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Dear All,

| am very pleased to present to you a new issue of our Updates
dedicated to the latest advancements in Dermatology.

Solar light is both a source of life and a source of cutaneous aggres-
sion. Our understanding of the solar spectrum has evolved pro-
foundly: UVB rays are no longer the sole culprits. Long UVA, visible
light and infrared radiation all contribute to a cascade of biological
damage - oxidative, pigmentary and immunological - whose clini-
cal significance we are now better equipped to appreciate.

This special issue brings together four expert contributions from
the BIODERMA symposium at the Journées Dermatologiques de
Paris 2025.

Prof. Marie-Thérése Leccia (Grenoble, France) provides an over-
view of the latest advances in solar spectrum research and its effects
on the skin, before setting out practical recommendations for effec-
tive, personalised photoprotection - incorporating the emerging
concept of photo-pollution, which calls for a rethinking of protec-
tive strategies in an increasingly degraded urban environment.

Prof. Khaled Ezzedine (Créteil, France) outlines the mechanisms
underlying post-inflammatory hyperpigmentation: the pivotal role
of blue light via opsin-3, sustained melanocytic activation, and the
crosstalk between keratinocytes and melanocytes. He proposes a
practical diagnostic and therapeutic algorithm, emphasising that
tinted photoprotection is now an indispensable cornerstone of
management, particularly in darker skin phototypes.

Finally, Karine Torrelli, PharmD (NAOS, Lyon, France) presents
BIODERMA solutions developed in line with NAOS's ecobiology
philosophy: supporting the skin's natural biological mechanisms
rather than overriding them, with PHOTODERM XDEFENSE ULTRA-
FLUID SPF50+, PIGMENTBIO C-CONCENTRATE and PHOTODERM
M SPF50+.

What unites these contributions is a shared conviction: that skin
can no longer be protected in a one-size-fits-all manner. The
future of photoprotection lies in an approach that embraces pho-
totype diversity, the full solar spectrum, and the environmental
challenges of everyday life.
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Khaled Ezzedine is a Physician, Professor of Dermatology, hol-
der of a PhD in Epidemiology, and a Habilitation to Supervise
Research in Epidemiology.

In 2008, he joined the National Reference Center for Rare Skin
Diseases in Bordeaux, CHU De Bordeaux. He is also a researcher
attached to the joint research unit INSERM U1153/INRA U1125 at
the University of Paris 13. His major themes of interest are pigmen-
tation disorders including vitiligo and ethnic skin disorders, skin
aging and the search for its determinants, attitudes and practices
towards sun exposure and the construction of quality of life scales.

Appointed Professor of Dermatology at the University of Paris Est
Créteil since 2015, he has joined the dermatology department of
the Henri Mondor Hospital.

To date, he has authored more than 220 scientific articles and book
chapters, including nearly 200 publications listed in PUBMED. He
has been Associate Editor of the British Journal of Dermatology in
the Epidemiology section since 2015. In addition, he is a reviewer
for several reputable medical journals, such as the Lancet, British
Journal of Dermatology, JAMA Dermatology and Journal of the
European Academy of Dermatology and Venereology, Journal Of
the American Academy of Dermatology, Journal of Investigative
Dermatology among others.

MARIE-THERESE
LECCIA (FRANCE)

Marie-Thérése Leccia, MD, PhD, is a dermatologist specialising in
Allergology and Photobiology at Grenoble University Hospital.
She has conducted extensive experimental and clinical research
on skin cancers and photobiology, focusing on UV radiation-
induced skin damage, including Photocarcinogenesis and photoa-
ging, as well as photoprotection.

An active member of the French Dermatological Society (SFD) and
the French Photodermatological Society (SFPD), she also led the
French Skin Cancer Group of the SFD for several years. Since 2020,
she has served as President of the Medical Community at Grenoble
University Hospital and Vice-President of the National Medical
Community of University Hospitals in France.
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THE SOLAR SPECTRUM AND THE

SKIN: WH/

PROF. MARIE-THERESE LECCIA

Dermatologist, Grenoble Alpes University Hospital,

The skin is a complex system that integrates its purely
physical barrier function with immunological and
microbiological dimensions that are closely intercon-
nected. The skin is the site of significant inflammatory
and immunological reactions in response to sun expo-
sure; the cutaneous microbiome contributes to this
bkarrier function by modulating the potentially harmful

effects of solar radiation, particularly UV

Other environmental factors, such as pollution and
hydrological factors, as well as lifestyle factors (diet,
alcohol consumption and smoking) and the medical
context —including medication use— play a determin-
ing role in the skin's response to sun exposure.

For a long time, the most studied part of
the solar spectrum was that of UV radia-
tion. UV rays induce DNA mutations
through direct absorption  (pyrimiding
dirmers) or via photosensitisation by gener-
ating reactive oxygen species (oxidative
damage such as 8-OHdG). More recently,
studies have focused on long UVA (UVAL,
between 340 and 400 nm) and visible light,
particularly in the range of 380-500 nm
corresponding to blue light, which is impli-
cated in pigmentary disorders. These wave-
lengths are less energetic but penetrate
rmore deeply into the dermis. Research has

France

radiation.

shown that UVAT could represent up to 80%
of active UV radiation.

In real-life conditions, the skin is exposed to
the entire solar spectrum (including infra-
red), and the different wavelengths interact
to determine the biological and clinical
effects observed.

Sunlight also has beneficial effects, used for
example in phototherapy —through the
immunomodulatory properties of UV— or
vig vitamin D synthesis in the skin under the
action of UVB.

Solar spectrum and impact of UVAT on skin UV exposure, after Bernerd et al. 2022,
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A recent study examined DNA damage
(pyrimidine dimers and 6-4 photoproducts)
and repair systems (p53) induced by
sub-erythematous UV doses in patients
from two age aroups (18-4C/5C and 50/55-
70 wyears), with both fair ({TA > 41°) and
darker (ITA < 28°) phototypes. The results
showed, at 24 hours and 7 days post-expo-
sure, increased DNA damage and reduced
repair capacity  with age. Surprisingly,
darker skin types showed increased DNA
lesions and impaired repair at 24 hours
compared with fair skin, with restoration of
capacity at 7 days. The results also showed
that there is not necessarily a correlation
between ITA and the measured MED in
darker skin types. These findings prompt
reflection on photoprotection for darker
skin types, even though the risk of skin
cancer is lower.

Recent work has explored the impact of
blue light on the repair of UVB-induced
pyrimidine dimers (CPD and 6-4 PP} in a
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reconstructed skin model. Pre-exposure to
blue light leads to reduced skin repair
capacity, a reduction that can be pre-
vented by a specific anti-blue light filter.

UVAT and wvisible light (VL) particularly
high-energy violet-blue wavelengths (HEV),
induce or worsen hyperpigrmentation. UVAI
and HEV have an additive effect, with a sig-
nificant contribution from the longest UVAI
rays (370-400 nm). Pigmentation rmeas-
ured 24 hours after exposure is attributed
71% to blue light (400-500 nm), for which
VHE (400-450 nm) represents 47%; 37% to
green light (500-600 nm); and 36% to
green + red (500-700 nm). Infrared does
not appear to have any effect on hyperpig-
rmentation.

Recent studies have focused on "dark”
CPDs (dCPDs) — DNA lesions induced after
solar irradiation. In melanocytes, melanin
oxidation phenomena appear to play a role
in the fermation of these dCPDs, whose

Molecular mechanisms involved in dark-CPD formation, after Portillo-Esnacla et al. 2021,

UV rays induce ROS formation, particularly superoxide ions and nitric oxide, which can form
peroxynitrite. Melanin degradation products, also caused by UV exposure, can interact with
peroxynitrite to form dioxetane intermediates, which decompose into two carbonyls, one of which is
an excited-state triplet carbonyl. These high-energy triplet carbonyls transfer their energy to DNA
bases, leading to CPD formation after sun exposure.
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biological effects are not yet fully under-
stood. dCPDs have also been detected in
melanin-free  systems, indicating the
involvement of other unknown formation
processes. In fair skin, CPDs are uniformly
distributed throughout the epidermis,
whereas in darker skin types, CPD content
is reduced in the deeper layers of the skin
where melanin concentration is highest.
The type (eumelanin/phaeomelanin) and
location of melanin may therefore modu-
late dCPD formation.

Certain antioxidant molecules appear capa-
ble of preventing the formation of dCPDs.

Bernerd F, Passeron T, Castiel |, Marionnet C. The
Damaging Effects of Long UVA (UVAT1) Rays: A Major
Challenge to Preserve Skin Health and Integrity. Int J
Mol Sci. 2022;23(15).

Zamudio Diaz DF, Schleusener J, et al. Prolonged
DNA damage at suberythemal UV dose — Dependency
on skin type and age. J Photochem Photobiol B.
2025;270:113206.

Douki T, Bacqueville D, Jacques C, et al. Blue light
impairs the repair of UVB-induced pyrimidine dimers
in a human skin model. Photochem Photobiol.
2024;100(5):1359-64.

Marionnet C, Piffaut V, Sasai J, et al. A precise
analysis of the relative contribution of UVAT and visible
light colour domains in solar light-induced skin pigmen-
tation. J Eur Acad Dermatol Venereol. 2023;37 Suppl
4:3-11.

Lawrence KP, Delinasios GJ, Premi S, et al.
Perspectives on Cyclobutane Pyrimidine Dimers — Rise
of the Dark Dimers. Photochem Photobiol.
2022;98(3):609-16.

Fajuyigbe D, Douki T, van Dijk A, et al. Dark cyclo-
butane pyrimidine dimers are formed in the epidermis
of Fitzpatrick skin types I/1l and VI in vivo. Pigment Cell
Melanoma Res. 2021;34(3):575-84.

UV radiation can modify the cutaneous
microbiome by acting on lipid metabolites
and on inflammatory and cell proliferation
pathways, both locally and systemically.
Conversely, the microbiome has an adap-
tive capacity and appears to be capable of
establishing anti-UV protective systems.

Beyond genetic background and medical
context, the skin's response to sun expo-
sure also depends on other environmental
and behavioural factors that must be prop-
erly assessed and taken into account for a
comprehensive approach to photoprotec-
tion.

Portillo-Esnaola M, Rodriguez-Luna A, et al.
Formation of Cyclobutane Pyrimidine Dimers after UVA
Exposure (Dark-CPDs) Is Inhibited by an Hydrophilic
Extract of Polypodium leucotomos. Antioxidants.
2021;10(12).

Patra V, Bordag N, Clement Y, et al. Ultraviolet expo-
sure regulates skin metabolome based on the micro-
biome. Sci Rep. 2023;13(1):7207.

Swaney MH, Kalan LR. Living in Your Skin: Microbes,
Molecules, and Mechanisms. Infect Immun. 2021;89(4).

Harel N, Ogen-Shtern N, Reshef L, et al. Skin micro-
biome bacteria enriched following long sun exposure
can reduce oxidative damage. Res Microbiol.
2023;174(8):104138.

Prescott SL, Larcombe D-L, Logan AC, et al. The
skin microbiome: impact of modern environments on
skin ecology, barrier integrity, and systemic immune
programming. World Allergy Organization Journal.
2017;10(1):29.

PROF. KHALED EZZEDINE
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Dermatologist, AP-HP, Henri Mondor Hospital, Paris, France

Post-inflammatory hyperpigmentation (PIH) refers to
pigmentary lesions that develop secondary to inflam-
mation. They may be epidermal or dermal and are
observed preferentially in individuals with darker skin
phototypes (IV to VI), occasionally in phototype I,

and almost never in fair phototypes (I-11).

This is explained by the fact that darker skin types
have larger, more numerous and more widely distrib-
uted melanosomes and that their physiological photo-
protective mechanism is more active (with greater

pigment production).

PIH is an inflammatory phenomenon
involving light, in which the crosstalk
between cellular components — keratino-
cytes, melanocytes and "photo-aged”
fibroblasts — is central. Interleukin (IL)-1,
[L-6, tumour necrosis factor (TNF)-a,
increased MITF expression (microphthal-
mia-associated transcription factor involved
in melanocyte development) and oxidative
stress are the inflammatory mediators
involved in PIH.

Visible light plays a major role, particularly
blue light (380-500 nm), which is insuffi-
ciently addressed by conventional sun-
screens (filtering wavelengths up to
420-440 nm), whilst the higher wave-
lengths of blue light — up to 500 nm — pen-
etrate  more deeply, almost to the
hypodermis. The longer the wavelength,
the greater the depth of skin penetration.

Following injury, keratinocytes rapidly
secrete pro-inflammatory cytokines (days
1-3) to initiate healing. Between weeks 1and
3, these cytokines activate melanocytes
and thus melanosomes production. These

melanosomes are subsequently degraded
by macrophages to form melanophages —
a mechanism partly responsible for PIH.

This is why photoprotection is paramount
between day 1 and week 3.

Blue light stimulates melanin synthesis via
opsin-3, a key melanocyte "photoreceptor”,
leading to the formation of a protein com-
plex involving tyrosinase and dopachrome
tautomerase — key enzymes in melanogen-
esis. This complex, formed primarily in the
melanocytes of darker skin types, drives
sustained tyrosinase activity, thereby
explaining the persistent hyperpigmenta-
tion observed.

Visible light has also been shown to contrib-
ute to ageing by activating matrix metallo-
proteinases, reducing collagen production
and inducing reactive oxygen species (ROS).
It is capable of inducing a more intense and
more lasting pigmentation than UVAT Only
darker skin types respond to visible light
irradiation, whilst fair phototypes (I and II)
show no induced hyperpigmentation. Blue
light induces hyperpigmentation whilst red
light (630 nm) has no effect on pigmenta-
tion.
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Mechanisms of PIH, after Maghfour et al.

Sunlight or
external
injury/trauma
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Photoprotection against UV and visible
light is essential for PIH prevention. Tinted
filters containing iron oxide should now be
considered the gold standard for treat-
ment and prevention. They must be
applied daily and reapplied throughout
the day.

For acne, the American Academy of
Dermatology recormmends early treatment
in patients with darker phototypes to limit
PIH: retinoids and benzoyl peroxide as first-
line treatments, to which depigmenting
agents (such as hydroquinone and azelaic
acid), antioxidants or a gentle peel may be
added where PIH is already present, along
with systematic tinted photoprotection.

Hydroguinone rermains the topical treat-
rment of reference for PIH, though other
treatrments may be used, including azelaic
acid, retinoids, niacinamide and dermo-cos-
retic depigmenting agents.

Melanin

s|wsapidy

Melancphage

sjwsaq

With regard to procedures, gentle peels or
laser treatrments may be used but with cau-
tion in darker phototypes due to the inflam-
rmation induced by certain procedures. A
recent study demonstrated the benefit of
peeling in the treatment of acne scarring
using fractional CQO, laser resurfacing on
target arcas and post-inflamrmatory hyper-
pigmentation severity (PIHASI).

Not all hyperpigmentation is necessarily
PIH. The diagnostic algorithm for PIH cen-
tres on the presence or absence of an
inflammatory history preceding the hyper-
pigmentation.

In the absence of an inflammatory history,
the differential diagnosis may include lichen
planus pigmentosus, Riehl's melanosis, ery-
thema dyschromicum perstans, periorbital
hyperpigmentation  or  hyperpigmented
mycosis fungoides. When there is a clinical
history of inflammmation preceding the
hyperpigrnentation, the diagnosis is con-
firmed. The |ccation of the pigmentation —
epidermal, mixed or dermal — is assessed
using Wood's lamp and treated accordingly.

UPDATES ON DERMATOLOGY

Algorithm for the diagnosis and treatment of PIH, after Chacwattanapanit et a/.

ry (PIH)

‘ Llyperpigmentation suspected

No history of naticcable inflammation
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Consider
Lichen planus pigmentosus
Erythema dyschromicun: perstans

Evaluation: Visuzl, Wood's lamp, rating scale, skin

biopsy, or oninvasive objective assessment

Richl'mclanosis

Periorbital hyperpigmentation
Hyperpigmented aiycosis fungoides

Acne-related PIH

ermal PIH black

o dark brown Brown mixed with greyish

Mixed epidermal and dermal PIH

Blue-grey, black Retinoid once daily for 12-18
Dermal PIH weeks (A)

15%%-200% Arelaic acid twice daily

b

Medication

First-line
Triple combination onee daily for & weeks'(A) or
Retinoid once daily for 12-18 wezks [A) or HQ 4% twice N

for 16-24 weeks (B)
4% HQ and salicylic scid peel
starting at 20%-30% (B)

daily for 12 waeks (B)
Alternative agents |
Soy moisturizer twice daily for |2 weeks (A), 4%
niacinamide once daily for 9 weeks (A), 2% NAG wice
daily for 8 weeks (A), kojic avid plus emblica and
glycolic acid for |2 wecks (A), orl5% azclaic acid twice
d for 16 waeks (B)
ine

acid peel every 3 weeks starting at

Starting with epidermal PIH
treatment followed by dermal PIH

Laser

1064-nm QS Nd:YAG laser with
low fluence (C)

1550-nm erbium-doped laser (C)

Broad-spectrum sunsereen and sun avoidance should be advised in all cases (B). The treatment should he changed or combined with other treatments alter using current treatment with
appropriale time and the patient considered that hyperpigmentation does not reach the patient’s satisfacticn.

Girade practice recommendation: (A) Stiong recos
procedure: withont RUT), ((7) Option (poor evi

For epidermal hyperpigmentation, first-
line treatment is Kligman's triple combina-
tion; for mixed pigmentation, the epidermis
is treated first followed by the dermis; and
for dermal pigmentation, laser treatment
is employed. Whatever the grade of PIH,
all treatment is accompanied by UV and
visible light photoprotection.

Acnein darker skin types has a characteris-
tic clinical presentation: prorminent dyschro-
mia, often subtle papulopustular lesions, a
shiny complexicn and a higher risk of
keloids. In this population, PIH and its treat-
ment are frequently the primary reason for
consultation, ahead of acne managemeant
itself. Acne rmanagement should follow
standard protocols, despite the freguent
poor tolerance of topical treatments and

wmendation (good evidence to support the use of the procedure. RCT), (B) Recommendation {Tair evidence to support the use of the
ence to support the use of the procedure: case series). “Hased on the evidence of melasma treatment

the risk of severe hypersensitivity syndrome
with minocycline. Isotretincin may be con-
sidered for mild-to-moderate acne. Given
the risk of dyschromia, evening application
should be preferred, starting with low con-
centrations and favouring creams ovaer gels,
with applications on alternate days if signs
of intolerance occur.

Before initiating any management, it is
important to identify the origin of the PIH.
The use of anti-UVY and anti-blue light
tinted photoprotection is essential, even if
it affects the visual appearance (grey tint)
and may limit adherence in some patients.
The efficacy of combination treatments
for PIH is superior to that of monothera-
pies. Recent experimental models will
undoubtedly guide and accelerate thera-
peutic innovation.
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PHOTOPROTECTION: W

PROF. MARIE-THERESE LECCIA
Dermatelogist, Grenchle Alpes University Hospital

Effective photoprotection prevents the harmful ef-
fects of the sun, both acute effects such as sunburn
(actinic erythema) and, above all, long-term effects

including skin cancers, photoageing (helioderma)

and associated pigmentary disorders.

To be effective, photoprotection must cover
the entire solar spectrum in order to pro-
tect against the full range of ultraviclet
(UV) radiation. It has been demonstrated
that both UVE and UVA rays induce differ-
ent types of potentially mutagenic DNA
damage and degrade other cellular compo-
nents (lipid membranes, proteins), notably
through the producticn of reactive oxygen
species. With repeated and/or excessive
exposure, DNA repair systems and antioxi-
dant defences become impaired. Longer
wavelengths corresponding to UVAT (340-
400 nm) and visible light (400-700 nm,
particularly blue light at 380-500 nm) con-
tribute to UV-induced damage, especially in
the dermis. UV exposure also induces local
and systemic immunosuppression.

From a public health perspective, it is
important to recall that skin cancers are
the most common cancers in humans and
that the harmful effects of the sun on the
skin begin very early, from childhood
onwards.

In order to reduce the risks associated with
suUn  exposure, dermatelogists have an
important educaticnal role toe play with
their patients and with the general public.
Messages must be clear, tailored to the tar-
get audience and delivered at every availa-
ble opportunity during consultations.

Biclogical effects of sunlight according to wavelength, after Halliday et al.
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Current best practice recommendations
include: seeking shade during peak sun-
shine hours, wearing protective clothing
and accessories (caps, wide-brimmed
hats, sunglasses) and applying a sun pro-
tection product (SPP) — providing both
UVB and UVA protection — regularly to
exposed areas. The choice of protection
factor and formulation type (cream, lotion,
spray, stick) should be personalised accord-
ing to the individual's skin phototype, med-
ical history and sun exposure context.

Children are a high-risk population with
significant sun exposure, particularly dur-
ing school breaks and sporting activities.
Sun safety awareness should be promoted
in schools from the earliest age, in partner-
ship with the national education system,
through initiatives such as "healthy schools”
programmes and health service placements
carried out in secondary schools by health
students. Such education must be accom-
panied by strong public policies to encour-

age the creation of shaded areas in schools
and sports facilities.

The dermatologist’s message must be
clear and tailored to each individual, con-
sidering their professional and social con-
text and lifestyle, particularly leisure
activities. The choice of SPP is classically
based on skin phototype, the location and
nature of sun exposure, and takes into
account medical and dermatological his-
tory. A good practice guide for sun protec-
tion products has been validated by the
scientific community, industry and health
authorities (ANSM, Good Practice Guide for
Sun Protection Products, July 2017).

The dermatologist advises on the most
appropriate formulation for different body
areas {cream for the face, lotion or spray for
the body, stick for the lips and scars) and on

Selection and correct use of sun brotection products CANSM, July 2017)
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Moderate exposure

High exposure

Extreme exposure

Extremely sun-
sensitive skin

High Protection
(SPF 30-50) + UVA

Very High
Protection
(SPF 50+ + UVA

Very High
Protection
(SPF 50+) + UVA

Sun-sensitive
skin

Medium

Protection
(SPF 15-20-25) + UVA

High Protection
(SPF 30-50) + UVA

Very High
Protection
(SPF 50+) + UVA

Intermediate
skin type

Low Protection
(SPF 6-10) + UVA

Medium

Protection
(SPF 15-20-25) + UVA

High Protection
(SPF 30-50) + UVA

Low Protection
(SPF 6-10) + UVA

Low Protection
(SPF 6-10) + UVA

Medium

Protection
(SPF 15-20-25) + UVA

application methods in terms of guantity
and frequency to ensure optimal protec-
tion.

SPPs combine chemical and/or mineral fil-
ters — compliant with European regulations
— together with other photoprotective
ingredients, often antioxidants, intended to
stabilise filters, reinforce protection against
oxidative stress, or support DNA repair
against UV and visible light. However, a
recent study reported that only 2% of these
ingredients have clinically dermonstrated
efficacy. Among these, iron oxide is notable
for its ability to limit visible light-induced
pigrnentary disorders.

In 2021, an expert panzl published recom-
mendations for clinicians regarding the pre-
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ferred choice of SPPs in routine practice,
considering pigmentary disorders and the
need for protection against visible light.

Photoprotection is a perfect example of
where personalised medicine is essential.
Dermatologists must assess their patients’
behaviour and expectations, explain sun
protection measures and educate them on
the correct use of SPPs.

Beyond consultations, dermatologists
have an essential public health role in rais-
ing awareness among the general public
and younger generations, in collaboration
with national education authorities and
local communities.

Guide to SPP selection including visible light brotection by phototype, after Passeron et al 2021,
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NAOS's philosophy is grounded in the principle of
ecobiology, which integrates the skin ecosystem
— that is, the interactions between the skin and its
environment — and the skin's biological processes.
The NAOS approach is therefore based on the use of
biomimetic ingredients that are naturally present in
the skin or recognised and assimilated by it, the re-
spect of the cutaneous ecosystem, a commitment to
acting on the skin's natural mechanisms and the
causes of cutaneous dysfunction before addressing

their consequences.

According to the World Health
Organisation's 2024 report, 99% of the
world's population lives in a polluted envi-
ronment and more than half are exposed to
increasing levels of pollution. In 2023, only
7 countries met the WHQO guidelines on fine
particulate  matter below 25 microns
(PM2.5) — the most dangerous particles, as
they can enter the bloodstream via inhala-
tion. This exposure to pollution combined
with sun exposure has given rise to the
concept of photo-pollution, now recog-
nised as a factor in the worsening of
inflammatory diseases, cutaneous ageing
and pigmentary disorders. Photo-pollution
may also be implicated in carcinogenic
processes, notably through the interaction
between UVA and certain pollutants. For
urban populations, protection against pho-
to-pollution therefore appears essential.

The skin is a complex organ with its own
defence mechanisms, particularly those
involving the Nrf2 transcription pathway.

The NrfZ transcripticn factor is normally
inactive within the cell, bound to its natural
inhibitor Keapl in the cytoplasm. In the
praesence of pollutants or excess reactive
oxygen species (ROS), the Nrfz/Keapl
complex dissociates and free NrfZ can enter
the nucleus to induce the exprassion of
over 200 genes — including those invelved
in the kicsynthesis of detoxifying enzymes
(such as glutathione-S-transferase, which
facilitates xenobiotic elimination, or metal-
lothionein 1G, which complexes heavy met-
als)y and endogenous antioxidants that
eliminate ROS. However, UV radiation has a
negative effect on NrfZ activity, limiting its
activation and thereby preventing it from
fulfilling its full protective role.
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Diagram of Nrf2 factor activation under physiological conditions.

Cxidative stress and electrophilic compounds promote the release of Nrf2 from its natural inhibitor
Keapl. Following transiocation to the nucleus, it interacts with the specific ARE sequence in the DNA
to activate transcription of genes encoding detoxification and antioxidant enzymes, thereby
maintaining cellular homeostasis.
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It is on the basis of this knowledge that
NAQOS developed PHOTODERM XDEFENSE
ULTRA-FLUID SPFE0+, & sun care product
that protects the skin ecosystemn through
two complementary technologies:

» The ENVIRONMENTAL ACTIVE DEFENSE
technology, which combines physical and
biological protection: on one hand, bio-
logical  protection  against  environ-
ment-induced DNA damage; on the
other, physical protection vie a combina-
tion of just three solar filters for SPF50+/
UVA 35,9, associated with an anti-pollu-
tion glycofilm that limits the adhesion
and thus the penetration of envirocnmen-
tal pollutant particles.

DNA protection was demonstrated on
human skin explants following 4 days of
exposure to UVA, UVB, visible light and
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infrared radiation, showing a 99% reduc-
tion in thymine dimers formation — equiv-
alent to results obtained with the
non-irradiated control.

« The DETOX SCIENCE technology, which
helps the skin to boost its natural detoxi-
fication mechanisms by activating the
Nrfz pathway, thereby restoring the skin's
own defence capabilities. The detoxifica-
tion capacity of DETOX SCIENCE was
evaluated Jin vitro on human keratino-
cytes, demonstrating an increase in the
expression of the metallothionein 1G
gene of over 164%.

PHOTODERM XDEFENSE ULTRA-FLUID
SPF50+ is available in 4 tints to enable
daily use by the widest possible range of
users.



For pigmentary disorders, NAOS has
developed PIGMENTBIOC-CONCENTRATE,
a serum suitable for use as monotherapy
or as an adjunct treatment. It is based on
LUMIREVEAL technology, which mimics
the mode of action of Kligman's triple
combination: glabridine for its anti-inflam-
matory activity, Epidermactiv to stimulate
cell renewal, and andrographolide and
azelaic acid to reduce melanin production
and storage. The serum also contains vita-
min C in its ascorbyl glucoside form — inac-
tive and therefore highly stable — which is
activated on contact with the skin, along
with niacinamide, glycolic acid and salicylic
acid to reinforce the skin barrier, promote
the elimination of dead cells and support
epidermal renewal. The efficacy of
PIGMENTBIO C-CONCENTRATE as mono-
therapy in patients with melasma demon-
strated a 50% reduction in the m-MASI
score at 3 months. It may therefore be
used as a maintenance treatment to pre-
vent the recurrence of pigmentary lesions,
as a relay or in combination with pharma-
cological treatments.

To protect against the effects of blue light
and prevent the onset or worsening of pig-
mentary disorders, NAOS has developed
PHOTODERM M SPF50+, intended for
patients with melasma. This is a high-tech-
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nology sun care product offering high-level
solar protection with enhanced UVA 39.
PHOTODERM M SPF50+ also contains a
high concentration of pigments, including
iron oxide, providing 61 to 66% protection
against blue light depending on the light-
to-dark tints of PHOTODERM M SPF50+. A
study conducted in melasma patients with
phototypes lll to V, using PHOTODERM M
SPF50+ daily without any depigmenting
agent or parallel treatment, demonstrated
a reduction in the modified Melasma Area
and Severity Index (mMASI) of approxi-
mately one-third at 4.5 months. It is the
presence of pigments — notably iron oxides
— filtering visible light that accounts for
this effect on melasma hyperpigmentation,
as the same formula without pigments does
not demonstrate the same efficacy.

NAOS today offers three solutions for pho-
toprotection and the management of hy-
perpigmentation. PHOTODERM XDEFENSE
ULTRA-FLUID SPF50+ is aimed primarily at
urban populations, offering protection
against both the effects of the sun and pol-
lution. PIGMENTBIO C-CONCENTRATE
may be used as monotherapy or in combi-
nation with or as a relay to treatments for
existing pigmentary disorders. Finally,
PHOTODERM M SPF50+ is intended for
melasma patients as both a preventive and
a treatment continuity measure.
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