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The discovery 
Towards a meta-theory of aging

40 years of research in proteome science

A new scientific paradigm:  
beyond the genome, the proteome

And in the skin? Main cause of skin proteome 
alteration: carbonylation, biological marker  
of aging

12 years of research for Age Proteom™  
topical application

Age Proteom™ patented biotechnology:  
proof of efficacy

AGE PROTEOM TM

The cell longevity serum
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1 2  Y E A R S  O F  R E S E A R C H  
F O R  A G E  P R O T E O M ™  T O P I C A L  A P P L I C A T I O N 

Inspired by Prof. Radman’s work, NAOS research teams selected an 
extremophile bacterium capable of durably protecting the skin proteome.

Exploiting the extremes: 
Arthrobacter agilis, a 
bacterium with unique 
properties

Some of the molecules of this extremophile 
bacterium have a specific affinity with skin 
proteins. They have a physical shield function 
similar to that of natural chaperones, combined 
with powerful antioxidant properties.

Discovered in snowflakes in 2010 by a researcher 
from NAOS laboratories, the Arthrobacter agilis 
bacterium, native to Antarctica, has an amazing 
ability to survive, which allows it to withstand 
the most extreme temperatures, UV rays and 
oxidative stress. 

An A. agilis extract has much more powerful 
antioxidant properties than the reference 
bacterium used in Prof. Radman’s research, 
Deinococcus radiodurans.

Largely unexplored thus far, it appears to provide 
skin cells with the best possible protection, 
due to the presence of red biological pigments 
that mimic the skin’s natural defense systems: 
bacterioruberins.

Its ability to survive in extreme conditions is 
thanks to the presence of an arrangement of 
highly specific molecules, i.e., 6 more or less 
glycosylated forms of bacterioruberin (such 
diversity cannot be found in any other species 
known to date), powerful antioxidants with a 
chaperone effect, capable of durably protecting 
its proteome.

The NAOS applied research laboratories 
managed to extract these bacterioruberins 
to create the Age Proteom™ patented 
biotechnology.

Targeting the cause of 
skin aging, to optimize cell 
longevity

The Age ProteomTM patented biotechnology is 
the first antioxidant chaperone ever described. 
By lowering proteins’ carbonylation level, it 
prevents irreversible damage and helps restore 
better cell and tissue functioning. 
This new approach is a first-rate response to 
long-term care for skin aging. 

IT USHERS IN A GENERATION OF 
“HEALTHY AGING” SKINCARE PRODUCTS, 
DEDICATED TO LASTINGLY PRESERVING 
THE SKIN’S HEALTH AND HOMEOSTASIS.

The aging chemistry of any cell, including 
skin cells, involves the oxidation of proteins, 
responsible for all vital functions. With time and 
harsh external factors, skin proteins are subject 
to various alterations, the biggest threat being 
carbonylation, an irreversible phenomenon 
linked to oxidation. 

Carbonylated proteins lose their three-
dimensional structure and can no longer 
perform their biological functions, which is why 
they must be recycled or eliminated. 

With age, they are more difficult to eliminate and 
accumulate in the form of toxic aggregates (12) 
which hinder cell physiology. These protein 
aggregates (11) are both aging markers and 
accelerators. By clogging up cell detoxification 
systems, they transform proteostasis, essential 
to balanced life, into proteotoxicity, which 
accelerates aging (10).

What are the visible 
consequences for the skin?  
These irreversible changes in the proteins result 
in the appearance of wrinkles, dull and uneven 
complexion, loss of firmness or density.

CARBONYLATION, THE BIGGEST 
OXIDATIVE THREAT TO THE PROTEOME

As we age, the level of carbonylated proteins in 
the body increases considerably (up to 30% of 
all body proteins, in particular in the skin) (13)(14)(15).

CONSEQUENCES FOR THE SKIN

In the horny layer, carbonylation causes a 
decrease in the water retention capacity and 
skin dehydration. In the epidermis, the 
keratins (particularly sensitive proteins) are a 
prime target of carbonylation, which disrupts 
light transmission (18), altering the radiance 
and evenness of the complexion. 

In the dermis, it triggers morphological 
changes in the fibroblasts, while altering the 
dermal matrix (19), breaking down collagen 
and elastin fibers, resulting in premature skin 
aging. The skin loses density, firmness and 
elasticity.

Traditional antioxidants have a protective role 
that is not specific to proteins, as they are either 
lipophilic or hydrophilic.

The ideal protein-protecting active ingredient 
should be both lipophilic and hydrophilic for 
specific affinity with proteins, and should have 
two modes of action: 

• “chaperone,” to physically protect the 
functional structure of proteins, and 
considerably reduce their sensitivity to 
alteration (20).

• antioxidant, to provide a biochemical 
shield that protects proteins from 
carbonylation.

It is thanks to this type of molecule that some 
microorganisms are quasi-immortal, as they 
make their proteins unoxidizable.

THIS NEW CATEGORY OF PHYSICAL-BIOLOG-

ICAL PROTECTION ACTIVE INGREDIENTS IS A 

MAJOR BREAKTHROUGH THAT SUPERSEDES 

ALL PREVIOUS ANTIOXIDANT APPROACHES.

A N D  I N  T H E  S K I N ?

 Main cause of skin proteome alteration:  
carbonylation, biological marker of aging

DAMAGE
(oxidation)elimination protection

Antioxidants
(Protection, defense)

Proteasome
(Disposal)

Aggregates 
(Waste)

Chaperones 
(Resistance)

Preserving the functionality of proteins and reducing their level of carbonylation thanks to antioxidant chaperones is 
therefore the key strategy to combat aging: it results in better cell and tissue functionality, and consequently helps reduce 
signs of aging.
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BEYOND THE GENOME, THE PROTEOME
A NEW VISION FOR THE SCIENCE OF

THE CELL LONGEVITY 
SERUM 

AGE PROTEOM
tm

The AGE PROTEOM serum ushers in a new 
generation of dermatological skincare products 
based on Bioderma’s expertise combined with 
the science of cosmetics acquired by Institut 
Esthederm over the past 40 years. 

AGING.



AGE PROTEOM
tm

A D V A N C E D  S E R U M

RADIANCE

T0 1 MONTH

3 MONTHS 6 MONTHS

WRINKLES (CROW’S FEET)

T0 1 MONTH

3 MONTHS 6 MONTHS

COMPLEXION EVENNESS

T0 1 MONTH

3 MONTHS 6 MONTHS

FORMULATED ACCORDING TO NAOS’S ECOBIOLOGICAL CRITERIA 

Formulatory synergies designed to reduce the use of conventional preservation 
systems and improve skin affinity.

Use of biomimetic ingredients that respect the cutaneous ecosystem, active ingredients 
interacting with the skin’s natural mechanisms, incorporated in the right dose.

Perfect skin and eye tolerance.

Formulation

Highly moisturizing emulsion: glycerin, xanthan gum, natural polyol derived 
from corn sugar.

Light, allergen-free fragrance. 

A VIRTUOUS PRESERVATION SYSTEM

Our formulators have selected polyols in affinity with oil and water. 
These multi-purpose polyols are both moisturizing and naturally 
antimicrobial. Their ability to bind to the water in the formula is not 
conducive to the development of microorganisms. 

Associating them with the acidic pH in affinity with the skin’s pH 
made it possible to do without a conventional preservation system.

Galenic formulation that 
encourages compliance

This serum-emulsion is the 
result of the NAOS research 
laboratories’ formulation 
expertise. Unlike the watery, 
film-forming textures of 
traditional serums, its fresh, 
moisturizing texture provides 
long-lasting comfort for all 
skin types, with or without the 
addition of a skincare cream.

Indications: all ages, all skin types. 

Dosage: morning and evening, alone or in addition to a skincare cream.

Packaging: 30ml “self-dosing” dropper bottle (1 month’s use, to be renewed for 
permanent use).

In vivo TEST: reduction in 
carbonylation, responsible 
for irreversible damage 
relating to skin aging 

In vivo evaluation of the protein protective effect 
against carbonylation

Placebo AP Biotechnology
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Carbonylation score

D0 D28 D0 D28

-17%

-3%

***
**

AFTER 28 DAYS

The carbonylation of epidermal proteins is 
reduced by 17%.

Test on 23 women aged 38 to 69, phototypes II to 
III, smokers, with a dull complexion. Application in 
the morning & evening onto half of the face.

DERMATOLOGICAL  
AND COSMETIC EFFICACY
6-MONTH CLINICAL TRIAL 

Clinical scoring of 5 parameters:
wrinkles, radiance, density, firmness, complexion evenness.
The efficacy of the AGE PROTEOM™ serum on skin aging was assessed after 1 
month, 3 months and 6 months of twice-daily application under normal conditions 

of use in the morning and evening.

55 Caucasian women, aged 42 to 65, phototypes II to IV, all skin types, urban environment, 
signs of fatigue (wrinkles, fine lines and/or dark circles and/or puffiness) and pigmentation 

disorders (dark spots, uneven complexion). 8 volunteers are smokers.

 Student’s test: **p<0.01
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P A T I E N T 
S E L F - A S S E S S M E N T  

*30 women, aged 40 to 54, all skin types. 73% smokers, 23% short sleepers, 67% urban dwellers, 63% exposed to pollution, 3% party goers.
**32 Asian women (Chinese), aged 35 to 55, who say they are short sleepers, live in an urban environment exposed to pollution and are party goers, 50% of whom are smokers.

Characteristics that encourage compliance 

TEXTURE* 

Overall assessment     90% 

Pleasant to use   93%

Rapid absorption   97% 

IMMEDIATE EFFICACY*

HYDRATION      93%

PERCEIVED EFFICACY ON D28 

Caucasian skin*

COMPLEXION EVENNESS  90% 

RADIANCE    87% 

FIRMNESS    83%

REGENERATION   83%

SKIN QUALITY   83%

Asian skin**

COMPLEXION EVENNESS  94% 

FIRMNESS    88% 

SKIN QUALITY   97%

* Average improvement in the 5 signs of aging after 1 month, versus a placebo with no biological effects after 2 months – clinical study, 6 months, 55 volunteers.
** Clinical test (scoring), 55 volunteers aged 42 to 65, stressful lifestyle, showing signs of fatigue & pigmentation disorders. Twice-daily application (morning & evening) for 6 months. 

Randomized application onto one half of the face: on one side Age Proteom™ + neutral cream (treated area), on the other neutral cream alone (control area).16 17

 Without AGE PROTEOM (control area)

 With AGE PROTEOM (treated area)

SLOWDOWN IN SKIN AGING*

120%

100%

80%

0%

65%

25%

40%

-55%

0 5628

O
ve

ra
ll

 c
h

an
ge

s 
in

 t
h

e 
sk

in
 a

gi
n

g 
p

ro
ce

ss
 v

s.
 D

0
 (

%
)

0%

-5%

-10%

-15%

-35%

-20%

-25%

-30%

84 112 140 168

Neutral cream + AGE PROTEOM

Neutral cream

A F T E R  2 8  D A Y S ,  T H E  S K I N  A G E S  

T W O  T I M E S  S L O W E R

CLINICAL STUDY ON ONE HALF OF THE FACE 

Measurement of changes in the aging process after 6 months between 
the SIDE TREATED with AGE PROTEOM and the UNTREATED SIDE

NEW: MEASURING OVERALL CHANGES IN THE AGING PROCESS

For each of the volunteers, the improvement measurements of signs of aging are added up.

[wrinkles] + [radiance] + [complexion evenness] + [pigmentation marks] + [firmness] + [density] 

The average gives us an aging slowdown speed curve between the treated side and the untreated side.

M6M5M4M3M2M1
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0

 Loss of density   Loss of firmness   Uneven complexion

 Loss of radiance Wrinkles

Wrinkles -26%

Loss of radiance  -47%

Uneven complexion -32%

Sagging -28%

Loss of density -24%

CLINICALLY PROVEN EFFICACY AGAINST ALL AGING PARAMETERS**

SUSTAINABLE REDUCTION IN SIGNS OF AGING
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