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Purpose: Atopic dermatitis (AD) is a chronic relapsing, inflammatory disease which causes eczematous lesions. Itching and 
symptoms visibility can have a significant impact on quality of life. This is the case when eyelids are affected. Therefore, we 
evaluated a dermo-cosmetic product designed to care AD on eyelids.
Subjects and Methods: An initial analysis of the product included 20 healthy women with no AD signs. A clinical evaluation of the 
effect of the product on AD sign severity was performed on 33 subjects presenting AD symptoms on eyelids. We also analyzed the 
product’s capacity to prevent relapses in a parallel group clinical evaluation performed on 66 subjects.
Results: First, on the forearm skin of healthy subjects, the product reduces erythema and decreases transepidermal water loss when 
used for 28 days. Second, when clinically evaluated on subjects with eyelid symptoms undergoing a corticoid treatment, the product 
leads to reduced AD signs scored by a dermatologist, better self-evaluation of symptoms by subjects, and improved quality of life. 
Besides, upon assessment in a randomized controlled clinical evaluation with subjects prone to AD relapses but without symptoms, the 
product also drastically reduces relapse frequency. If erythema reduction is the only sign identified by a dermatologist, the product 
greatly and rapidly improves the quality of life of subjects.
Conclusion: These effects can be explained by the known actions of the product’s ingredients. Rich in hydrating compounds, fatty 
acids and anti-inflammatory compounds, it aims at maintaining and restoring the epidermis structure and function to preserve it from 
irritants. It effectively shows that a daily care and hygiene routine with a dermo-cosmetic product designed according to an 
ecobiological approach leads to objective improvement of AD and subjective perception of quality of life.
Keywords: atopic dermatitis, eyelid, dermo-cosmetic, relapse, ecobiology

Introduction
Atopic dermatitis (AD) is a chronic, relapsing, inflammatory skin disease affecting up to 20% of children and 5% of 
adults.1,2 Characterized by sensitive, dry skin and eczematous lesions, the intense induced pruritus is a major diagnostic 
criterion as it affects 91% of patients.3 Repeated scratchings trigger a self-perpetuating itch-scratch cycle that profoundly 
impacts patients’ lives.4 Abnormal itch frequency affects 85% of patients, and 55% present sleep disturbance exceeding five 
days a week. These lead to behavioral problems and social withdrawal, which have significant psychological impacts.4,5

In adults, lesions can be located anywhere on the body but often affect the face and neck, with or without limb flexure 
symptoms.6,7 Eyelids, which present lesions in 22% of adults, are a particular concern as eyes are essential for facial 
attractiveness and important cosmetic organs.8 Eyelid skin is particularly susceptible due to its peculiar 
characteristics.9,10 If all skin layers (epidermis, dermis, and hypodermis) are present, the hypodermis is almost absent, 
and the dermis is very thin but highly vascularized. The epidermis is also extremely thin, with a reduced stratum corneum 
presenting half the cell layers generally present. Corneocytes are large. Their turnover is slow, yet, leading to insufficient 
maturation and a poor barrier function with a weakly protective hydrolipidic film. Beyond these anatomical 
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characteristics, eyelids are subjected to intense mechanical constraints with around 10,000 eyelid beats per day and to 
environmental assaults. It also possesses folds – the palpebral folds – that can accumulate molecules, some of which may 
affect the skin. This is important, knowing that 24% of adults presenting AD also present positive patch-test reactions to 
chemical allergens.6 Therefore, in the case of women, symptoms could be amplified by using allergen-containing eye 
makeup and remover. Besides, the friction involved in their application could participate in the itch-scratch cycle.

If flares-up treatment has been the subject of intensive research, relapse prevention remains largely under- 
investigated. Topical medications exist. Yet, any irritant-free emollient, including over-the-counter or dermo-cosmetic 
emollients, is efficient. By retaining and replenishing epidermal moisture, they decrease flare-up severity and increase 
remission periods.11 Their successful use shows that maintaining or restoring the ecobiology of the skin is essential to 
manage AD and prevent relapses. Still, to the best of our knowledge, no study addresses the peculiarities of eyelids.

Ecobiology is an original approach developed by NAOS. It considers the skin as a living world composed of 
cutaneous cells and a complex microbiome that constitute a real ecosystem in which the various components interact with 
each other and adapt to their environment. Preserving the skin’s ecological balance is essential. It is the ultimate goal of 
ecobiology, an original approach that also considers its ever-evolving microbiome and environment, the resources and 
mechanisms of which must be preserved.12,13 Skin cares and cosmetics development can take these principles into 
account, possibly leading to better-adapted products.14 This was done when elaborating a dermo-cosmetic product 
specifically dedicated to eyelids AD. With care and makeup-removing properties, it only consists of a few high- 
quality ingredients. To investigate its efficacy, we first analyzed its effects on the forearm of subjects without AD 
records. We then performed a first clinical evaluation of its efficacy with subjects presenting mild to moderate AD 
symptoms at the eyelid level and following a topical corticoid treatment. Finally, we assessed the product’s capacity to 
prevent relapses in subjects with recurrent AD but symptom-free.

Materials and Methods
Ethic
Both clinical studies on AD subjects were conducted in Poland. According to local and EU regulations, no approval by 
ethics committees was required for the study on subjects under topical corticoid treatment. The clinical evaluation of 
relapsing prevention, carried out in Poland (Gdansk), was approved by the Bioethics Committee from the Regional 
Chamber of Physicians from Gdansk (Poland) under the reference 0000308843.

For all studies, the principles of the Declaration of Helsinki were strictly followed. All subjects received detailed 
information about the purpose of the study, its procedure, and goals. All gave their written informed consent before 
enrolment.

Investigated Product
The product investigated is a commercially available dermo-cosmetic cream (Atoderm Intensive eye, NAOS, 
LABORATOIRE BIODERMA). It consists of an oil-in-water emulsion containing, among other ingredients, enoxolone, 
a lipid complex (Lipigenium), high molecular weight hyaluronic acid, and sucrose stearate (Skin Barrier Therapy patent). 
A complete list of its ingredients and their role is presented in Table 1.

Biometrological Analyses of the Effects of the Product
Subjects included in this evaluation had no history of AD. Inclusion criteria were the absence of cutaneous problems and 
excessive hairiness on the inner side of the forearms.

The soothing effect was analyzed on 20 Caucasian women (18- to 60-year-old, mean: 36-year-old, phototype I–III). 
Cutaneous microcirculation was measured using TiVi600 (Wheels Bridge, Sweden) before, immediately, and 30 minutes 
after inducing erythema by stripping, comparing results from a randomly selected inner forearm that received, imme
diately after the stripping, a standardized application of the product (2 µL/cm2) to those of a similar zone on the second 
forearm that received no cream.
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The protective/anti-redness effect was assessed by patch tests performed on one man and 21 women (20- to 66-year- 
old, mean: 42-year-old, phototype I–III). Hill Top patch test Chambers (Cliantha Research, FL, USA) containing 1% 
sodium lauryl sulfate with 350 µL of the product or an identical amount of a neutral cream (without positive or negative 
effects) were applied to the inner side of subjects’ forearms. After 18 hours, patches were removed. Skin L* (dark to 
light) and a* (green to red) CIEL color parameters were determined 6 hours after patch removal using a CM700-d 
spectrophotometer (Konica Minolta, Japan).

Table 1 List of Ingredients Entering the Product Evaluated and Their Properties

Ingredients (INCI Name) Properties

Aqua/water/eau Formulation water

Dipropylene glycol Hydration
Glycerin

Sodium hyaluronate Hydration (non-occlusive film formation21)

Brassica campestris (rapeseed) seed oil  

Helianthus annuus (sunflower) seed oil

Differentiation, maturation, and barrier function of the stratum corneum. Formation and 

secretion of lamellar bodies22–24 

Anti-inflammatory action24 

Make-up cleanser

Ceramide ap Epidermal differentiation and barrier function26–28

Ceramide eop
Ceramide np

Cholesterol

Phytosphingosine

Phytosphingosine Anti-inflammatory action (binding to PPARs, inhibiting the release of pro-inflammatory 

cytokines29)

Glycyrrhetinic acid Anti-inflammatory action (direct and undirect)32–35

Fructooligosaccharides Improvement of skin tolerance threshold36–40

Laminaria ochroleuca extract

Mannitol
Rhamnose

Xylitol

Sucrose stearate Prevention of Staphylococcus aureus biofilm formation41,42

Paraffinum liquidum/mineral oil/huile minerale Make-up cleanser

1,2-hexanediol Cream base (texturing and protective ingredients)
Caprylic/capric triglyceride

Carbomer

Citric acid
Ethylhexylglycerin

Hydroxyethyl acrylate/sodium acryloyldimethyl

Taurate copolymer
Pentylene glycol

Polysorbate 60

Sodium citrate
Sodium lauroyl lactylate

Sorbitan isostearate

Tocopherol
Xanthan gum

Notes: Phytosphingosine having several properties, it is listed more than once.
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Finally, the effect of the product on transepidermal water loss (TEWL) was examined on 9 Caucasian women (23- to 
69-year-old, mean: 48-year-old) presenting dry to very dry skin (tewametric values over 6 and 8 g/m2/h respectively). 
TEWL measurements (Tewameter TM300, Courage+Khazaka electronic, Germany) were performed on day 0, and after 
28 days on both forearms, one of which (randomly selected) received two applications per day on the entire forearm, the 
other one remaining untreated.

Clinical Evaluation of Subjects Presenting AD Symptoms on Eyelids
A first clinical evaluation was performed between December 2018 and April 2019. It included 33 subjects (4 men and 29 
women, 22- to 83-year-old, mean age: 44-year-old, phototype II–III). All subjects had mild to moderate symptoms of AD 
on eyelids. All were undergoing a corticoid treatment (systemic: n=16, local: n=16, unknown: n=1) for at least 9 days 
(maximum: 36 days) and continued to do so during part of the study (mean±SD: 22±8 days, minimum: 9 days). 
Exclusion criteria were the presence of cutaneous pathology other than AD on eyelids, ophthalmological pathology in 
the six previous months, and the use of possibly interfering systemic treatment. Pregnant, nursing women, or women 
planning to get pregnant were excluded.

Each subject received the product and applied it twice daily to the eyelids without rinsing it. Applications were 
carried out in the morning as skincare (allowing make-up) and in the evening as skincare or make-up removal.

Clinical Evaluation of the Anti-Relapsing Effect of the Product
A second clinical investigation was conducted between January and December 2021. Subjects (14 men and 53 women, 
19- to 74-year-old, mean age: 46-year-old, phototype II–III) had mild to moderate AD with at least three episodes within 
the previous six months but no symptoms at the beginning of the study. Corticoid treatments (58 out of 66, 89% were 
using a systemic medicine while the others a local treatment) were over and discontinued on day 0 of the study. 
Exclusion criteria were identical to those of the first clinical evaluation.

Subjects were divided into two groups. Half of them, randomly chosen, kept their usual hygiene and eyelid skin care. 
The others applied the product twice daily (morning and evening) on the eyelids without rinsing it.

Clinical Assessments
For both clinical evaluations, adverse effects were recorded throughout the study. The type of reaction, circumstances, 
date, duration, evolution, and intolerance causality were analyzed. For the relapse-preventing effect, subjects also 
recorded any relapse occurring throughout the evaluation.

In both studies, a dermatologist scored AD symptoms on the eyelids. He evaluated AD severity by scoring dryness, 
erythema, edema, desquamation, and roughness according to a 0 (no sign) to 10 (obvious sign) scale. These dermato
logical evaluations were performed on days 0 and 28 for the clinical assessment of product performances on subjects 
having AD symptoms on eyelids. They were conducted on days 0, 56, 112, and 168 to assess the relapse-preventing 
capacity of the product. In addition, subjects rated the impact of AD on their quality of life using a 10-question 
Dermatological Life Quality Index (DLQI) they filled out at the end of each visit. Each question was scored on a 0 
(good) to 3 (bad) scale, leading to a final rating between 0 and 30.

For the clinical evaluation of product performances on subjects having AD symptoms on eyelids, subjects also self- 
evaluated tightness, stinging, burning, and itching sensations. These features, scored using a 0 (no sensation) to 10 (very 
perceptible sensation) scale, were evaluated on days 0 and 28.

Statistical Analysis
Results are presented as mean ± standard error of the mean (SEM). Data distributions were first analyzed by a Shapiro– 
Wilk test (α=0.01). Data with a Normal distribution were analyzed with a paired Student’s t-test. A Wilcoxon signed-rank 
test was otherwise used. A statistical difference of p<0.05 was considered significant.
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Results
Analysis of the Product’s Effects on the Skin of Subjects Without AD
We started by analyzing whether the dermo-cosmetic product (Atoderm Intensive eye, NAOS, LABORATOIRE 
BIODERMA) protects the skin. We first followed the fate of induced erythema on forearm regions receiving, or not, 
a single product application. Results show that, 30 minutes after induction, erythema is weaker when the product is 
applied (−29.8±5.5 AU without the product versus −24.9±4.6 with the product, −16.4%, p=0.05). We also analyzed skin 
color changes after a mild irritation induced by sodium lauryl sulfate. After 24 hours, the product leads to lower L* and 
a* values than the cream base (DL*: −1.0±0.2 for the product versus −3.8±0.4 for the neutral cream, p<0.001; Da*: +1.3 
±0.3 for the product versus +4.1±0.4 for the neutral cream, p<0.001). These results indicate that, at the end of the 
experiment, the erythema is less pronounced with the product.

In a last experimental series, we monitored TEWL changes in subjects presenting dry to very dry skin. Analysis was 
performed after 28 days of product application. In the untreated control area, TEWL remains stable (8.12±0.43 AU 
on day 0 versus 8.43±0.63 AU on day 28, +3.8%, p=0.550), but upon product application, a TEWL decrease is observed 
(8.14±0.52 AU on day 0 versus 6.14±0.66 AU on day 28; −24.6%, p=0.002).

Clinical Evaluation of Product Performances on Subjects Having AD Symptoms on 
Eyelids
Knowing that the product reduces erythema and decreases TEWL, we tested it on subjects presenting AD symptoms at 
the level of eyelids. These subjects were using a corticoid treatment, at least at the beginning of the study.

During the 28 days, four subjects reported minor physical signs lasting from a few minutes to a day, but none were 
judged relevant. Nine subjects had mild burning, itching, or stinging episodes lasting from a few minutes to a few hours. 
These signs, possibly imputable to the product, mainly occurred in the first days of use, and no clinical signs were 
observed on day 28.

Evaluations of eyelids by a dermatologist on days 0 and 28 (Figure 1A) indicate that the product improves all 
symptoms scored. The efficacy of the products ranges from a minimum of −61.9% for edema (p<0.001, 76% of subjects 
showing an effect) to −100% for desquamation (p<0.001, 73% of subjects). The product also improves all symptoms 
self-evaluated by subjects (Figure 1B). Self-assessed tightness, stinging, burning, and itching sensations decrease from 
a minimum of 89.4% for stinging (p=0.011, 33% of subjects) to a maximum value of 100% for burning (p<0.001, 48% of 
subjects). These improvements are reflected by the quality of life of subjects, which global score drops by 91.2% (10.97 
±0.91 on day 0 versus 0.97±0.33 on day 28, p<0.001).

Figure 1 Scoring of AD signs in subjects having AD symptoms at the beginning of the clinical evaluation and following a local topical corticoid treatment. Scorings were 
performed on day 0 and after 28 days of product use. (A) Evaluation by a dermatologist. (B) Self-evaluation by subjects. For the statistical significance: * p<0.05, ** p<0.01, 
and *** p<0.001.
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Clinical Evaluation of Product Performances on Subjects Having Relapsing AD but No 
Symptoms on Eyelids
As the product showed excellent results when used on eyelids with AD symptoms, we further tested its capacity to 
prevent AD relapses. We, therefore, performed a randomized controlled clinical evaluation with subjects presenting 
no AD symptoms but prone to relapses.

Among the 33 subjects using the product, 11 (33%) reported mild physical or functional signs at some point in the 
study. These signs were mild itching or erythema lasting up to a few days, and all were judged irrelevant.

Subjects using the product show no difference to those who were not when considering the time at which the first 
relapse occurs (29.4±16.1 days versus 32.3±6.24 days respectively, p=0.392) or in relapse duration (3.7±0.6 days versus 
3.85±0.28 respectively, p=0.681). Yet, 25 subjects (76%) using the product had no relapse, while all 33 subjects of the 
control group had at least one relapse (Figure 2). This corresponds to an 86.9% relapse frequency decrease (p<0.001). 
Additionally, the total number of relapses is only 22 for subjects using the product but 168 in the control groups, with up 
to 54.5% of subjects having five relapses or more.

As expected by the inclusion criteria, dermatologist scorings of eyelids show few symptoms on day 0 in the group 
using the product and the control group. Therefore, little evolution over the 168 days of the study is observed (Figure 3). 
The only clinical sign evolving is erythema severity. If similar at day 0 (p=0.309), it only decreases in the group using the 
product at days 56 and 168 (−60.0%, p=0.023 and −95%, p=0.004 respectively). The decrease observed on day 112 is at 
the significance limit (p=0.077) as the fewer subjects affected presented more severe symptoms.

Finally, the quality of life assessment by subjects improves in both groups (Figure 4). Still, the decrease in the DLQI 
score is much more rapid and important in the group using the product (−97.2% at day 56, p<0.001) than in the control 
group (maximum decrease: −88.1% at day 168, p<0.001). Besides, the score reached after 168 days is 140 folds lower 
upon product use (p=0.005).

Discussion
AD is a complex disease encompassing epidermal barrier dysfunction, immune dysregulation, and microbiome 
dysbiosis.15,16 Flare-up treatments have been extensively studied.17 Yet, research on relapse prevention is sparse. 
Some medical treatments are available.18 However, besides probiotics, whose benefits are debated,19 one of the best 
prevention remains emollient applications. They prolong time to flares-up, reduce flare-up frequency, and the amount of 
corticosteroid to treat them.11 As long as they do not contain irritants, all moisturizers have beneficial effects,11 indicating 
that restoring the skin barrier to prevent inflammation is essential. Studies on emollients did not focus on eyelids, which 
are frequently affected and where symptoms strongly impact the quality of life. It also involves skin with specific 
characteristics. The product evaluated in this study aims at filling this gap as it was specifically developed to maintain, 
restore, and reinforce the eyelid skin barrier function and prevent inflammation.

Figure 2 Number of relapses during the 168 days of the clinical evaluation carried on subjects presenting no AD symptoms on eyelids for the control group (in white) and 
the group using twice daily the product (in black).
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Figure 3 Scoring of AD signs in subjects having no AD symptoms at the beginning of the clinical evaluation. Scorings were performed on days 0, 56, 112, and 168. (A) Scoring of AD 
signs in the control group. (B) Scoring of AD signs in the group of subjects using the product. For the statistical significance: LS: 0.01<p ≤0.05, * p<0.05, and ** p<0.01.

Figure 4 Quality of life assessment from subjects having no AD symptoms at the beginning of the clinical evaluation. Scorings were performed on days 0, 56, 112, and 168 by 
subjects of the control group (in white) and the group using twice daily the product (in black). For the statistical significance: *** p<0.001.
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In subjects without AD, a single application has a soothing effect upon the induction of mechanical or chemical 
stresses. It also reduces TEWL when applied for 28 days. On subjects with eyelid AD symptoms, it significantly 
improves all signs evaluated. Not only does it do so upon objective evaluation, but also when subjects assess symptoms 
severity. Another important aspect is that for subjects prone to AD but showing no symptoms, the product drastically 
reduces the number of relapses. If no improvement of AD signs was evidenced by subjects having no AD symptoms, the 
Dermatological Life Quality Index evaluated by subjects improved more and faster upon product use. Even if we only 
monitored AD at the level of eyelids, precluding us from analyzing the impact of relapses on other body sites, the DLQI 
difference observed can only be attributed to the product-induced decrease in eyelid AD.

Focusing on the ingredients other than those entering the composition of the cream base (ingredients that are 
supposed to have no or limited effect), the product’s composition (Table 1) can explain these results. Based on the 
importance of skin hydration, it contains high molecular weight hyaluronic acid that can retain 1000 times its weight in 
water.20 Applied to the epidermis, high molecular weight hyaluronic acid does not penetrate the skin but forms a non- 
occlusive film regulating water fluxes.21 The aqueous phase also contains humectants – dipropylene glycol and glycerin – 
that complete the hydrating action thanks to their hygroscopic properties. Multifunctional, these polyols also have 
a preservative effect by decreasing the amount of water available for micro-organisms development.

The product also includes a lipid complex to maintain/restore the stratum corneum lipids. This complex consists of 
a blend of refined sunflower and rapeseed oils, known to penetrate and influence skin structure and functioning.22,23 

Moreover, this mixture contains omega-3 and −6 essential fatty acids. Among other roles, they are key to the 
differentiation, maturation, and barrier function of the stratum corneum, the formation and secretion of lamellar bodies, 
and the inhibition of inflammation.24 The lipid complex also contains biomimetic lipids: ceramides, cholesterol, and 
phytosphingosine, which are major stratum corneum lipids.25,26 Present in the product as a multi-lamellar emulsion 
similar to the in vivo organization of skin lipids, these three compounds are essential for epidermal differentiation and 
barrier function.26–28 Phytosphingosine is also a base for ceramide synthesis and induces key proteins deficient in AD 
(filaggrin, involucrin).29,30 Besides, it has an anti-inflammatory action by binding to PPARs (peroxisomal proliferator- 
activated receptors) and inhibiting the release of pro-inflammatory cytokines.31 Yet, phytosphingosine is not the only 
component known for its anti-inflammatory action as the product also contains 18ß-glycyrrhetinic acid. Glycyrrhetinic 
acid has a direct anti-inflammatory action by lowering the secretion of inflammatory mediators and reducing histamine 
synthesis and release.32–34 It also has an indirect action by maintaining cortisol in its active form due to its capacity to 
inhibit 11β-hydroxysteroid dehydrogenase (11β-HSD).35

The product also contains ingredients meant to improve skin tolerance by acting on various mechanisms. Xylitol 
increases skin hydration by stimulating filaggrin expression, the natural moisturizing factor (NMF) precursor.36 Mannitol, 
a mannose derivative, was shown to have excellent free radical scavenging properties in isolated human keratinocytes, 
limiting oxidative damage.37 Rhamnose, by its capacity to bind to the lectins of keratinocytes, decrease IL-8 secretion, 
thus reducing the spread of inflammation.38 Laminaria ochroleuca extract is a natural skin-soothing ingredient that 
reduces irritation-induced inflammation by boosting the skin’s immune response.39 The last ingredient, fructooligosac
charides, is a recognized prebiotic, which has been shown to restrict the growth of potentially harmful bacteria in favour 
of beneficial ones in vitro, therefore having a positive role in preserving or restoring a healthy skin microbiome.40

In summary, the product was developed with an ecobiological approach. Natural skin mechanisms inspire its 
composition to reinforce them, help protect the cutaneous ecosystem by reducing inflammation and pruritus, as well 
as stimulating the synthesis of lipids and proteins essential for the barrier function. It also provides biomimetic lipids and 
hygroscopic molecules that immediately protect the skin from external aggression and prevent water loss. Altogether, 
ingredients aim at rebalancing the cutaneous ecosystem to strengthen it against AD-inducing factors and avoid over- 
reaction, thus contributing to better symptom healing and decreased relapse frequency.

Finally, the product has two additional properties not evaluated in this study. It includes sucrose stearate, a compound 
preventing Staphylococcus aureus biofilm formation,41,42 thus helping the skin to balance its microbiome. This activity 
could be significant considering the prevalence of S. aureus in AD lesions,43–45, and could have participated in relapse 
prevention. Further, the richness of the product in fatty acids provides makeup-removing properties. Therefore, it is not 
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only a daily care and hygiene product but also a cleanser that avoids multiple scratches on eyelids and prevents triggering 
itch-scratch cycles.

Conclusion
Results show that a daily care and hygiene routine with a dermo-cosmetic product designed according to an ecobiological 
approach and aimed at maintaining and restoring the epidermis structure leads to objective improvement of AD and 
subjective perception of quality of life. Determining the actual role of the various ingredients would be of interest, as 
would be comparing the product with emollients. Having anti-inflammatory properties, testing the product on subjects 
affected by other dermatitis, such as irritant contact dermatitis, would also be relevant.
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