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Beneficial Effects of aTopical Foam Cream
Product in a Study on Subjects with Type 1
and Type 2 Diabetic Foot Skin Xerosis

The advantages of foam creams will enhance the

treatment and development of therapeutic and topical

treatments for diabetic xerosis.
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Introduction

Diabetes mellitus belongs to a group
of metabolic disorders, in which ele-
vated blood glucose values are symp-
tomatic as a result of insufficient in-
sulin production of the pancreas and/
or insufficient insulin activity. With
ongoing disease development, dia-
betes exhibits major changes in skin
structure and function (1). Xerosis
is a common feature in both type 1
and type 2 diabetics resulting from
an abnormal stratum corneum (SC;
the outermost layer of the epidermis),
impaired moisturization and altered
skin barrier function (2).

A healthy skin barrier is crucial to pro-
tect against mechanical, microbial and
chemical damage (3, 4). Up to 80 % of
people with diabetes suffer from dry
skin (5, 6) and in people with diabe-
tes, neuropathy (reduced sensation in
lower limbs and feet) causes decreased
sweating, associated loss of sebaceous
gland function, and the lipid matrix of
the skin is altered (2, 7). These can re-
sult in deterioration of the epidermal
protective function, which manifests
as an impaired SC or dry skin, as well
as scaling and pruritus (2, 5, 8). Con-
sequently the skin becomes more vul-
nerable to breakdown (5), and dry skin
on a diabetic foot is one of the key risk
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Summary

Aim: The purpose of this double-blind ran-
domized vehicle-controlled in-home use and
clinical study was to evaluate the effective-
ness of a topically applied medical device
foam cream on dry skin of diabetic feet.
Methods: Measurements of skin moisture
were performed using corneometry
(hydration) and transepidermal water loss
(barrier function). General appearance
(digital photography) of the skin was also
evaluated. Subjective and objective evalua-
tions of xerosis parameters were performed
before, during and after the test period.
Results: A significant increase in skin
hydration of the feet treated with the active
foam cream was observed compared to
vehicle foam cream. Measurement of skin
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capacitance demonstrated a significant im-
provement when treated with the active foam
cream. Transepidermal water loss (TEWL) was
reduced for both treatments. After an ap-
plication period of 2 weeks improved barrier
function was observed for the active foam
cream. Both, subject and clinical observations
showed an improvement of visual skin appear
ance with the observed improvement being
advantageous toward the active foam cream.
Conclusion: The active medical device foam
cream performed better regarding barrier
function, hydration and overall visual skin ap-
pearance of the feet. All findings were well
correlated and with the observed improve-
ment favouring the active foam cream.
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Nutzliche Effekte einer topischen Schaum-Creme in einer Studie mit Patienten mit
Typ-1- und Typ-2-Diabetes und Xerosis der FuBhaut

Zusammenfassung

Ziel: Ziel dieser doppelblinden, randomi-
sierten placebokontrollierten ambulanten
und klinischen Studie war, die Wirksamkeit
einer topisch applizierten medizinischen
Schaum-Creme auf der trockenen Haut
diabetischer Fufde zu evaluieren.
Methoden: Die Messung der Hautfeuchtig-
keit erfolgte mittels Corneometrie (Hydratation)
und transepidermalen Wasserverlusts (Barriere-
funktion). Das Erscheinungsbild der Haut wur
de ebenfalls evaluiert. Subjektive und objektive
Bewertungen der Xerosisparameter wurden
vor, wahrend und nach der Testperiode erfasst.
Ergebnisse: Mit der aktiven Schaum-Creme
war im Vergleich zur Placebo-Schaum-Creme
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ein signifikanter Anstieg der Hautfeuchtigkeit
zu beobachten. Der transepidermale Wasser
verlust wurde von beiden Schaum-Cremes
reduziert. Nach 2 Wochen war die Barrierefunk-
tion unter der aktiven Schaum-Creme verbes-
sert. Subjektiv und klinisch verbesserte sich
das Erscheinungsbild der Haut starker durch
die aktive Schaum-Creme als durch die Place-
bo-Schaum-Creme.

Schlussfolgerung: Die Wirksamkeit der
aktiven medizinischen Schaum-Creme war
verglichen mit der Placebo-Schaum-Creme
Uberlegen bezliglich Barrierefunktion, Be-
feuchtung und Erscheinungsbild der Haut.
Schliisselworter

Xerosis, Trockenheit, Diabetes, TEWL,
Hautfeuchtigkeit
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Assessment Day
1
USR-CIiP x
Questionnaire x *
Dermatological evaluation X
(by a trained technician)
TEWL X
Corneometer X
Application of test materials X
Visual evaluation
(by trained raters)

* before first application, ** only in the evening at home

2-14 | 15 16-28 | 29 >29
X X
X X
X X
X X
X X
X x ** X
X

Tab.1: Summary of study schedule and assessments.

factors for foot ulcer formation and
infection (9).

Susceptibility to foot infections in di-
abetics mainly results from dry foot
skin, crack formations and ulceration.
Depending on the changes in blood
glucose metabolism, infections spread
more or less rapidly within the skin,
and subsequently into the deeper soft
tissue regions, as well as into the bones
(7,10, 12). The problem is further ex-
acerbated because of neuropathy, poor
circulation and reduced neutrophil
function (5, 7). Infection is the main
reason for major amputation in neuro-
pathic feet, with approximately 10 %
of diabetics developing a diabetic foot
ulcer at some point (7). Foot ulceration
usually precedes lower limb amputa-
tion, with diabetic foot ulcers preceding
more than 80 % of all amputations in
diabetics (13).

Using precise noninvasive bio-

metric methods helps to provide

an understanding of the impact of

diabetes on dry skin parameters.

The glycation-induced development of
neuropathies is a major complication of
diabetes (14, 15). In addition to almost
all organ systems, the changes also af-
fect the feet in particular. If skin is ab-
normally dry, fissures can develop, the
skin loses its elasticity and flexibility and
ability to withstand trauma, resulting in
skin breakdown (5). Furthermore, mas-
sive hyperkeratoses, which are also dry
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and brittle, appear in areas exposed to
pressure (16). Treating dry skin is a key
element of preventing skin breakdown
and subsequent foot ulcers in diabetics,
since due to the accompanying sensi-
tive neuropathy, this process is painless
and therefore often left unattended by
patients, and thus explains the partial
grotesque lesions that patients show in
practice at the initial presentation (7).
Dry skin is an early warning symptom
of developing a diabetic foot syndrome
and daily foot inspection and foot care
is therefore of crucial importance in the
prophylaxis of foot injuries and subse-
quent amputations.

Clinical evaluation of foot xerosis us-
ing precise noninvasive biometric meth-
ods helps to provide an understanding
of the impact of diabetes on dry skin
parameters such as redness, scaling and
fissuring. In addition, a number of ef-
forts have been made within derma-
to-cosmetics toward the development
of various topical treatments target-
ing some of the skin complications ob-
served in diabetics (17-19). Basic care
levels of treatment have shown success
with topical products containing lipid
emollients and humectants (water-bind-
ing) such as urea, lactic acid etc. To-
gether they enable a reduction in trans-
epidermal water loss (TEWL) and an
increase in the water-binding capacity
of the SC (20, 21).

However, whilst dry skin has tradition-
ally been treated with emollients, con-
ventional creams run the risk of leading
to infection due to skin maceration, par-
ticularly in the toe areas (22). Further-
more, non-adherence to daily applica-

tion of such moisturizers is often seen
among diabetics due to a perceived lack
of satisfying moisturization. Whilst ef-
fective skin care needs to ensure hydra-
tion and integrity of skin barrier func-
tion, an ideal product provides a con-
comitant gradual increase in hydration
and a decrease in TEWL. So-called foam
creams fulfill this ideal, and their signifi-
cant advantage is that they spread easily
on large skin areas, do not leave a greasy
or oily film on the skin after application
and do not impart a greasy feeling upon
and after application (23, 24). Thus, the
aim of the present study was to evaluate
the efficacy of a moisturizing medical
device foam cream in promoting skin
hydration and the reduction of type 1
and type 2 diabetic foot xerosis.

Methods

Test products

Two foam creams, Allpresan® vehicle
foam cream and Allpresan® active foam
cream containing the following ingre-
dients:

Allpresan® foam cream A, vebicle foam
cream: aqua, butane, propane, cetyl al-
cohol, stearic acid, caprylyl glycol, palm
glycerides, sodium lauroyl sarcosinate,
glyceryl stearate, potassium lauroyl
wheat amino acids, capryloyl glycine
Allpresan® foam cream B, active foam
cream (Allpresan® diabetic Original
Schaum-Creme INTENSIV): aqua, urea,
butane, decyl oleate, octyldodecanol,
cetearyl alcohol, propane, stearic acid,
propylene glycol, glycerin, glyceryl stea-
rate, panthenol, saccharide isomerate,
undecyl alcohol, allantoin, potassium
lauroyl wheat amino acids, palm glyc-
erides, capryloyl glycine, sodium lauroyl
sarcosinate, sodium citrate, citric acid

The study protocol was reviewed
and approved by the Freiburg Ethics
Commission International (Freiburger
Ethik-Kommission International, FEKI),
Freiburg, Germany. The products inves-
tigated in this study were one cosmetic
product (vehicle) and one CE-labelled
medical device foam cream (active foam
cream) which was used according to the
intended use.
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Volunteers

50 type 1 and type 2 diabetic subjects
with xerotic feet were recruited onto
the study from the general population
of Schenefeld/Hamburg, Germany, and
the neighbouring communities, whereof
49 subjects (mean age 59 years, 16 male
and 33 female) terminated the study
without major protocol deviations.
One subject dropped out of the study
on study day 19 due to an SAE with no
relation to the study product. Informed
consent was given, and the degree of
xerosis on the feet was assessed by der-
matological evaluation, followed by in-
strumental assessment.

Participants were eligible if they were
aged 18 years and above, diagnosed
with type 1 (10 subjects) or type 2
(39 subjects) diabetes and presented
xerotic skin on the feet.

Exclusion criteria for the study included
pregnancy, addictions, infectious dis-
eases, serious illnesses (except of diabe-
tes), active skin disease, active systemic
therapies, pigmented lesions, tattoos
and scarring at the test site, allergies to
cosmetic products, topical medication
within 7 days prior to commencement of
the study, podiatry within 14 days prior
to study, test area contact with water
at least 2 hours before the instrumen-
tal assessments, application of leave-on
cosmetics in the test area at least 3 days
prior to the start of the study, participa-
tion/waiting period post-participation in

Vehicle foam cream

similar cosmetic and/or pharmaceuti-
cal studies, systemic therapy with anti-
phlogistic agents or analgesics within
the last 3 days (except for minor pain
relief medicine, like acetylsalicylic acid
or paracetamol), systemic therapy with
immune-suppressive drugs and/or anti-
histamines within the last 7 days prior
to study commencement.

Application

In a double-blinded randomized appli-
cation — at home twice daily by each
volunteer — one foot of each subject was
treated with active foam cream and the
other with vehicle foam cream. Volun-
teers were instructed on how to use each
product by the study centre for the first
application (day 1). A summary of the
test schedule is given in Table 1.

Fig.1: Transepidermal water loss measure-
ments with Aquaflux AF200 and skin capa-
citance with Corneometer CM825. Photo-
graphic illustration of measurement point
on subjects’ feet.

Measurements

Dermatological: A trained technician
performed an objective dermatological
evaluation of the skin of each subject’s
feet before the first product use at base-
line and after 2 (day 15) and 4 (day 29)
weeks of product usage. Objective visual
parameters of erythema, dryness and fis-
sures were recorded on a S-point scale:
none (0), very slight (0.5), slight (1),
moderate (2), and strong (3).

In a double-blinded randomized

application one foot was treated

with active foam cream and the

other with vehicle foam cream.

Six selected and trained assessors ranked
photographic images according to the
parameters “dryness” (grade of scaling),
“cracked skin” (grade of crack formation)
and “general appearance” (grade of callus
formation) in the test areas at the end of
the study in randomized sets of 3 by com-
paring photographs each taken at baseline
and on days 15 and 29. These parameters
were ranked as follows: 1: least plantar vis-
ible “scaling”/“crack formation”/“callus
formation”, 2: medium plantar visible
“scaling”/“crack formation”/“callus for-
mation”, and 3: strongest plantar visible
“scaling”/“crack formation”/“callus for-
mation”.

Active foam cream

Fig. 2: Skin xerosis of subjects’ feet as observed using USR-CIiP. Observations recorded at baseline (day 1), at days 15 and 29. Comparison of
vehicle and active foam cream.
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Parameter Scores >0
Day 1
Erythema a7 48
Dryness 49 49
Fissures 13 14
Other 0 0
Sum of scores >0 109 1

Day 15

Mean value
Day 29 | Day 1 Day 15 | Day 29
47 1.0 1.1 1.0
49 2.4 2.1 1.8
14 0.3 0.4 0.4
0 0.0 0.0 0.0
110 - - -

Scale: 0: none, 0.5: very slight, 1: slight, 2: moderate, 3: strong

Tab. 2: Objective dermatological evaluation of vehicle foam cream (n=49); D1: baseline evalu-
ation before the first application, D15: interim evaluation after two weeks of vehicle use,
D29: final evaluation after the use period of four weeks.

Parameter Scores >0
Day 1
Erythema 47 48
Dryness 49 48
Fissures 16 14
Other 2 1
Sum of scores >0 14 m

Day 15

Mean value
Day 29 | Day 1 Day 15 | Day 29
47 1.0 1.1 1.0
46 24 1.3 1.1
16 0.4 0.3 0.3
1 0.0 0.0 0.0
110 - - -

Scale: 0: none, 0.5: very slight, 1: slight, 2: moderate, 3: strong

Tab. 3: Objective dermatological evaluation of active foam cream (n=49); D1: baseline evalu-
ation before the first application of the active foam cream, D15: interim evaluation after two
weeks of product use, D29: final evaluation after the use period of four weeks.

Instrumental: In a climatized room
(21+1°Cand 50 =5 % relative humid-
ity, 220 minutes climatization), mea-
surements of skin capacitance (degree
of hydration) using a Corneometer
CMS825 (Courage + Khazaka, Ger-
many), and TEWL using an Aquaflux
AF200 (Biox Systems Ltd, UK) were
conducted on all assessment days. The

Parameter Time
Dryness Baseline
(grade of scaling) Day 15
Day 29
Cracked skin Baseline
(grade of crack formation) Day 15
Day 29
General appearance Baseline
et el
Day 29

exact location of measurements is given
in Figure 1.

Photography: Standardized images were
taken and visually evaluated by trained
assessors for dryness, cracked skin and
general appearance of the plantar feet
(Figure 2). The USR-CIiP (Unit for Stan-
dardized and Reproducible Clinical
Photography) was employed for stan-

dardized photography to enable high
reproducibility. The main components
of the photography system are a Hassel-
blad camera H5D30 with 30 megapixel
physical resolution and 16 bit colour
resolution of the charge-coupled device
(CCD) chip in combination with highly
standardized flash system (Broncolor
Scoro A2, Broncolor Picolite, Broncolor
Ringflash C) which enables constant co-
lour flashes independent from flash time
and light intensity. Colour consistency,
white balancing and colour calibration
were performed using the X-Rite Color-
Checker® passport. The subject was sup-
ported during the image capture using a
fixed support. Retrieval of test area was
ensured by the help of overlay images.

Subject in-use evaluation

The subjects answered a questionnaire on
all three assessment days — prior to the
first application and on days 15 and 29.

Statistical analysis

A significance level of 0.05 (alpha) was
chosen for statistical analysis. Due to
the explorative character of the study,
no adjustment for multiplicity was un-
dertaken.

For each instrumental parameter pair-
wise comparisons of treatments were
performed on differences to baseline
(day 1) for post-application time points

Mean values

Vehicle
foam cream

2.40
1.86
1.74
2.29
1.82
1.89
2.43
1.82

175

Scale: 1: least visible, 2: medium visible, 3: strongest visible

Active foam
cream

2.74
1.62
1.64
2.72
1.62
1.66
2.76
1.51
173

p-Values

Vehicle foam cream Active foam cream
Baseline Day 15 Baseline Day 15
<0.001* - <0.001* -
<0.001* 0.367"= <0.001* 0.923"=
0.003* - <0.001* -
0.006* 0.525* <0.001* 0.722"=
<0.001* - <0.001* -
<0.001* 0.589"= <0.001* 0.074ns

nsnot significant, * significant (p<0.05)

Tab. 4: Photographic visual assessments: Wilcoxon signed-rank tests of mean values over 6 assessors and comparison of assessment times

(n=49).
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separately with paired t-test. Further
pair-wise comparisons of all assessment
time points were performed for each
treatment separately with paired t-test.
For each visual evaluation parameter
pair-wise comparisons of treatments
were conducted on raw data for base-
line (day 1) values to ascertain baseline
homogeneity of test areas.

For homogenous baseline values pair-
wise comparisons of mean photographic
image ranks over 6 trained raters per
subject were carried out on raw data for
each post-application time point sepa-
rately with a Wilcoxon signed-rank test.
For inhomogeneous baseline values pair-
wise comparisons of mean ranks over
6 trained raters per subject were carried
out on differences to baseline for post-
application time points separately with
a Wilcoxon signed-rank test.

Further pair-wise comparisons of all as-
sessment time points were performed for
each treatment separately with a Wil-
coxon signed-rank test.

Results

Dermatological assessment

Prior to first use of the test products
(baseline, day 1), after two weeks
(day 15), and at the end of the 4-weeks
study period (day 29), volunteer podiat-
ric skin status was assessed by a trained
technician. Objective dermatological
evaluation of both, active foam cream
and vehicle, are given in Table 2 and
Table 3, respectively. All subjects toler-
ated both test products very well.

Active foam cream: At baseline (day 1),
all subjects exhibited skin dryness and
most exhibited skin erythema. Fissures
were diagnosed in approximately 34 %
of subjects. At day 15, the number of
subjects exhibiting erythema and skin
dryness showed no major change, but
the corresponding mean value for skin
dryness clearly decreased, indicating a
decrease of dryness intensity. In addi-
tion, the number of subjects with fis-
sures slightly decreased on day 15 with
a slightly decreased corresponding mean
value. At the end of the study (day 29)
the number of subjects exhibiting ery-
thema and fissures remained unchanged

Parameter Product Mean values p-Values
Day 15 Day 29 Day 15 Day 29
Dryness Vehicle -0.54 -0.66
(grade of scaling) | foam cream
* *
Active 113 -1.10 <0.001 0.002
foam cream
Cracked skin Vehicle -0.47 -0.40
(grade of crack foam cream
H * *
formation) Active 110 -1.06 <0.001 <0.001
foam cream
General appea- Vehicle -0.60 -0.67
rance (grade of foam cream
H * *
callus formation) Active 124 1.03 <0.001 0.012
foam cream

Scale: 1: least visible, 2: medium visible, 3: strongest visible

* significant (p<0.05)

Tab. 5: Visual evaluation: mean values on differences to baseline and the comparison of
vehicle and test product by Wilcoxon signed-rank test (n=49).

from day 1. The number of subjects
with skin dryness and the correspond-
ing mean values was further decreased.
On day 1 two findings in terms of wart
or corn were diagnosed; on day 15 and
day 29 one finding in terms of wart or
corn was diagnosed respectively.
Vebhicle foam cream: At baseline (day 1)
all subjects exhibited skin dryness and
most exhibited skin erythema. In 25 %
of subjects, fissures were also recorded.
At day 15, the number of subjects show-
ing erythema and skin dryness did not
change, but in regard to dryness the cor-
responding mean value itself decreased
slightly, indicating slight decreased dry-
ness intensity. Furthermore, the num-
ber of subjects with fissures slightly in-
creased at day 15, with a slightly in-
creasing corresponding mean value. At
the end of the study (day 29), the num-
ber of subjects exhibiting erythema re-
mained unchanged to day 1. The num-
ber of subjects with fissures did not in-
crease from day 15. For all subjects skin
dryness was seen, but the corresponding
mean value had decreased in compari-
son to day 1.

Photographic assessment

Visual evaluation of images by trained
assessors resulted in a significant im-
provement for all three parameters —
dryness, cracked skin and general skin
appearance as compared to baseline
(day 1), for both test products at days 15
and 29 (Table 4). The active foam cream
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scored significantly better for all three
parameters as compared to the vehicle
at days 15 and 29 (Table 5).

Skin capacitance and TEWL

A key objective of this study was to
demonstrate the hydration and mois-
turization properties of active foam
cream. Measurements of skin hydration
(capacitance) revealed a significant im-
provement for both products at days 15
and 29 compared to baseline (day 1).
The active foam cream scored a signifi-
cantly higher increase of skin hydration
at days 15 and 29 as compared to the

Visual evaluation of images

by trained assessors resulted

in a significant improvement for

all three parameters.

vehicle (Table 6), thus demonstrating the
ability of active foam cream under test
conditions to improve skin hydration
levels and to maintain them.

Measurements of TEWL after treatment
with the vehicle indicated a significantly
improved skin barrier function by the
end of the study (day 29) as compared
to day 1 and 15. More significantly it
was observed that the active foam cream
demonstrated an improved skin barrier
function at both days 15 and 29 as com-
pared to day 1. Notably at day 15, skin
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Parameter Product Mean values of Comparison of products,
differences to day 1 p-value
Day 15 Day 29 Day 15 Day 29
Skin Vehicle 1.88 9.19
capacitance foam cream
* *
Active 5.47 | 13.54 <0.001 | 0:006
foam cream ‘

* significant (p<0.05)

Tab. 6: Skin capacitance (hydration) measurements. Mean values on differences to day 1
and comparisons between active and vehicle foam cream as measured with a Corneometer

CM825 (n=49).

Parameter Product Mean values of Comparison of products,
differences to day 1 p-value
Day 15 Day 29 Day 15 Day 29
TEWL Vehicle -0.54 -2.65
foam cream ‘
* n.s.
Active -2.50 -4.35 0.029 0.088
foam cream

"ns-not significant, * significant (p<0.05)

Tab. 7: Transepidermal water loss (TEWL) measurements. Mean values on differences to day 1
and comparisons between active and vehicle foam cream as measured with Aquaflux AF200

(n=49).

barrier function improvement following
the application of the active foam cream
was significantly better than the follow-
ing application of vehicle (Table 7).

Subject in-use evaluation

As for any topical product, irrespec-
tive of clinical assessments, instrumen-
tal findings and statistical significance
of data, if user perceived performance
is poor then in-use compliance of that
product treatment will be low. In this
study it was important to be able to
show clear user perceived satisfaction
in terms of skin moisturization.

As for any topical product, if user

perceived performance is poor

then in-use compliance of that

product treatment will be low.

Results following a subject in-use ques-
tionnaire revealed an overall improve-
ment of foot skin condition — notably
the parameters of skin tension, dryness,
roughness and pruritus. These find-
ings were observed for both, the active
foam cream and the vehicle (Table 8 and
Table 9). All mean values decreased over
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all days with mean values observed be-
ing slightly lower for the active foam
cream.

Overall, the active foam cream per-
formed much better than the vehicle
with approximately 74 % of subjects
recommending this product as com-
pared to a lower score of 37 % for the
vehicle (Table 10).

Discussion

Cutaneous disorders associated with
diabetes commonly impact quality of life
and appropriate skin care management
contributes to a feeling of well-being and
skin comfort (1). Low irritant moistur-
izing skin care can be considered as an
effective way of improving and controll-
ing skin dryness, erythema and fissures
exhibited in many diabetics.

The dry skin on diabetic feet is vul-
nerable to breakdown ultimately re-
sulting in ulcer formation and is fur-
ther exacerbated by skin infection (9).
Such dry skin has traditionally been
treated with emollients, yet conven-
tional creams can cause the skin to
become macerated, particularly in the
toe areas, leading to infection (2, 22,
31). Furthermore non-compliance with
daily application of moisturizers is of-
ten the case amongst diabetics due to

a perceived lack of satisfying moistur-
ization (25).

The study described herein has shown a
significant increase in skin hydration of
the feet of diabetics treated with the ac-
tive foam cream versus the vehicle foam
cream. Measurement of skin capaci-
tance, an established method for indicat-
ing skin hydration (26), demonstrated
a significant improvement when treated
with active foam cream, as compared
to the vehicle foam cream, which re-
mained beneficial throughout the study
period. The TEWL as a parameter of
barrier function was reduced for both
treatments over time. After an applica-
tion period of 2 weeks a better barrier
function was shown for the active foam
cream indicating a concomitant repara-
tive process during the course of epider-
mal turnover.

Both, subject and clinical observations
showed an improvement over time, and
the observed improvement was advanta-
geous toward the active foam cream. All
findings are well correlated among each
other and show a general improvement
of diabetic foot xerosis after treatment
with the active foam cream.
Formulating for both, performance as
well as user compliance, is a challenge.
Creams and ointments have been used
historically in skin care and dermato-
logy. Foam creams on the other hand
are a more effective way of maintaining
skin integrity in diabetic foot xerosis
(27,28) — the water content of the foam
cream evaporates from the skin surface,
converting the product into a lipophilic
form, resulting in a higher concentration
of the actives on the skin and a better
absorption through the skin. The foam
cream character is not lost during the
drying process: microscopic foam bub-
bles are present implying that no oc-
cluding cream layer is formed and that
transepidermal water exchange between
the epidermis and the environment is
maintained (27-29). In this active foam
cream, the addition of urea, glycerin and
panthenol, which help in skin hydration
due to their water-binding properties
(17,19, 23,27, 29), as well as emol-
lient lipids, contribute to overall skin
improvement.

Foam creams are an innovative and
user convenient means of topical skin
treatment (30). With the continuing de-
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N N
Dryness Day 1 2 4.1 n 22.4 18 36.7 10 20.4 8 16.3 2.2
Day 15 6 12.2 24 49.0 10 20.4 7 14.3 2 4.1 1.5
Day 29 7 14.3 22 44.9 13 26.5 5 10.2 2 4.1 1.4

Score: 0: normal, 1: slightly dry, 2: dry and partly chapped, 3: very dry, 4: very dry and cracked

% N N
Roughness Day 1 1 2.0 16 32.7 20 40.8 7 14.3 4 8.2 1.9
Day 15 5 10.2 22 44.9 17 34.7 3 6.1 2 4.1 1.5
Day 29 1 22.4 18 36.7 12 245 6 12.2 2 4.1 1.4
Callus Day 1 1 2.0 12 24.5 21 42.9 12 24,5 3 6.1 2.1
Day 15 4 8.2 18 36.7 21 42.9 6 12.2 0 0.0 1.6
Day 29 3 6.1 24 49.0 16 32.7 5 10.2 1 2.0 1.5
Itching Day 1 33 67.3 13 26.5 3 6.1 0 0.0 0 0.0 0.4
Day 15 42 85.7 5 10.2 2 41 0 0.0 0 0.0 0.2
Day 29 46 93.9 2 4.1 1 2.0 0 0.0 0 0.0 0.1
Tension Day 1 18 36.7 22 44.9 4 8.2 3 6.1 2 4.1 1.0
Day 15 32 65.3 13 26.5 2 4.1 1 2.0 1 2.0 0.5
Day 29 35 714 9 18.4 3 6.1 2 4.1 0 0.0 0.4

Score: 0: no, 1: slight, 2: moderate, 3: strong, 4: very strong

Tab. 8: Subject self-assessment of vehicle foam cream - 29 days assessment of all skin parameters and product preference (n=49). Due to
some missing values the percentages in the questionnaire tables do not add up to 100 %.

Dryness

1.2
0.9
Score: 0: normal, 1: slightly dry, 2: dry and partly chapped, 3: very dry, 4: very dry and cracked

% N N
Roughness Day 1 1 2.0 17 34.7 18 36.7 7 14.3 5 10.2 2.0
Day 15 10 20.4 25 51.0 1 22.4 2 4.1 1 2.0 1.2
Day 29 17 34.7 24 49.0 6 12.2 1 2.0 1 2.0 0.9
Callus Day 1 0 0.0 13 26.5 21 42.9 1" 22.4 4 8.2 2.1
Day 15 3 6.1 22 44.9 17 34.7 5 10.2 1 2.0 1.6
Day 29 3 6.1 33 67.3 9 18.4 3 6.1 1 2.0 1.3
ltching Day 1 35 71.4 1" 22.4 3 6.1 0 0.0 0 0.0 0.3
Day 15 41 83.7 5 10.2 3 6.1 0 0.0 0 0.0 0.2
Day 29 45 91.8 3 6.1 1 2.0 0 0.0 0 0.0 0.1
Tension Day 1 17 34.7 21 42.9 4 8.2 5 10.2 2 4.1 1.1
Day 15 32 65.3 13 26.5 1 2.0 2 4.1 1 2.0 0.5
Day 29 38 77.6 7 14.3 2 4.1 2 4.1 0 0.0 0.3

Score: 0: no, 1: slight, 2: moderate, 3: strong, 4: very strong

Tab. 9: Subject self-assessment of active foam cream — 29 days assessment of all skin parameters and product preference (n=49). Due to
some missing values the percentages in the questionnaire tables do not add up to 100 %.
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Would you recommend Not known
the foam cream?

N %
Vehicle 16 32.7
Test product 9 18.4

Yes No
N % N %
18 36.7 15 30.6
36 73.5 4 8.2

Tab. 10: Subject recommendation of treatments (n=49). Due to some missing values the per-
centages in the questionnaire tables do not add up to 100 %.

velopment of functional foam cream
technology new topical products for
both cosmetic and medical applica-
tions can be achieved. The advantages
of foam creams, in terms of enhanced
usability and compliance, improved
clinical safety, tolerability and effica-
cy, and performance, will enhance the
treatment and development of thera-
peutic and topical treatments for dia-
betic xerosis.

Application of the active foam

cream significantly increases skin

capacitance and reduces TEWL in

the feet of diabetic subjects.

In considering limitations of this study,
recruitment of volunteers included both
type 1 as well as type 2 diabetics. Since
there is insufficient literature evidence
to suggest differences in skin xerosis be-
tween these two groups, further studies
may be required to investigate if skin
capacitance and TEWL changes are in
fact comparable. Other limitations for
consideration were the relatively low
number of volunteers across both pro-
ducts tested, therefore results need to
be confirmed in a larger series. Further-
more, follow-up of subjects post-treat-
ment was short and so further research
needs to address whether skin capaci-
tance continues to increase further with
prolonged application, as well as an op-
timal treatment duration.

Conclusion

In conclusion, the application of the ac-
tive foam cream significantly increases
skin capacitance and reduces TEWL in
the feet of diabetic subjects. This bene-
ficial effect is observed in both male
and female type 1 or type 2 diabetics.
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Improvement is demonstrated within
two weeks of treatment and continues
for further two weeks of treatment. The
present findings appear encouraging in
both the compliance and treatment of
skin dryness in diabetic feet.

References

1. Levy L, Zeichner JA: Dermatologic manifesta-
tion of diabetes. ] Diabetes 2012; 4: 68-76

2. Pierard GE, Seite S, Hermanns-Le T, Delvenne
P, Scheen A, Pierard-Franchimont C: The
skin landscape in diabetes mellitus. Focus on
dermato-cosmetic management. Clin Cosm Invest
Dermatol 2013; 6: 127-135

3. Bouwstra J, Ponec M: The skin barrier in
healthy and diseased state. Biochem Biophys Acta
2006; 1758: 2080-2095

4. Pedersen L, Jemec G: Mechanical properties
of barrier formation in healthy skin. Acta Derm
Venereol 2006; 86: 308-311

5. Lima AL, Illing T, Schliemann S, Elsner P:
Cutaneous manifestations of diabetes mellitus:
areview. Am J Clin Dermatol 2017; 18: 541-553
6. Goyal A, Rania S, Kaushal S, Mahajan V, Lal
Sharma N: Pattern of cutaneous manifestations
in diabetes mellitus. Indian J Dermatol 2010;
55:39-41

7. Boulton AJM: The diabetic foot. In: De
Groot LJ, Chrousos G, Dungan K, Feingold
KR, Grossman A, Hershman JM, Koch C,
Korbonits M, McLachlan R, New M, Purnell

J, Rebar R, Singer F, Vinik A (eds.): Endotext
[Internet]. South Dartmouth (MA): MDText.
com, Inc.; 2000-2017. https://www.ncbi.nlm.
nih.gov/books/NBK409609 (Access: 28.08.2018)
8. Bustan RS, Wasim D, Yderstraede KB, Bygum
A: Specific skin signs as a cutaneous marker of
diabetes mellitus and the prediabetic state — a
systematic review. Dan Med J 2017; 64: A5316

9. Grigoropoulou P, Eleftheriadou I, Jude E, Ten-
tolouris N: Diabetic foot infections: an update
in diagnosis and management. Curr Diab Rep
2017;17: 3

10. de Macedo GM, Nunes S, Barreto T: Skin
disorders in diabetes mellitus: an epidemiology
and physiopathology review. Diabetol Metab
Syndr 2016; 8: 63

11. Allahabadi S, Haroun K, Musher D, Lipsky
B, Barshes, N: Consensus on surgical aspects
of managing osteomyelitis in the diabetic foot.
Diabet Foot Ankle 2016; 7: 30079

12. Lipsky BA, Silverman MH, Joseph WS: A
proposed new classification of skin and soft tissue
infections modeled on the subset of diabetic foot
infection. Open Forum Infect Dis 2016; 4: ofw255
13. Singh G, Chawla S: Amputation in diabetic
patients. Med J Armed Forces India 2006; 62:
36-39

14. Singh VP, Bali A, Singh N, Jaggi A: Advanced
glycation end products and diabetic complica-
tions. Korean ] Physiol Pharmacol 2014; 18: 1-14
15. Yagihashi S, Mizukami H, Sugimoto K:
Mechanism of diabetic neuropathy: Where are
we now and where to go? ] Diabetes Investig
2011; 2: 18-32

16. Volmer-Thole M, Lobmann R: Neuropathy
and diabetic foot syndrome. Int ] Mol Sci 2016;
17: E917

17. Garrigue E, Martini J, Cousty-Pech F,
Rouquier A, Degouy A: Evaluation of the mois-
turizer Pédimed® in the foot care of diabetic
patients. Diabetes Metab 2011; 37: 330-335

18. Martini J, Huertas C, Turlier V, Saint-
Martory C, Delarue A: Efficacy of an emollient
cream in the treatment of xerosis in diabetic foot:
a double-blind, randomized, vehicle-controlled
clinical trial. ] Eur Acad Dermatol Venereol 2017;
31: 743-747

FUR DIE PRAXIS

In einer doppelblinden, randomisierten Studie wurden Uber vier Wochen zwei
Schaum-Cremes in Bezug auf ihre Effekte auf die trockene Haut der FiiRe von Typ-1-
und Typ-2-Diabetikern verglichen. Die wichtigsten Ergebnisse sind:

e Beide Schaum-Cremes wurden sehr gut vertragen.

e Unter Behandlung mit der medizinischen Schaum-Creme reduzierte sich die

Trockenheit der Haut.

® Die Zahl der Rétungen und Fissuren blieb wahrend des Studienzeitraums nahezu

unverandert.

® Fotografien der FliRe zeigten unter der medizinischen Schaum-Creme eine sig-
nifikante Besserung der Trockenheit, der Hautrisse und des allgemeinen Erschei-
nungsbilds. Diese Besserung war ausgepragter als bei der Placebo-Schaum-

Creme.

® Auch die Hautbarriere (gemessen als transepidermaler \Wasserverlust) besserte
sich unter der medizinischen Schaum-Creme starker als unter Verwendung der

Placebo-Schaum-Creme.

® Die Patienten gaben flr beide Schaum-Cremes eine Besserung des FulRbefin-
dens an, starker war dieser Effekt aber wieder unter Verwendung der medizini-

schen Schaum-Creme.
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