present in the basement membrane
and papillary layer.
Type IV Present in the lamina densa of the basal layer.
Formed by a microfibrillary network. Mediator of the architecture and
Type VI composition of the extracellular matrix.
Participates in the skin healing process.
Type VII It forms the anchoring fibrils. It is the key structure for

dermoepidermal adhesion.

TABLE 2: Aggravating or triggering factors for

sagging skin ™%

Aggravating or triggering factors for sagging skin

Aging
Frequent weight variations
Rapid and excessive weight loss
Excessive liposuction

Presence of multiple and atrophic striae

Skin collagen assessment methods

There are some methods available for skin collagen as-
sessment, often used in studies and clinical research. These are
direct assessment methods (such as Cutometer, Ballistometer,
SkinFibrometer) and indirect assessment (Dermascan and Ul-
trascan).

Direct methods assess firmness, skin relaxation after trac-
tion (return to the original state), and skin elastic properties af-
ter suction. Indirect methods consist of high-frequency ultra-
sound with the ability to measure the thickness of the dermis
and objectively assess changes in the dermis using ultrasound

markers.'*!®

Oral Collagen Supplementation And Pro-Collagen

Supplementation

Oral collagen supplementation in Dermatology remains
a controversial topic due to the lack of regulatory control of the
quality and quantity of ingredients in the supplement market, as
well as the scarcity of scientific articles on the topic. However,
the interest of researchers in this subject has been growing over
the years."

Gelatin, hydrolyzed collagen, and bioactive collagen pep-
tides are used for oral supplementation. Collagen can be extrac-
ted from connective tissue in different ways: when denatured
by heat, collagen forms gelatin. After new enzymatic hydrolysis,

hydrolyzed collagen (HC) is produced, composed of peptides of
different lengths. HC has a lower molecular weight than gelatin,
is more water-soluble, and does not harden in room air: thus, it
can be formulated into liquids for oral consumption. This low
molecular weight protein has been widely used because of its
good biocompatibility, excellent degradability, and poor antige-
nicity.* HC can be re-hydrolyzed to bioactive collagen pepti-
des, including dipeptides and tripeptides, which are resistant to
hydrolysis by peptidases and systemic hydrolytic enzymes."’

Hydrolyzed collagen can cross the intestinal barrier and
reach blood circulation. These peptides are digested, absorbed,
and transported to the systemic circulation as peptides in the
small intestine.” Bioavailability studies in humans demonstrate
that dipeptides and tripeptides can be detected in the systemic
circulation after oral ingestion. Also, in vitro studies have sho-
wn that oral ingestion of HC induces collagenase at the level
of mRNA transcription and protein translation, promoting an-
tioxidant activity and producing firmer collagen fibrils. Animal
model studies conducted with rats demonstrate that tri (Gly-
-Pro-Hyp) and dipeptides (Pro-Hyp) reach the skin rapidly after
oral ingestion, occurring after 10 minutes, and they are retained
in the tissue for up to two weeks.'**

A placebo-controlled animal model study by Zague et
al. demonstrated a significant increase in collagen types I and IV
in the skin’s extracellular matrix and a decrease in metalloprotei-
nase 2.%' The antioxidant properties of HC are mainly due to the
presence of hydrophobic amino acids in the peptide; however, its
mechanism of action is not yet fully elucidated.?

To date, the literature has identified more than 30 peptides
in the blood after ingestion of hydrolyzed collagen, mainly Pro-
-Hyp.These peptides can exert several functions in the body, such as
fibroblasts proliferation.”
demonstrated more particular beneficial effects.* When the colla-

However, specific peptide sequences have

gen protein is hydrolyzed through a specific process with known
enzymes, cleavages occur at certain points leading to the formation
of bioactive peptides with functionality in the skin tissue.?

The literature suggests three different possible mecha-
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Table 3. Randomized controlled trials assessing hydrolyzed collagen supplementation on skin and appendage-related
outcomes

Article N. Intervention Time Results
. . Improved collagen density
Asserin, 2015° 106 - HC peptide 10g/daily (fish) 180 days  and fragmentation compared
healthy women - Placebo
to placebo
- HC peptide 5g/daily (fish)
- Blend with hyaluronic acid, . ..
Genovese, 120 healthy volunteers borage oil, n-acetylglucosamine, and 90 days Improved skin elasticity
2017% vy age oL v ’ Y compared to placebo
antioxidant
- Placebo
- HC (tripeptides) 3g/daily
. . 1 i N .
Choi, 20142 40 healthy volunteers HC (tripeptides) 3g/daily + vitamin 84 days Improved hydration and
C 500 mg 28 days post-laser erythema
- Control
Inoue, 2016% 85 healthy women - HC 10g/daily with dipeptides 10 mg 56 days Hydrolyzed fish collagen

- HC 10g/daily with dipeptides 0,5 mg
- Placebo

with dipeptides 10 mg,
significantly superior to
placebo in improving
hydration, elasticity, and
wrinkles

TABLE 4: Randomized controlled trials assessing supplementation with hydrolyzed collagen composed of bioactive

collagen peptides in skin and appendage-related outcomes

Article N. Intervention Time Results
Proksch, 2014 69 healthy - HC 2,5g (bioactive 56 days Improved skin elasticity compared to
women collagen peptides) placebo
- HC 5g (bioactive
collagen peptides)
- Placebo
Proksch, 2013% 114 healthy - HC 2,5¢ (bioactive 56 days Improved wrinkle volume and pro-
women collagen peptides) collagen type I and elastin content
- Placebo compared to placebo
Schunck, 2015% 105 healthy - HC 2,5¢ (bioactive 180 days Improved cellulite grade and skin dim-
women collagen peptides) pling and improved dermal density in
- Placebo regular weight and overweight women
compared to placebo
Hexsel, 2017°! 25 healthy - HC 2,5g (bioactive 28 days Increased nail growth and decreased
volunteers collagen peptides) breakage
- Control
nisms by which oral collagen ingestion may benefit the skin: (a)  peptides

collagen fragments may be precursors for collagen synthesis in
the skin; (b) collagen fragments can stimulate the production of
collagen and proteoglycans in the skin; and (c) collagen and its
fragments can increase skin turnover by inducing regulatory T
cells (Tregs) and M2 macrophages.?

Scientific evidence of the effectiveness of oral supple-
mentation of hydrolyzed collagen and bioactive collagen

In a recently published systematic review, were analyzed
randomized controlled trials using oral collagen and its effecti-
veness in improving skin quality, anti-aging benefits, and poten-
tial use in dermatological pathologies. The review included 11
studies were, totaling 805 patients, 699 women, 17 men, and 89
unspecified participants. The mean duration of the studies was
69.2 weeks (approximately 17 months). There were reports of
eight studies conducted with hydrolyzed collagen, two studies
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conducted with tripeptides, and one study conducted with col-
lagen dipeptides.” The results demonstrate that the use of colla-
gen supplementation is promising for the short and long term in
wound healing and skin aging. Collagen supplements improved
collagen elasticity, hydration, and density (in the methods asses-
sed)!” (Table 3 and 4).

HC has been used to treat several dermatological condi-
tions, including pressure ulcers, xerosis, and skin aging. A mar-
ked improvement in skin elasticity was observed with the use
of HC. A study of 106 Caucasian women aged 40-65 years (for
12 weeks) showed that oral intake of 10g/day of hydrolyzed
fish collagen led to an 8.83% increase in collagen density (ver-
sus 0% with placebo, p<0.01), and 31.2% reduction in collagen
fragmentation (versus increased fragmentation with placebo,
p<0.05).> The same authors evaluated 33 women with low skin
hydration who received fish collagen peptides 10g/day, porcine
collagen peptides 10g/day, and placebo for 56 days. They found
that fish and porcine collagen led to a 12% and 28% increase,
respectively, in skin hydration compared to the placebo.’

Another study assessed, for 90 days, 120 patients, aged
between 40-60 years, who consumed a nutricosmetic contai-
ning HC 5g, hyaluronic acid, borage oil, n-acetylglucosamine,
and antioxidants. The participants showed a significant increa-
se in skin elasticity (7.5% compared to baseline versus placebo,
p<0.01).2*»

Two studies analyzed 40 patients (32 women and eight
men) using collagen tripeptides 3g/day for four or 12 weeks.
Eight patients (33-44 years old) underwent an 1150 nm frac-
tional non-ablative laser procedure. Participants who received
supplementation with bioactive peptides had a significant im-
provement in skin hydration on the third day (p<0.05%) and
in skin elasticity on the 14th day (p<0.05%) compared to the
group that received placebo.The use of collagen post-procedure
also showed an improvement in post-laser erythema.

There was a report of only one study with collagen di-
peptides. This study assessed, for eight weeks, 85 Chinese women
aged 25-57. Consumption of collagen dipeptide supplements
improved skin hydration and elasticity, as well as decreased the
number, depth, and roughness of wrinkles, as measured by Vi-
sioFace (Courage-Khazaka, Germany), compared to participants
who received placebo (p<0.05%).*

Preliminary results regarding the use of HC in the treat-
ment of xerosis, aging, cellulitis, and pressure ulcers are promi-
sing. Effects include improved hydration, skin elasticity, dermal
collagen density, procollagen type 1 and elastin levels, and also
decreased collagen fragmentation, transepidermal water loss
(TEWL), and expression of MMPs 1 and 12."

The use of collagen can benefit other issues not related
to aesthetics. A good indication for its use is allergic contact der-
matitis and atopic dermatitis (AD).

Atopic dermatitis is a disease that presents an alteration in
the skin barrier function. Although no placebo was used, a 12-
week study of AD patients (13 participants in total: six receiving
tripeptides 3.9 g and seven receiving common collagen 3.9¢)

demonstrated a deficit in the production of chemokines expres-
sed by macrophages and stromal thymic lymphopoietin. After 12
weeks, lesions, severity index (SCORAD), qualitative hydration,
PTA, and pruritus improved significantly in the group that re-
ceived tripeptides. The different responses to different types of
collagen in AD may occur analogously in other diseases with an
altered barrier function."

Bioactive collagen peptides

Although it is generally believed that collagen peptides
are hydrolyzed to amino acids in the gastrointestinal tract be-
fore being absorbed into the bloodstream, considerable eviden-
ce exists to show that peptides can be absorbed partially intact.
Several studies on bioavailability in animals and humans with
collagen peptides administered orally demonstrate that they are
absorbed as free amino acids and also as peptides.* The bioavai-
lability of collagen peptides is 99%, that is, in the ingestion of 2.5
grams of bioactive peptides, 2.25 grams are absorbed.”

Ingested collagen peptides can cross the intestinal barrier
and, through the integrin membrane receptor, fibroblasts signal
stimulating the biosynthesis of type I collagen, proteoglycans,
and elastin in the dermal extracellular matrix.”® Within the tar-
get connective tissue, the peptides can exert their action on the
skin’s metabolic processes.

Elasticity, hydration, and transepidermal water loss

A randomized, double-blind, placebo-controlled study
assessed the effectiveness of hydrolyzed collagen composed of
bioactive collagen peptides on skin biophysical parameters rela-
ted to skin aging. The research randomized 69 women aged 35-
55 years to receive 2.5 g or 5 g of hydrolyzed collagen composed
of specific peptides or a placebo once daily for eight weeks. The
authors objectively measured skin elasticity, hydration, rough-
ness, and transepidermal water loss before the first administra-
tion of the product (t0) and after four (t1) and eight (t2) weeks
of regular ingestion. The study also assessed skin elasticity four
weeks after the last product intake. The results showed that both
doses of hydrolyzed collagen improved the parameters evaluated
compared to placebo. In the assessment of skin elasticity through
cutometry, there was a statistically significant improvement in
both doses compared to placebo. After four weeks of the last in-
gestion of the peptides, significantly superior skin elasticity was
demonstrated in the subgroup of elderly patients, with about
98% of positive effect after the ingestion of hydrolyzed collagen.
The assessment of skin hydration by corneometry showed an
increase of 11-14% in hydration in women over 50 years of age.
Regarding transepidermal water loss, there was a 6-7% reduc-
tion in water evaporation in women over 50 years old. No diffe-
rences were demonstrated regarding skin roughness. The results
show that oral ingestion of bioactive collagen peptides promotes
a significant difference in skin elasticity. Also, the effects are lon-
g-lasting, especially in women over 50.%"%!

A randomized, double-blind, placebo-controlled study
evaluated the efficacy of taking 5 g of hydrolyzed collagen orally
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in 36 postmenopausal women. The research assessed participants
for skin elasticity of the cheeks using cutometry at baseline, two
and four weeks after randomization, and four weeks after treat-
ment discontinuation. The skin elasticity of participants who re-
ceived HC increased compared to placebo (p=0.006 and 0.03,
respectively). After four weeks of treatment discontinuation
(week eight), the skin elasticity of the cheeks remained superior
in the HC group compared to the placebo group (p=0.01 and
0.004, respectively).’> More recently, Miyanaga et al. (2021) con-
ducted a double-blind, randomized, controlled trial to evaluate
supplementation of 1 g to 5 g collagen peptides versus place-
bo regarding skin quality. The study assessed skin water content,
transepidermal water loss (TEWL), skin elasticity, and thickness
before treatment and after four, eight, and 12 weeks in 99 heal-
thy patients. The research also quantified the level of natural
hydration factor before treatment and after 12 weeks. The results
demonstrated that oral ingestion of collagen peptides increased
water content in the stratum corneum and epidermis and de-
creased transepidermal water loss. The study also showed an in-
creased level of natural hydration factor in the stratum corneum.
Skin elasticity and skin thickness remained unchanged.*

Wrinkles

Regarding wrinkles, a double-blind, randomized, pla-
cebo-controlled study evaluated 114 women aged 35-55 years
who were randomized to receive 2.5 g of bioactive collagen
peptides or placebo once daily for eight weeks. The study ob-
jectively assessed the wrinkles in all participants before the start
of treatment, after four and eight weeks of treatment, and four
weeks after the last ingestion. The authors established a subgroup
to perform suction blister biopsies, analyzing pro-collagen I,
elastin, and fibrillin at the beginning of treatment and after eight
weeks. The ingestion of the bioactive collagen peptides promo-
ted a statistically significant reduction (7.2%) in the volume of
wrinkles in the eye region compared to placebo after four weeks
of treatment. The effect was even more pronounced after eight
weeks of treatment, with an average reduction of 20.1% com-
pared to placebo (p<0.01). Four weeks after the last ingestion
of the product, the group that received the bioactive collagen
peptides continued to demonstrate a significant 11.5% reduction
in the volume of wrinkles in the eye region. After eight weeks
of administration, a significantly higher amount of procollagen
type I (65%) and elastin (18%) content was detected in the group
treated with bioactive peptides compared to the group receiving
placebo. For fibrillin, an increase of 6% was detected.?

Cellulitis

Bioactive collagen peptides also demonstrated a rela-
tionship with clinical improvement in the treatment of moderate
cellulite, in a study conducted with 105 healthy women aged 24-
50 years, skin phototypes 1-3. Supplementation was performed
with 2.5g/day for 180 days, resulting in a statistically significant
decrease in the degree of cellulite and skin dimpling (p<0.05)
in normal-weight women. The data revealed a 5.3% reduction

in cellulite score after three months and a 9% reduction after six
months compared to placebo. Concerning skin dimpling, there
was a significant 11% reduction in normal-weight women. Also,
dermal density improved significantly (p<0.05) compared to
placebo.The study also observed the effectiveness of the peptides
in overweight women, although the impact was less pronounced
compared to normal-weight women.?

Fragile nails

An open-label study assessed the effectiveness of collagen
peptides in 25 patients with brittle nail syndrome. Patients recei-
ved bioactive collagen peptides 2.5 g once daily for 24 weeks,
followed by a four-week treatment-free period. Bioactive collagen
peptides promoted a 12% increase in the nail growth rate and a
42% reduction in the broken nails frequency. Additionally, 64%
of participants achieved clinical improvement in brittle nails, and
88% showed improvement within four weeks of treatment. The
study demonstrates that daily intake of bioactive collagen peptides
increases nail growth and improves brittle nail syndrome, with a
notable reduction in the frequency of broken nails.”

Wound healing and re-epithelialization

Animal studies indicate a positive effect of the oral colla-
gen peptides on epithelialization and reduced healing time, im-
proving angiogenesis. In this sense, an observational study assessed
the impact of bioactive collagen peptides on wound healing. The
study followed up 22 patients with postsurgical wounds (Group
A - 12 receiving the peptides and 10 receiving the placebo) and
20 patients with unhealed wounds (Group B - 10 receiving the
peptides and 10 receiving the placebo). In both groups, patients
who received bioactive collagen peptides presented significantly
better healing than patients treated with placebo, who had poor
or suboptimal outcomes in most cases. The results of this inves-
tigation demonstrate a positive impact of the use of collagen on
wound healing, even in cases where normal healing is expected
to obtain aesthetic results. The positive effect on the skin is mainly
due to the direct impact on the dermal extracellular matrix turno-
ver, with a significant increase in collagen and elastin synthesis.**

DISCUSSION

There is growing evidence showing different benefits of oral
collagen peptide supplementation for the skin.To date, the available
studies are heterogeneous and present methodological limitations,
which makes the results often not comparable with each other, so
the evidence on collagen supplementation remains controversial.

The response to oral collagen depends on several factors.
The age of the patient can have a direct influence on the results.
Patients over 50 years old show a better improvement in elas-
ticity than young patients since younger patients have a higher
basal elasticity and are expected to obtain a milder response."

Other factors such as gender, ethnicity, skin type, lifestyle,
comorbidities, and the patient’s skin condition may also play a role.
Thus, further studies are needed to assess the efficacy in different
patient niches and determine the most adequate response time.
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The appropriate dose remains undefined. High doses of
oral collagen (15 g 3x/day) have shown improvement in healing
processes, but doses of 2.5 g of bioactive peptides have already
been shown to be effective in improving periorbital wrinkles."
Most studies were conducted with healthy women, which leads
to a concern regarding the effectiveness of collagen use in pa-
tients with comorbidities.

It is noteworthy that patients who seek the use of oral
collagen-based supplements, in general, have high expectations
regarding their results, most of the time due to a lack of adequate
information.

The results reported in the studies presented are highly
dependent on measurement tools (transepidermal loss, skin
hydration, elasticity, collagen density, etc.). However, patient sa-
tisfaction is also an important indicator of improved quality of
life, and participants included in the studies mentioned reported
positive feedback after using oral collagen.

CONCLUSION

The evidence available to date indicates that oral collagen
supplementation may have an adjunctive role in the treatment of
the following conditions:

- Improved skin elasticity;

- Wrinkle reduction in the eye area;

- Wound healing (including pressure ulcers);

- Cellulite improvement;Improved skin hydration;

- Improved atopic dermatitis and allergic contact der-

matitis;
- Improved brittleness and increased nail growth.
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