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ABSTRACT: Alterations in the stratum corneum and therefore in the skin 
barrier function are produced by diverse causes. The changes in the stratum 
corneum imply increases in water loss, reduction of the protective effect 
of the skin and also modifications in its mechanical functions. The aim of 
the present study was to evaluate the effectiveness of Ovoderm®, a dietary 
supplement consisting of eggshell membrane, to improve the skin condition 
of people with an altered barrier function.  

Sixteen volunteers with a decreased skin barrier function were randomised 
to daily intake 300mg of Ovoderm® or 300mg of placebo during 60 days. 
Transepidermal waterloss (Tewameter®), firmness (Cutometer® R0), 
elasticity (Cutometer® R6) and fatigue (Cutometer® R9) of the skin were 
measured. At the end of the study there was a significant 43% of decline 
in the transepidermal waterloss in the volunteers intaking Ovoderm® that 

was not observed in the placebo group. Participants started the study with 
normal-affected skin and finished it with healthy-very healthy skin values. 
A similar tendency was observed in the skin elasticity that was increased by 
13% in Ovoderm® group while the control group showed a decrease of 11%. 
The skin firmness improved significantly by 66% and the fatigue declined 
by 36% in Ovoderm® group while no significant changes were measured 
in the placebo group. These results showed that oral supplementation with 
Ovoderm® restores the skin barrier function in people with cutaneous 
alterations. Ovoderm® re-establishes the transepidermal waterloss values to 
those observed in people with healthy skin and it increases the functionality 
of the skin as evidenced by the improvements in firmness and elasticity and 
by the decrease in fatigue. Ovoderm® is an effective treatment that could 
prevent and manage more effectively the alteration of the skin barrier 
function restoring the skins’ health and its biomechanical properties
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The skin is the largest organ in the human body and takes part in vital 
functions. The skin consists of three layers: epidermis, dermis and 

hypodermis. The epidermis is the top layer of the skin, an avascular tissue 
that plays the barrier function role of the skin protecting it against external 
aggression agents. It is considered as a flat epithelium in a constant process 
of cornification called stratum corneum (SC). Depending on physiological 
conditions, the renewal of the epidermis covers a period of approximately 
30 days, since the cell division occurs until the detachment of totally 
cornified cells. The epidermis is avascular, its care and maintenance are 
done by nutrient diffusion from the dermis (1). The dermis is a vascularized 
connective tissue composed mainly by a structure of fibroblasts criss-crossed 
by a network of fibers of collagen, elastin and glycosaminoglycans (GAGs) 
such as hyaluronic acid (AH). Collagen represents about 60-80% of its dry 
weight and is mainly type I, whose main function is to provide resistance to 
the skin. Collagen and elastin are synthesized by fibroblasts and both give 
flexibility and elasticity to the skin (1). The hypodermis is the deepest layer 
of skin and is made up of loose connective tissue, due to the presence of 
adipose tissue in this layer of the skin, its main function is the isolation and 
storage (2).

The skin is a physical, biochemical and immunological barrier that protects 
the body from mechanical aggressions, environmental pollutants, sunlight 
and penetration of microorganisms and other antigens. Any alteration of the 
skin barrier function will cause an increase in the sensitivity to UV radiation 
and an exponential increase in the risk of suffering infections.

Some treatments such as antineoplastic therapies cause alterations in the SC 
and as a result, an alteration in the skin barrier function (2, 3). The routinely 
employed and validated tool to measure the skin barrier function is the 
transepidermal water loss (TEWL) which is the normal permeation of water 
through the SC into the atmosphere (4).  The first result of the decreased 
skin barrier function is the increase of TEWL that involves the dehydration 
of the skin, resulting in alterations in its visco-elastic properties like firmness 
and elasticity. TEWL appears therefore as a method to know the real healthy 
state of the SC and the skin. 

Currently, there is a growing interest in the development of food 
supplements that may be effective in modifying the structure, physiology and 

in consequence, the outward appearance and the functions of the skin (5). 
The ingredients that have attracted more interest in this area are collagen and 
AH since they are bricks for the construction of the skin (6-8). In vitro studies 
have shown the capacity of certain collagen peptides as potent antioxidants 
(9), also several experimental studies have shown the effectiveness of collagen 
in improving the properties of the skin (10-13). Regarding the AH, it has 
been described also its role in the proliferation and differentiation processes 
of keratinocytes (14) as well as in the maintenance of cellular structure due to 
its capacity of water retention and its viscosity (15).

The eggshell membrane is a natural product containing collagen, glucosamine, 
GAGs and keratin among others. It has been demonstrated the ability of 
eggshell membrane to accelerate the cellular division of fibroblasts and to 
increase their metabolic activity by improving their collagen production. 
Eggshell membrane is also effective reducing the harmful effects of UV light 
and the inflammatory processes in skin (16-19). In people without altered 
skin, the significant increase of skin elasticity after the intake of Ovoderm®, 
composed of eggshell membrane, was demonstrated (20).

The objective of this study was to assess the skin benefits of the oral intake of 
300 mg of Ovoderm®, eggshell membrane, on people with normal-affected 
skin due to the alteration of their skin barrier function, as measured by 
TEWL. 

MATERIALS AND METHODS

Food supplement under investigation

The dietary supplement used in this study was Ovoderm® (Eggnovo, Spain), 
consisting of eggshell membrane separated from eggshells by a patented 
process (Patents: ES 2 181580 B1 and ES 2 327087 B2). Compositional 
analysis of eggshell membranes has identified a high content of protein 
(collagen types I-V-X, elastin, keratin) (21,22) and moderate quantities of 
glucosamine and GAGs (chondroitin sulfate, HA) (23). 

Study design

A randomized, double-blind and unicentric clinic-nutritional study was 
performed to evaluate the efficacy of the daily intake of an encapsulated 
food supplement containing 300mg of Ovoderm® (eggshell membrane). 
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Participants had to intake one capsule a day of the food supplement 
with Ovoderm® or with placebo (microcrystalline cellulose) during 60 
consecutive days.

Assessments were performed at the beginning (day 0) and at the end of the 
study (day 60). The study was approved by the Research Ethic Committee of 
the Quirón hospital and it was conducted by IDERMA - Instituto Quirón 
Dexeus.

Subjects

A total of 16 healthy volunteers, men and women, between 45 and 75 years 
old were enrolled in the study. The volunteers were randomized to each of 
the two treatment groups, 7 to Ovoderm® group and 9 to placebo group. 
Prior to the beginning of the oral treatment and data acquisition, a washout 
period of two weeks was stablished. Throughout the study volunteers could 
not use any cosmetic product on the test area. The subjects fulfilling all the 
inclusion criteria were enrolled in the study. 

Inclusion criteria

The inclusion criteria were as follows: general good health, no hypersensitivity 
to any of the components, no digestive pathologies and not undergoing 
pharmacological treatment; healthy and balanced living and dietary habits; 
ability to understand the clinical study, personal informed consent to 
participate in the study and willingness and capability to follow the study 
rules and a fixed schedule. All the participants should have TEWL score 
higher than 16. 

Exclusion criteria

The exclusion criteria were as follows: allergy to eggs; eating disorders; 
gastrointestinal disorders or digestive surgeries the previous two years; 
systemic illnesses altering intestinal motility or changes in the intestinal 
motility by stress; diabetes, hypo or hyper thyroidism; medication or drugs 
changing the intestinal motility; changes in the diet habits in the previous 2 
months; pharmacological treatment and/or food supplements that change 
the body weight or the appetite; alcohol, drugs, drug products or alcohol 
abuse; stop smoking the last 6 months or planning to stop during the study; 
pregnancy or period of breast feeding; intake of nutritional supplements; 
changes in the usual skin care routine; lack of compliance and intellectual or 
mental inability to follow the study instructions; TEWL score equal or less to 
15 measured according to the procedure explained subsequently.

Measurements

Transepidermal waterloss: TEWL was measured using the Tewameter® 
(Software Tewameter® MPA 580) and by applying a constant negative 
pressure. Prior to the measurement there was a 10 minute of acclimation. The 
scale is as follows: 0-10 (very healthy condition), 10-15 (healthy condition), 
15-25 (normal condition), 25-30 (affected skin) and superior to 30 (critical 
condition) (Technical Guide). 

Skin elasticity, firmness and fatigue or tiring effect: Skin elasticity was 
measured with the Cutometer® (Software Cutometer® MPA 580) by 
applying a constant negative pressure. Prior to the measurement there was 
a 10 minute of acclimation. The resistance of the skin to be sucked up by 
negative pressure (firmness) and its ability to return into its original position 
(elasticity) are displayed as curves. To measure the firmness R0 value was 
recorded. This parameter looks at the maximum amplitude and represents 
the passive behaviour of the skin to force (firmness). To analyse skin elasticity 
R6 value was recorded (Portion of the visco-elasticity on the elastic part of 
the curve), which decreases with increasing skin elasticity. R9 parameter 
represents tiring or fatigue effects of the skin after repeated suction and 
release of the skin. The lower the R9 value the smaller the fatigue or tiring 
effect (Technical Guide).

Statistical analysis

Statistical analysis of skin parameters was performed. Differences between 
baseline (day 0) and final data (day 60) were analysed by paired t-test. 
Statistical significance was considered when P ≤ 0.05. Results are shown as 
mean ± standard error.

RESULTS

A total of 16 healthy volunteers, men and women, completed the full course 
of treatment and follow-up. There were no discomfort or adverse reactions 
reported. The mean age of participants was 51.06 ± 8.17 years old; results 
divided by group were: for control group 49.33 ± 9.03 years old and for 
Ovoderm® group 53.29 ± 6.09 years old. 

Transepidermal waterloss 

TEWL, known as the skin’s barrier function, was categorised as “normal-
altered condition” in both groups (values higher than 16), the mean TEWL 
score at the beginning of the study was 21.55 ± 6.75 g/m2h (Figure 1A). Some 

 

Figure 1) The evolution of skin parameters: (A):Transepidermal waterloss Elasticity, (B): Firmness, (C): Fatigue, (D): Before and after the 60 days supplementation with 
Ovoderm® or placebo. Black bars represent the placebo treatment and dotted bars the treatment with Ovoderm®.  Asterisks indicate significant differences (Student’s paired 
t-test, P ≤ 0.05 (*) between the beginning and the end of the study. Values are mean ± SE (n=7 for Ovoderm®; n=9 for placebo). The smaller the value, the higher the 
elasticity and firmness.  
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DISCUSSION 

The SC together with collagen, elastic fibers and viscosity of the interstitial 
liquid are closely related to the biomechanical properties and the health 
of the skin (24). Alterations in the SC, and therefore in the skin barrier 
function, are produced by diverse causes; external agents: pollution and UV 
rays (19,25), diseased conditions and other situations such as antineoplastic 
treatments (2,3). The antineoplastic treatments due to their lack of specificity 
attack both, malignant cells and rapid proliferation cells as skin cells, causing 
the alteration of the SC and therefore of the skin barrier function (2,3).  
The caused damaged implies the change or the suspension of the oncologic 
treatment, which interferes in the expected treatment success (26,27). The 
changes in the SC imply increases in water loss, reduction of the protective 
effect of the skin and also modifications in its mechanical functions. All 
together they cause the loss of elasticity and the appearance of wrinkles and 
sagging mainly due to the progressive degeneration of the collagen fibers in 
the dermis. 

The present study was focused on participants with altered skin barrier 
function as shown by TEWL values higher than 16. There was a significant 
decline in TEWL values in Ovoderm® group that was not observed in the 
placebo group. Volunteers’ intaking placebo ended the study in normal-
affected skin condition whereas the participants in taking Ovoderm® 
were categorized as healthy-very healthy skin condition. So, this dietary 
supplement is able to transform a normal-altered skin in a healthy-very 
healthy skin. There are few studies using Ovoderm® as an oral treatment 
to improve the skin physiology in parameters such as elasticity, hydration 
and pigmentation (20) but this is the first study that demonstrates its 
effectiveness as a treatment to repair the SC and the skin barrier function 
in people with such parameters altered. Moreover, parameters related 
to visco-elastic properties and physiology of the skin was also measured. 
Significant improvements were observed in skin firmness and fatigue after 
60 days of Ovoderm® intake. Similarly, an increase in elasticity was also 
viewed. Our results are in agreement with previous investigations in which 
oral administration of collagen-derived products shown improvement in skin 
elasticity (8, 28). The improvements observed in skin elasticity, firmness and 
TEWL suggest a long-lasting positive physiological effect, in contrast to effects 
of topical skin-care products, which increase skin elasticity predominantly by 
enhancing epidermal hydration (29) or acting as humectants or by providing 
an artificial barrier to trans-epidermal water loss (30).  

CONCLUSION

 A variety of different conditions can cause the alteration of SC and the 
barrier function of the skin. Ovoderm® appears as an effective treatment to 
repair the SC and the skin barrier function in people with altered parameters. 
The daily intake of the dietary supplement containing Ovoderm® is able 

subjects had TEWL score higher than 30 and none of them had “healthy” 
or “very healthy” skin. After 60 days of treatment Ovoderm® group showed 
a statistically significant reduction in the TEWL score from 22.10 ± 8.81 
g/m2h the day 0 until 12.54 ± 3.83 g/m2h the day 60 while no significant 
changes were measured in the control group (from 21.12 ± 5.18 g/m2h at day 
0 to 19.29 ± 9.29 g/m2h at day 60) (Figure 1A). The decline in Ovoderm® 
group was of 43.2% while in the placebo group the change was of 8.8% 
(Figure 2). 

Regarding TEWL categories, 71,4% of the participants in Ovoderm® group 
showed final TEWL scores categorised as healthy skin condition (< 15). 
Only two people in this group showed values higher than 15 but close to it 
(16.7 one and 15.8 the other) and 14% of the volunteers improved until very 
healthy skin condition. In the control group 44% of participants had healthy 
skin at the end of the study and 56% of the subjects showed normal-affected 
skin condition (TEWL values higher than 15; three of them reached values 
higher than 20 being two of them upper 30). At the end of the study the skin 
categories were maintained as “Normal-affected skin” in placebo group and 
healthy-very healthy in Ovoderm® group (data not shown). 

Skin elasticity

After 60 days of treatment R6 values (unitless) declined in Ovoderm® group 
from 0.656 ± 0.330 (baseline) to 0.569 ± 0.263 the day 60 whereas and 
increased in the placebo group was measure from 0.689 ± 0.293 to 0.766 
± 0.287 (Figure 1B). This means an improvement of the skin elasticity of 
13.3% in Ovoderm® group and a reduction of 11.3% in the placebo group 
after 60 days of treatment (Figure 2).

Skin firmness

The intake of Ovoderm® showed a statistically significant change from 
0.264 ± 0.198 mm the day 0 to 0.090 ± 0.019 mm the day 60 while no 
significant differences were assessed in the placebo group (R0 score at day 
0: 0.280 ± 0.169 mm and R0 score at day 60: 0.155 ± 0.048 mm) (Figure 
1C). Ovoderm® improved significantly skin firmness a 65.8% whereas the 
placebo group showed a change of 44.6% (Figure 2). 

Skin fatigue

There was a statistically significant reduction in the skin fatigue (R9 value) 
after 60 days intaking Ovoderm® from 0.031 ± 0.016 mm the day 0 to 0.021 
± 0.011 mm the day 60 (Figure 1D) what meant a decrease in skin fatigue of 
35.62% (Figure 2). In the control group no, statistical differences were shown 
in the R9 values from 0.034 ± 0.011 mm at day 0 to 0.031 ± 0.012 mm after 
60 days which was a reduction of 9.1% (Figure 2).

 

Figure 2) Percentage of improvement after 60 days of treatment in transepidermal waterloss (TEWL), elasticity, firmness and fatigue. Dark bars represent the placebo 
treatment and light bars the treatment with Ovoderm®
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to transform a normal-altered skin in a healthy-very healthy skin, together 
with a significant improvement in the visco-elastic properties of the skin; 
for instance, elasticity, firmness and fatigue. Summarizing, the present study 
demonstrates for the first time that the oral intake of Ovoderm® strengthens 
and recovers the skin barrier function and the visco-elastic properties of the 
skin. More research needs to be done in order to further demonstrate the 
beneficial effects of Ovoderm® in subjects with altered skin barrier function.  
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