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Abstract

A randomized, monocentric, double-blind, intra-individual excipient-controlled comparative stu-
dy was performed to evaluate the efficacy and tolerance of an active peptide (laminin 5 fragment
[LN-5]) formulated in cosmetic balm, versus excipient in inter-toe cracks. Two products were
tested on 10 healthy volunteers. Each of them suffered from this particular superficial wound cha-
racterized by a peeling off a skin tab between at least two inter-toe spaces. The duration of this
study belonged of 28 days with an intermediate visit to D14. Initial and outcome evaluation was
performed using a 4-grade-scale depending on the severity of the inter-toe cracks. Tolerance and
healing were assessed using macrophotographs. At D14 and D 28, the difference of cure between
the 2 treatments was in favor of the peptide active product. The clinical score showed a best effi-
ciency of the active compared with the excipient; indeed a significant difference between D28 and
DO was observed for the active ingredient. Active product repairs more quickly inter-toes cracks
than the excipient and we noted the complete disappearance of the “severe” and “moderate” stag-
es from the 14t day. This study showed clearly a fast (in 14 days) and beneficial effect of the ap-
plication of LN-5 compared with the excipient, on the cutaneous repair of inter-toes cracks. Since
LN-5 fragment is capable of producing immediate biological activity and reinforcing the dermal-
epidermal junction, it can accelerate tissue repair.
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1. Introduction

The dermal-epidermal junction (DEJ) adheres to the epidermis thanks to the presence of anchoring fibres which
allow it to withstand the various stresses [1] [2]. Among these, Laminin 5 (LN-5) is the skin’s main and irrepla-
ceable major adhesion protein [2]. LN-5 has a structural role and participates in maintaining skin cohesion. It
also carries biological signals essential for keratinocyte adhesion [3].

In-vivo studies of skin healing showed increased expression of the various LN-5 chains by keratinocytes lo-
cated in the colonization zone of the wound [3]. Laminin 5 is also affected by ageing as mature reconstructed
skin produces only half as much laminin as young reconstructed skin [4].

Based on protocols [3], it has been shown that a peptide fragment of LN-5 causes cell adhesion and in a
dose-dependent way. Experience shows that the cells are solidly anchored on this peptide, as they withstand re-
peated washing. This demonstrates that this major extract of LN-5 acts in a specific way on the DEJ.

The aim of the study was to evaluate the effect of a cosmetic product containing a fragment of laminin 5 (Ge-
nepep in Montpellier) on tissue repair. Thus, we assessed the effect of the product on the kinetics of healing of
inter-toe cracks in a panel of ten volunteers, and to compare these results with those obtained using the product
without the fragment of laminin 5 (excipient) on half-body (intra-individual comparison). The assessment was
performed by clinical analysis of the status of the inter-toe cracks, as well as by macrophotographies.

2. Material and Methods
2.1. Study Design

This study was a randomized, monocentric, double-blind, excipient-controlled comparative study of 10 healthy
volunteers with inter-toe cracks. The products (active and excipient) were applied to the crack of a foot, twice a
day during 28 days. The study duration was 28 days with an intermediate visit to D14. The recruitment of 10
volunteers (healthy female or male volunteers) was conducted at the Department of Dermatology, University
Hospital, Besancon, France (French Health Ministry authorization 09023 M and 09023 S for the conduct of
clinical studies with drugs, medical devices, and cosmetic products). This investigation was approved by the in-
ternal ethics committee of Department of Dermatology, University Hospital, Besancon, France. All volunteers
signed an informed consent after having carefully read the modalities and the aim of the study.

2.2. Subject Selection

The volunteers presented with one or more asymptomatic inter-toe cracks (not due to a dermatophytic infection)
on every foot. The volunteers were 18 years old or older and considered as healthy after a medical exam.

Exclusion criteria concerned pregnant or breastfeeding women, patients presenting with acute or chronic ill-
ness and/or topical or systemic treatment (including cosmetic products), or any dermatitis that could influence
the results of the study. Were also not included volunteers with “athlete’s foot” (Interdigital intertrigo of the
toes), volunteers having gone to the pool the week before the study, or volunteers who had a sunburn on the feet
during the week before the beginning of the study.

2.3. Treatment Procedure

Application of the treatment (LCE Balm of CEBELIA or excipient) was randomized in split body (right or left
foot). The INCI formula of product is: Aqua (water), Cyclopentasiloxane, Glycerin, Dipropylene Glycol, Nylon-
12, Butylene Glycol, Cetyl PEG/PPG-10/1 Dimethicone, Dimethicone Crosspolymer, PEG/PPG-18/18 Dimethi-
cone, Magnesium Sulfate, Tocopheryl Acetate, Salicylic Acid, Escin, Maltodextrin, Ribes Nigrum (Blackcurrant)
Fruit Extract, Sodium Hydroxide, Sodium Carboxymethyl Betaglucan, Oligopeptide-69. The fragment is chem-
ical and has been toxically tested: not irritant to skin (patch test), slightly irritant to eyes (HET CAM test), does
not have any mutagenic activity (Ames test).

The products were applied twice daily, on a carefully dried foot skin, on the affected inter-toes spaces. A spe-
cial care was brought to the massage, in order to allow good penetration of the creams (especially before putting
on socks). No topical application of any other product onto the region of interest was permitted during the week
before the beginning of the study. No treatment with corticosteroid, retinoid, antimycotic agent (except for med-
ical reasons) were permitted, as well as topical application of any cream, during the study.

Throughout the duration of the study, each volunteer was asked not to change their hygiene products, not to
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expose themselves to the sun or UV sessions, not to apply any other product (cream, exfoliation, self-tanner...)
or drug onto their feet. Volunteers were asked to report to the investigator any new medication, or any product
applied on the feet.

2.4. Treatment Evaluation

Evaluations were performed in a room with constant temperature (T°C) and hygrometry. The volunteers rested
quietly for at least 15 minutes in stable environmental conditions prior any assessment. The skin was not subject
to any strain or stress. All subjects were asked to wash their feet on the evening prior to the examination days (DO,
D14, and D28) and to not apply anything on their feet (including water, soap, tested cream...) until the visit.

The primary outcome was the severity of the inter-toe crack based on 4 grades scale from 0 to 3, where 0 =
absent, 1 = mild, 2 = moderate and 3 = severe.

Secondary criteria evaluated were illustrative macrophotographs and tolerance. Standardized photographs of
each inter-toe crack were taken for each subject at each time of the study. Photographs were taken in normal
light with Nikon D70 digital camera associated to an AF Micro-Nikkor 60 mm lens objective and two parallel
NIKON Speedlight SB23 flashes. Intolerance and adverse events were recorded for the entire study duration.

2.5. Statistical Analysis

The analysis was performed on the intention-to-treat population. Descriptive statistics were reported for each
parameter, i.e., mean, standard deviation, minimum, maximum, and percentages. A Wilcoxon non-parametric
test was performed to compare the active and excipient at DO. A Friedman non-parametric test was carried out to
evaluate the evolution in time (DO, D14 and D28). The analysis was completed by a test for multiple compari-
sons (Dunn’s test). A 2 x 2 table analysis was performed with a successful treatment considered as completed
healing (Mc Nemar test). Statistical significance level was set at p-value < 0.05.

3. Results

Ten healthy volunteers aged 34 - 59 years (mean 47 + 7 years) were enrolled, including 9 women and 1 man,
and tested on split-body (intra-individual comparison). No subject terminated the study prematurely. The com-
pliance was reported to 5 missed applications on average, per volunteer (max = 10; min = 2).

3.1. Clinical Analysis

Descriptive data are presented in Table 1 and Figure 1. Data are comparable on DO (p > 0.05). The Friedman
test showed a time effect for active ingredient and excipient (p < 0.05). Dunn’s test showed a significant differ-
ence between DO and D28 with active ingredient (p < 0.05). The percentage of volunteers improved at day 14
were 70% for active versus 40% for excipient and at D28, 80% for active versus 70% for excipient (p > 0.05).

The percentage of complete healing at day 14 were 40% for active versus 10% for excipient (p > 0.05) and at
D28, 70% for active versus 20% for excipient (p = 0.074).

The clinical score showed a better efficiency of active compared with the excipient: A significant difference
between DO and D28 was only observed for the active ingredient and a percentage of complete healing in favor
of active ingredient tends to be significant.

Figure 2 illustrates cracks evolution with active ingredient on one of the volunteers.

3.2. Safety Analysis

No adverse effect, intolerance or serious adverse events have been reported. Two mild adverse events were re-
ported: headaches and urinary infection. These adverse events were minor, transient and resolved with medical
treatment.

4. Discussion

Two products were blind tested, active cream being applied to the crack of a foot, the excipient on a crack of the
other foot, twice a day during 28 days. Products allocation was randomized. The duration of this study was 28
days with an intermediate visit to day 14. The objectives were to assess the efficacy of active product on
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Figure 1. Evolution of clinical score for active and excipient with time.
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Figure 2. Cracks evolution with active product, compared with excipient in a

volunteer.
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Table 1. Clinical score: descriptive statistics.

DO DO D14 D14 D28 D28
Active Excipient Active Excipient Active Excipient
N 10 10 10 10 10 10
Min 1 1 0 0 0 0
Mean 14 1.7 0.6 13 0.3 1.0
Standard deviation 0.7 0.7 0.5 0.7 05 0.7
Max 3 3 1 2 1 2
0 = absent 0(0) 0(0) 40 (4) 10 (1) 70 (7) 20 (2)
Prevalence in 1 =mild 70 (7) 40 (4) 60 (6) 50 (5) 30 (3) 60 (6)
percentage (n) 2 = moderate 20 (2) 50 (5) 0 (0) 40 (4) 0(0) 20 (2)
3 =severe 10 (1) 10 (1) 0(0) 0(0) 0(0) 0(0)
1 grade improvement 60 (6) 40 (4) 50 (5) 70 (7)
2 grades improvement 10 (1) 0(0) 30 (3) 0(0)
3 grades improvement 0(0) 0(0) 0(0) 0(0)

inter-toe cracks, based on severity clinical score and to illustrate its effect by macrophotographies.

The clinical score showed a better efficiency of active compared with the excipient: a significant difference
between DO and D28 was only observed for the active ingredient.

70% of volunteers presented an improvement of cracks severity with the active product versus 40% with ex-
cipient at day 14. This beneficial effect was observed in 80% of volunteers with active compared to 70% with
excipient at day 28. The active seems to repair more quickly inter-toe cracks compared to excipient.

We noted the complete disappearance of the “severe” and “average” stages from the 14™ day on active treated
area, while with excipient only the “severe” stage disappears, and the “moderate” stage is still observed at 28"
day. Complete cracks’ healing was observed in 70% of volunteers with active product and 20% with excipient at
day 28.

Only 3 volunteers did not heal within 28 days with the active product (versus 8 with excipient): 2 did not im-
prove and there was an improvement from a “severe” stage (day 0) to a “mild” stage (day 28) for the 3rd one.

A good tolerance was observed. Two non-serious adverse events have been identified: one subject reported
headaches and one subject reported urinary infection. These events were resolved with a medical treatment.

An LN-5 fragment, which is a peptide that is formulated in active product, is capable of producing immediate
biological activity and reinforcing the Dermal-Epidermal Junction, and can accelerate tissue repair. This im-
provement may result from deposition of laminin 5 (extract of LN-5) into the basal membrane, leading to the
epidermal outgrowth that migrates into the wound bed [5]. The activated expression of laminin 5 occurs within
hours after injury and prior to expression of laminin 10/11 or type VII collagen, attesting to the import of lami-
nin 5 for tissue repair [6].

5. Conclusion

This study, although on a small number of subjects, showed clearly a fast (14 days) and beneficial effect with
the application of active product compared with the excipient, on the tissular repair of inter-toes cracks. An ex-
tract of LN-5 can replace its native homologous absent or deficient. This peptide formulated within the active
product is able to have an immediate biological activity and to strengthen the DEJ, consequently accelerating
tissue repair.
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