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Skin is a stratified tissue consisting of, from bottom to top, hypodermis, dermis, Differentiating progeny

and epidermis wherein reside the superficial layers of the skin’s native microflora. ,__°foneepidermalstemcell _

Skin, being the organ most exposed to external aggressions, constantly renews é‘;‘;ﬂiﬁgﬁ;um
itself thanks to stem cells residing in the basal layer of the epidermis. These stem 7 with keratinocytes
cells undergo a specific division process, giving birth to new cells which further = = and barrierlipids)

di erentiate into keratinocytes. In normal conditions, keratinocytes transform
themselves into corneocytes and secrete a cement made of cholesterol, fatty
acids and ceramides, which contributes to the creation of the skin barrier
function to prevent human body dehydration.

Epidermal

The bio-mechanical elimination of superficial dead cells and the maintenance stern cell

of skin microbiota finalise this complete regeneration cycle, ensuring the
preservation of skin’s functions over time, and healthy skin functions are visible in
the form of beauty.

Basal layer
DEJ

Skin balance is constantly challenged by the intrinsic ageing process, as well as ultraviolet light, pollutants and other external
irritants resulting in a dramatic change in the structure of epidermis.

Over time, the entire renewal process of skin epidermis slows down due to a lower activity of epidermal stem cells and a less
e cientdi erentiation process of cells, ending up in:

a weaker barrier function = loss in hydration (lower production of corneocytes and skin cement),

an appearance of fine lines and wrinkles (lower amount of cells, lower skin cohesion),

a superficial accumulation of flakes (lower desquamation process),

a disturbed microflora (unbalanced or fragile Stratum microbium®).

Skin becomes dry, rough and fragile, with fine lines and wrinkles.

Revivyl™ was discovered during a bio-guided fractionation of a unique chlorophyll-free plant called Orobanche rapum, living in
synergy with the “golden butterfly” plant, Cytisus scoparius. This novel active ingredient has been specifically enriched in two
specific polyphenol sugar esters: crenatoside and acteoside, known for their very high antioxidant activities.
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This multifunctional active ingredient delivers
consumers benefits in only 2 weeks, showing a
better skin moisturisation and an improvement of :
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Biological
activity

Untreated stem cells Stem cells + RevivyI™ 0.5%
Human stem cells (outer root sheath) were cultivated for 48h with
or without the active at 0.5%. Optical microscopy investigation was
then carried out to evaluate their clone-forming capacity.
A visible e ect on the clone-forming capacity of stem cells
was observed, in comparison with untreated cells, showing that o
Revivyl™ maintains the capability of skin stem cells to replicate =
R Separated stem cells Clones of stem cells = -+
themselves over time. :
Untreated Stem cells Stem cells + UV
Human stem cells (outer root sheath) were exposed to a daily stem cells +UV +RevivyI™0.5%

UV exposure (UVA (8)/cm?) +UVB (150 mJ/cm?)) with or without
the active, and the expression of survivin was observed by
immunofluorescence.

Revivyl™ increases the expression of survivin after UV
. et
exposure (up to +171%, close to base level), thereby protecting stem -66%
cells from apoptosis in these conditions. *+p<0,001 Student's t test

+171%::=3‘:::Z=

Protease 100%

activity
Caspase 9 and caspase 3 enzymes were incubated in absence (%) 505
or in presence of increasing concentrations of the active (0.1;
0.5; 1%), and their activity was measured by luminometry. 80% Caspase 9
Revivyl™ shows up to -31% of inhibition of both 70%

enzymes, thereby showing a direct anti-apoptosis activity.
60%
0.0% 0.2% 0.4% 0.6% 0.8% 1.0%

% of Revivyl™

Human skin explants from 8 healthy donors (3! to 67 years old) were used and left untreated, or topically treated with the

placebo or 0.5% of Revivyl™.
Untreated skin Skin + Placebo Skin + RevivyI™ 0.5%
Ki67 proliferation marker expression was measured by
+20% +85%*

immunohistochemistry after 2 days.
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An increase in epidermis metabolism up to +85% is 0 : 1 f k ' f

observed with Revivyl™, versus the untreated conditions. A visible g - #_ L T 4 % COREIOA
activation of stem cells metabolism on the DEJ is also observed. B '

# p=0.06 Student'’s t-test



Biological
activity

The study was carried out on normal human keratinocytes incubated with 0.1% of Revivyl™.
The mRNA expression of genes was quantified by q-RT-PCR after 24 hours of incubation of the cells.
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Revivyl™ significantly upregulates a complete set of genes involved in all the stages of keratinocytes
di erentiation, including genes involved in the maintenance of the barrier function.

# p=0.06 Student’s t-test  *p<0.05 Student's t-test ** p<0.01 Student's t-test *** n<0.00! Student'’s t-test

Reconstructed Human Epidermis (RHE) were stripped after 1l days to mimic a barrier default of the skin.
The e ect of Revivyl™ on 3 proteins of interest (involucrin, filaggrin and loricrin highlighted in the table above) was then
measured by immunostaining after 2 days. Untreated RHE RHE + placebo RHE + Revivyl™ 0.5%

Revivyl™ induces a statistically
significant overexpression of the 3 markers,
with up to +249% of filaggrin, +489% of
involucrin and +414% of loricrin versus
untreated, highlighting the strong role
played by Revivyl™ on the epidermis
di erentiation and the maintenance of
the barrier function.

* p<0.05 Student'’s t-test
** p<0.01 Student's t-test
*** n<0.00! Student's t-test
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+153% +414%




Biological
activity

Reconstructed Human Epidermis (RHE) were prepared from
keratinocytes obtained from a 24-year-old woman donor and
exposed to air for 10 days. RHE were treated from D6 to D10
with a mix of cytokines to mimic a local inflammatory stress
leading to a barrier default, with or without 0.5% of Revivyl™.

The study was done in triplicate, and total ceramides were
then analysed by LC/MS.

Revivyl™ stimulates the production of the global
ceramides of the epidermis, with up to +36% increase of
ceramides content, very close to base level, showing its
capability to restore the barrier function of the skin.

Additionally, it increases the average chain length of the fatty
acid linked to the main basis of the ceramides, thus improving
the e ciency of the barrier function. This is notably
significant on one of the main ceramides type, the a-hydroxy-
sphingosines, for which this ratio is strongly impacted by the
cytokines, and increases back to a value even higher than the
base level.

*p<0.05 Student's t-test  ** p<0.0l Student’s t-test

Total ceramides content

AU/mg total
proteins
100
50
0
Untreated RHE RHE + Cytokines RHE + Cytokines
+RevivyI™ 0.5%
Chain length ratio C24/C18 of
a-hydroxy-sphingosines
C24 ratio
vs C18

Untreated RHE RHE + Cytokines RHE + Cytokines
+RevivyI™ 0.5%

Human skin explants from 8 healthy donors (3! to 67 years old) were left untreated, treated with the placebo, or with 0.5% of

Revivyl™ at DO and D!

The kallikrein 5 protease (involved in desquamation process)
expression was measured by immuno-histochemistry after 2 days.

Revivyl™ significantly activates the expression of KLK5,
enabling the biological desquamation process with up to +11%
of KLK5 positive cells versus untreated skin. The placebo conditions
show an inhibition of KLK5 expression.

3 explants per donor were assessed by an expert to evaluate the
natural exfoliation after 2 days by histological analysis.

A visible increase of +56% of the exfoliation of the
upper layer of epidermis is observed with Revivyl™ treatment
(vs untreated skin).

Untreated skin Skin + Placebo Skin + RevivyI™ 0.5%

= e — ,M _-..
| .'."A ‘.:_-‘I'u'a a._:
R : *'-'-:‘
¥ -10%

3
* p<0.05 Student'’s t-test

Untreated skin Skin + Placebo Skin + RevivyI™ 0.5%

A +1e%" +567"

* p<0.05 Student’s t-test ~ *** p<0.005 Student's t-test



E cacy

To evaluate the benefits of Revivyl™ in body care applications, a first clinical test was run (double blind versus placebo) on
volunteers with dry skin (corneometer value below 40 AU). 19 women (average age 39.5) participated in the study, by applying
the formula (with 0.5% Revivyl™) or the placebo (same formula without active) twice a day on one of their forearms and the
placebo on the other.

Day 14 Day 28
A% of
Lipids, proteins and water contents of the skin were measured v;’g'aacggg 80%
by Raman spectroscopy after 14 and 28 days on both forearms.
60%
Revivyl™, in just 2 weeks, leads to a strong increase of
the barrier function components, in both lipids, proteins and 40%
water content compared to the placebo. After 14 and 28 days, 570+ BN oo
these contents increase up to: 20%
+89% of lipids content Rl
+57% of proteins content 8%
+36% of hydration Lipids  Proteins Water Lipids  Proteins Water
Revivyl™ significantly restores the barrier function, leading to a content content  content content contentcontent
better skin hydration.

+89%*

* p<0.05 Student's t-test

Skin + placebo Skin + RevivyI™ 0.5%
The quality of skin organisation (density and structure) was
analysed at DO, D14, D28 on all the volunteers by Optical Epidermis
Coherence Tomography (OCT) versus placebo - a younger

skin being visualised by a better contrast between epidermis perme
and dermis.
Epidermis
Revivyl™ induces: Dermis (DA
an increased density of the stratum corneum,
a better contrast between the epidermis and the dermis, Epiderrnis

with a visible DEJ.
All these results are correlated with a better organised and ~ Pe™s
younger skin profile.

D28

% of variation  40%
vs DO

A second clinical test for body care application (double
blind versus placebo) was performed to measure skin
natural exfoliation by studying desquamation through the
Diagnoskin® tool. This study was performed on 20 women
(average age 44) having dry skin on legs (corneometer value 10%
below 35 AU), applying the product or a placebo twice a day

for 28 days. 0%

30%

20%

Day7 Day 28

Revivyl™ induces a statistically significant increase

of the skin exfoliation and surface renewal (upper layers of
the epidermis) up to +244% versus placebo. ** n<0.01 Student's t-test

Placebo RevivyI™ 0.5%



E cacy

Skin microbiota

Skin microbiota
Revivyl™ 0.5%

Placebo
Main phyl
Yreatve 0 B 2
abundance 80 26
To evaluate the benefits of Revivyl™ in body care applications, a &
third clinical study was performed on a group of 19 women 60 27 ”
(average age 39.5, from 19 to 50), with dry skin. The product with 40 &Ia
Revivyl™ and the placebo were applied twice a day respectively 2 39
- . Unbalanced 34
on the left and right forearms. A metagenomic study was 0
performed by swabbing, extracting and sequencing the total DO D14
microbial metagenomic DNA of all the volunteers, at DO and Actinobacteria Proteobacteria

D14. 24 billions of DNA bases were analysed thanks to bio-
informatics to compare the composition of the microflora
population over time in the two conditions (analysis of the
bacteria phyla with a relative abundance higher than 0.1% and
genera with a relative abundance higher than 1%).

Relative %
vs DO
Revivyl™ instantly protects skin microbiota: no

significant modification of the microbial population is observed
at D14, while there is a significant impact on Firmicutes with the
placebo after 2 weeks. Additionally, the active inhibits up to
-58% the development of an opportunist pathogen (genus
Finegoldia), versus the placebo.

Revivyl™ maintains the balance and even improves the skin
composition.

A% of
variation

vs DO

A fourth placebo-controlled clinical evaluation was conducted

with 15 women (average age 43, from 35 to 55) showing clinical

signs of ageing (crow’s feet wrinkles) during 28 days. Volunteers

applied a placebo cream on half of their face, and a cream with the

same formula + 0.5% Revivyl™ on the other half of their face. The

cutaneous relief was analysed at D14 and D28 using silicones replica

and Skin Image Analyser®.

Cyanobacteria [l Chloroflexi

i
26

27

38

DO

Firmicutes

4
30

26

£l

Balanced

34

D14

Bacteroidetes

Saccharibacteria

*p<0.05 Student's t-test

Evolution of the Finegoldia
pathogen population

120
100
80
60
40

20

Placebo

DO D14

Wrinkles number

-10%

-20%

-30%

-40%
D14 D28

RevivyI™ 0.5%

*p<0.05 Student's t-test

Wrinkled area

D14 D28

Placebo RevivyI™ 0.5% *p<0.05 Student’s t-test

Revivyl™ shows significant and visible anti-ageing e ects as soon as 14 days. It reduces up to 30% the number of

wrinkles and decreases up to 24% the total surface of wrinkles.

Crow'’s feet silicone replica - Placebo

DO D14 D28

DO D14

Crow'’s feet silicone replica - Revivyl™ 0.5%

D28



summary

Technical information

Suggested INCI:

Propanediol (and) Orobanche Rapum Extract

Origin: Advanced plant fractionation

Preservation:

Certification:

Preservative free

(Cosmos certification pending)

Appearance: Clear, dark orange yellow liquid

Solubility: Water soluble

Dosage: 0.1-0.5%

Processing: Can be added at the end of the formulation process, under gentle
stirring. Can be added to the water phase. Formulate at temperature
below 80°C, and pH between 4 and 8.

Claims

Claims: Skin renewal activation, skin resurfacing, skin regeneration, treatment of
dry skin, anti-ageing, anti-wrinkles, skin moisturisation and hydration,
skin barrier reinforcement, skin natural exfoliation, skin microbiota
protection.

Applications: Creams for dry skin, face and body anti-ageing night or day creams,

body lotions for dry and thick skin, skin microflora protecting creams,
regenerating body sprays, active moisturising lotion, dermocosmetic
products, skin renewal serum.

Givaudan Active Beauty Sales O ces

Europe

Givaudan France SAS
17-23 rue de la Voie des Bans
FR-95100 Argenteuil (France)

Givaudan UK Ltd

Magna House

76-80 Church Street

Staines, TWI18 4XR (United Kingdom)

North America

Givaudan Fragrances Corp.
40 W - 57 Street - Floor 17
NY 10019 - New York (United States)

global.cosmetic@givaudan.com

Asia Pacific

Givaudan Singapore Pte Ltd
1 Pioneer Turn
627576 Singapore (Singapore)

Givaudan Shanghai Ltd

298 Li Shi Zhen Road

Pudong Zhang lJiang High Tech Park
201203 Shanghai (China)

Latin America

Givaudan do Brasil Ltda
Av. Eng® Billings - 2185, Edificio 3!, I°Andar - Jaguaré
05321-010 S&o Paulo - SP (Brazil)

The data in this document ("Data”): (i) has been prepared by Givaudan in accordance with Givaudan's internal protocols and procedures; (ii) is
provided to Customer for its information and internal use only; (iii) is provided without warranty of any kind, including, without limitation,
any implied warranty of accuracy, merchantability, fitness for particular purpose or non-infringement of third party intellectual property
rights. In no event shall Givaudan be liable to Customer or any third party for any losses, indemnities or damages of any kind (including,
without limitation, any and all direct, special, indirect, incidental, or consequential damages or lost profits or revenues) that may arise out of,
or in connection with, the use of the Data by Customer. Customer is solely responsible for assessing the accuracy and reliability of the Data
forits own purposes (including, without limitation, Customer's end-use applications), and assumes all risks and liabilities arising out of orin
connection with the use of the Data. LEAFLET-REVIVYL-08.17-1000

www.givaudan.com



