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Synopsis

The aim of this study was to evaluate the antitageifect of a commercial product based on
collagen and elastin peptides: Collactive™. A ranad®d, controlled, single-blind study was
conducted on healthy female subjects. Forty-fobjexiis aged 40 to 55 years old and with
wrinkles on the crow’s feet were included. Twentgtsubjects were supplied with the active
product for 3 months and twenty-two with the plamefnti-wrinkle and moisturizing effects
were assessed on crow’s feet by objective metHoliiswing 28 days and 84 days of
products consumption; tolerance and global apptieniavere directly evaluated by subjects
at the end of the study, using self questionna&ésr 3 months of supplementation, the
number of deep wrinkles decreased in the activeggamd a significant difference was seen
between the two groups on this parameter (p<ON&)ntergroup difference was highlighted
on microrelief furrows and average wrinkles buiféedence limit to significance was
observed on the total wrinkled surface betweerattiee and placebo groups (p<0.1). No
adverse effect was reported during Collactive™ gmpntation. This study demonstrates the
skin anti-ageing benefits of Collactive™: resuliggest that Collactive™ prevents and

diminishes wrinkles on crow’s feet.
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Introduction

Skin characteristics are known to be affected logenous and environmental factors. As a
conseqguence, cutaneous ageing is the result ofifioitinsic ageing, which causes changes in
tissue structure, and extrinsic ageing, causedbiy@amental influences and in particular
chronic exposure to solar ultraviolet exposure smdking (Langton et al, 2010). Lifestyle
factors are also involved in skin ageing and daddits have been related to skin appearance
(Boelsma et al, 2003; Cosgrove et al, 2007; Purlad €001). In particular, Purba et al.
illustrated that skin wrinkling in a sun-exposetd $n older people of various ethnic
backgrounds is influenced by the types of foodsaored and one third of the variance is
predicted by food intake. Qils, fish, vegetabled aereals appeared to be protective whereas
dairy, sugar products and meat were predictivegreater degree of photoageing.

Further investigations on food effect on skin wesaducted, namely on collagen, the most

abundant protein of the human body. It has beeorteg that the oral ingestion of collagen



peptides affects various functions of the body. &@mple, lower bone mineral density in
protein malnutrition and joint disease are improfsgdngestion of collagen peptides
(Koyama et al, 2001; Moskowitz, 2000). It has deen reported that hair thickness
increased after prolonged ingestion of collagertidep (Scala et al, 1976) and that nalil
disorders, such as brittle nails, were improveadilagen peptides intake (Tyson, 1950).
Collagen peptides supplementation was also invegstigin the dermis. Matsuda et al. (2006)
showed on animal model that collagen peptide supgheation for 62 days induces the
increase of fibroblasts density and the increasmligen fibrils diameter and density of
collagen fibrils in the dermis. These results desti@ted that the ingestion of collagen
peptides improves the mechanical strength of tireiska collagen-specific manner.
Considering a previous publication showing thatagEn peptide increase the water
absorption potential of the stratum corneum in hesn@umida et al, 2004), the authors
conclude that the daily ingestion of collagen pagimproves the function of both the
epidermis and the dermis. The effect of collaggyplmentation was also evaluated on skin
characteristics of women. In a pilot study from Manoto et al. (2006) 25 women who tend
to have dry and rough skin were daily supplemenii¢hl fish type | collagen hydrolysate
mixture. After 6 weeks of consumption, improvememése noted on skin surface parameters
(skin smoothness and skin roughness), viscoelpsiferties (pliability and elasticity) and
moisture content of the skin. The supplementatidh fssh collagen hydrolysate was based
on the type | collagen which is the major strudtaanponent of skin.

In this study, the anti-ageing effects of Collaefi¥, a marine ingredient is investigated.
Collactive™ is issued from marine products (fism¥lkand is composed of collagen and
elastin peptides. Collactive™ collagen is typellagen, and is therefore very similar to

human skin collagen.

Material and methods

Participants

Forty-four subjects were recruited at the clinicell centre. All subjects were women aged
40-55 years having wrinkles on the crow’s feet.j8ctis having cutaneous pathology on the
studied zone, having had injections and/or palgdace lift or using anti-wrinkle during the
last month were not included in the study. Pregpalactation and allergy to cosmtic or

dermopharmaceutical product were exclusion critexa The use of anti-wrinkle or



hydratant (dermopharmaceutical or cosmetic proflueas not authorized on studied zone
during the whole study.

All subjects were informed on the product use astrictions related to the study, and gave
their informed written consent before the beginrohthe study.

Experimental design

The study was conducted in compliance with the &eation of Helsinki, GCP and the French
law 2004-806 concerning public Health.

The products to test were placebo (maltodextrin) @allactive™ (Copalis, France), a
combination of marine collagen and elastin pepti@ejects were divided in two groups
(N=22 per group) and randomly assigned to consuthereghe active or placebo product.
Subjects from both groups were asked to consuna@sutes per day in 2 portions (2 capsules
in the morning and 3 capsules on evening) overiagef 84 days. Two grams of the active
product Collactive™ were ingested daily. On DO,jsats came to the clinical trial centre
without having applied any product on the face famdarms since the previous evening.
After checking of inclusion and non-inclusion crige cutaneous zones were defined on the
face (crow’s feet) and on the forearm. Measurerméntrinkles on the crow’s feet was
performed and repeated on D28 and D84. At theviagt(D84), subjects answered the
guestionnaire of subjective evaluation.

Study evaluations

Ambient conditions during measurements were stalsksat for temperature and humidity
conditions (24 £ 2 °C, relative humidity 40-60%).

Anti-wrinkle effect: A print of crow’s feet was taken with Silflo®,plymer silicone, and
then studied using the Skin Image Analyser® (S)I(Monaderm, Monaco). Outcomes were
the total wrinkled surfaces, the number and theamedepth of cutaneous microrelief
furrows, median wrinkles and deep wrinkles.

Global tolerance: Tolerance was assessed by clinical examinatidrsati-reporting by
subjects. Relevant elements related to functigrfaisical and clinical signs were recorded.
Subjective evaluation questionnaire: At the end of the study, subjects answered detis
guestionnaire. The items concerned their globategation and the organoleptic
characteristics of the products, the product efffcghe product safety and the future use of
the product by the subjects.

Statistical analysis

Results are presented as mean variations + stapdardof the meran (SEM) and in

percentage of variation. Depending on whether tsigiloution of data was normal or not, the



statistical comparison between the two productsesgasiucted running either a paired
Student t test or U Mann-Whitney test. The intraegr comparisons were studied with the
paired Student t test or a Wilcoxon ranks test ating to the normality of the data.
Differences were considered significant at p<OTlte statistical analyses were performed
with the software SAS 9.0 version 9.1 (SAS Inséitlric., Cary, NC, USA) and EXCEL
version 2003.

Results
Twenty-one female subjects in the Collactive™ grand 20 female subjects in the placebo
group completed the study. Three subjects weraidrd between D28 and D84 for digestive

intolerance: one from the Collactive™ group and fmeon the placebo group.

Anti-wrinkle effect

The different parameters of cutaneous relief, asroked during the study, are presented in
Table I.

As illustrated inFig 1, a significant increase in the number of deep ke is observed in the
placebo group at D28 (p<0.05) and D84 (p<0.01) amegbto baseline value. Conversely,
this number significantly decreases in Collactivgfup after one month of supplementation
(p<0.01). A decrease is still observed at D84 hith wo significance. A significant difference
between placebo and Collactive™ is however higltdidgrat both D28 (p<0.001) and D84
(p<0.05) on the number of deep wrinkles after potglgconsumption. At D28, this reduction
in the number of deep wrinkles was observed in 81%ubjects supplemented with
Collactive™vs. 18% of subjects supplemented with placebo.

Simultaneously, there was a significant increagbendepth of deep wrinkles at D28
compared to baseline in the Collactive™ group. Bigsificance does not continue at the end
of the study.

Looking at the total wrinkled surface, an increatthis parameter, limit to significance, is
observed in the placebo group whereas this paramegtains constant in the Collactive™
group Fig 2). A trend appears between the two groups at D8@. ().

None significant difference is observed on the offa@ameters of cutaneous relief (number

and depth of microrelief furrows and average wrskidepth of deep wrinkles).

Subjective evaluation questionnaire



Self-evaluation of the products efficacy and tahkeeareveals a good appreciation of the
Collactive™ product by the subjects (data not shovmong the 21 subjects of the
Collactive™ group who finished the study, 81% ratesl product as neither pleasant nor
unpleasant and 19% as pleasant. 52% of subjegiéesnented with Collactive™ reported an
improvement of their skin state and aspect, ang tiaenely noticed a skin smoother, suppler
and more moisturized and luminous after 84 daysipplementation. Endly 43% of the
Collactive™ group subjects noticed a positive cleaimghe number and the depth of

wrinkles.

Tolerance

Tolerance was assessed throughout the study aadvwesse event was reported above the 44
subjects. One subject in Collactive™ group and $wijects in placebo group dropped-out
before the end of study for digestive disorders.chitcal signs were observed by the
dermatologist. A general good tolerance of Collact product was reported during the use
of the product.

Discussion

The results obtained in this study demonstratetanpial beneficial anti-wrinkle effect of
Collactive™. Product supplementation during 84 dagsls to an improvement in skin ageing
parameters, namely on deep wrinkles and wrinklefhse of crow’s feet. This study is one of
the first in vivo studies examining the effect oflagen and elastin peptides alone on ageing-
parameters of skin after oral ingestion.

Market of skin care is predominantly dominated bgroetic with topical application however
more and more food supplements appear to be eféealiernative products in skin care
management. Collagen and elastin are two impoptanteéins present in the skin. Collagen is
the main constituent of the extracellular matrixl aecounts for 70% of the dermis. It gives
dermis its resistance to strain and traction wieeedastin has a structure role by binding
collagen fibres, which allows skin elasticity. Waldvancing age, changes occur at skin level,
in relation to intrinsic and extrinsic factors, buas hormonal changes, lifestyle influence and
exposure to ultraviolet exposure (Farage et al820Che reduction in collagen and elastin
levels observed in both sex, as well as the disozgsion of theses structural proteins are
involved in marks of skin ageing and namely appsagaf wrinkles, increased skin
roughness, loss of firmness and elasticity... (Chkaget al, 2008; Shuster et al, 1975).



Research has demonstrated that collagen peptigestéd orally reach blood flow few hours
after ingestion (lwai et al, 2005; Ohara et al, 208nd may act at skin level on dermal
extracellular matrix components and cell prolifemat(Ohara et al, 2010). Many authors
therefore investigated the useful of collagen deoskin components-like compounds in a
food supplement matrix, to improve skin propertiés.an example, Distante et al. (2002)
tested a food supplement based on polysacchareta®d from fish cartilage and natural
antioxidants. The consumption of the product fonéths had significant effect on dermal
thickness and skin wrinkling, in comparison to plag. An other mixture based on fish
cartilage and presented as food supplement shasitive effect on skin hydration, in
addition to cutaneous smoothness and roughnesshampth of furrow (Primavera &
Berardesca, 2005). Authors of both studies condudéhe interest of combination of
treatments, i.e topical and oral administration,skin care. It is noteworthy that, contrary to
Collactive™ collagen, fish cartilage is charactedidy its type Il collagen. This former is
extensively studied for its application in jointeanamely for osteoarthritis and relief of joint
pain. New interest for its potential cosmetic efffieads research in skin anti-ageing
management via oral supplementation.

Glycosaminoglycans (GAGSs), an other dermis comphmepresent a supplementary
approach for skin health management. GAGs, likdéungaic acid and chondroion sulfates,
already have notable health application in ostboég treatment (McAlindon et al, 2000;
Richy et al, 2003), due to their abundance in cotimetissue. In dermis, the main function
of GAGs is the support and the maintenance of gefieand elastin. They also have the
ability to bound large amount of water and consatlyect as a natural moisturising
ingredient responsible for the skin's plumpnessraatture. In relation to these properties
and potential anti-ageing capacities, oral suppteaimn with GAGs was investigated
(Segger & Schonlau, 2004; Udompataikul et al, 2088)expected, data showed positive
effect of GAGs supplementation on skin elasticitg @kin roughness, as well as an anti-
wrinkle effect

Endly, some food supplements are developed comsgderarine active components, in
particular marine proteins. In a review of litenr&uthree published studies demonstrated the
interest of commercial products in skin aging. Badirst evaluated the effects of a
supplement containing marine protein in additiom@rine lipids and natural compounds
(tocopheroals, flavonoids and carotenes) on dertnattsire parameters and skin surface
(Béguin, 2005). After 3 months of consumption, fired supplement positively influenced

signs of skin aging, considering various parametecsease in dermis intensity,



improvement of epidermis and dermis thickness,atese of furrows... The relevance of
these results is confirmed by objective assesshmméver they are limited by the absence of
significant effect in comparison to placebo. Inublcation from Skovgaard et al. (2006),

skin effect of a dietary supplement based on sdnaet fish protein polysaccharides,
botanical extracts and vitamins was investigatethoa, décolletage and hand. Clinical and
objective assessments demonstrated significar@rdiites between active group and placebo
on face wrinkles, hyper pigmentation and overafiegrance at the end of the 6-month
supplementation. The last food supplement was basedarine proteins, completed with
various minerals, vitamins and antioxidants (Th&005). Objective skin measurements
showed a significant increase in skin thicknessedasticity in the active group after 6

months of supplementation, with significant difieces compared with placebo. These results
were confirmed by clinical evaluation of skin-aggsymptoms and self-evaluation by
subjects.

In complement to these previous researches, tseprstudy gives additional data on the
skin anti-ageing properties of collagen and elastim marine extracts. Additionally the
composition of Collactive™ allows the extrapolatmithe study results to these two main
constituents of the dermis extracellular matrixcémclusion this study demonstrates the anti-
wrinkle action of Collactive™ supplementation fonm®nths and fully justifies its application

in anti-ageing related formulations.
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Figures

Figure 1: Number of deep wrinkles.

Evaluation of the number of deep wrinkles on crofgst using the Skin Inage Analyser®.
The same crow’s feet was analysed throughout tidy/$br a subject.

# means significant different compared to DO (p5D.0

* means significant different compared to DO (p<40.0

T means significant different compared to placgi®(05)

8 means significant different compared to placgi®(001)

—2— placebo
—®— Collactive

Changes of numbers
(Variation Dn- DO)

DO D28 D84
Time



Figure 2: Total wrinkled surface (mm?2).
Evaluation of the total wrinkled surface on crodést using the Skin Inage Analyser®. The

same crow'’s feet was analysed throughout the dturdy subject.

——placebo
—8— Collactive

Changes of surface
(Variation Dn- D0)

DO D28 D84
Time



Tableaux

Table I: Cutaneous relief

. Difference of change
placebo Collactive™ _
Collactive™-placebo
baseline | D28-D0O D84-D0 baseline D28-DO  D84-D0
D28-D0O D84-D0
N=22 N=22 N=17 N=22 N=22 N=21
Number of microrelief furrows 22+3 3+2 -4+2 19+3 1+2 1+2 0.524 0.10
Depth of microrelief furrows (um) | 44.7+0.4| -0.2+0.6 0.8+06 | 459+05 -1.0+x06 -0.3+0.40.293 0.104
Number of average wrinkles 334 -5+3 -2+3 36+4 -3+3 0x2 0.557 @74
Depth of average wrinkles (um) 71.8+11| 05+12 10+x14 735+09 -0590-0.3+0.8 0.533 0.441
Number of deep wrinkles 61 2+ 1# 2+1*% 10+x1 2+ 1% -1+1 0.000§ O01#
Depth of deep wrinkles (um) 180.0+8.1 2.8+9.5| -2.2+10.8168.4+6.4 7.3+£3.2# 44+43 0.827 0.305
Total wrinkled surface (mm?) 131+13| 1.1+0.8 3.1+17 176+17 -10201.0.0%+1.0 0.140 0.081

§ p<0.001
* p<0.01
# p<0.05



