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Synopsis

Several studies have highlighted as the concentration of linoleic acid in the sebum and in the
cpidermal lipids secms to be strictly connected to the onset of different pathologies, and among
those of acne.

It has been found also that the wax ester conient of the sebumn and of the epidermal acylcerami-
des containg linoleic acid secems 1o be inversely proportional to the sebum production.

It has been proven that the acylceramides of the comedones and the skin surface of acne patients
contain much less Jinoleic acid than the acylceramides [rom the skin surface of control subjects
(6% versus 45% in the normal physiclogical state).

Other studies seem to suggest that a localized increase of squalene and oleic acid and contempo-
rary reduction in levels of linoleate esterified to ceramide 1 should be considered as a causative
factor in comedogenesis and acne.

The present study was conducted on 40 voluntar patients in order to determine whether the sup-
posed overproduction of oleic acid, squalene and sebum, of an acne-alfected skin could be in-
fluenced by topical application of cosmetic emulsions containing as active ingredients an high
concentration of estertfied linoleic acid together with glycolic acid buffered by a special mixture
of aminoacids.

All the treated patients showed a significant decrease of the free fatty acids/triglycerides ratio
logether with decrease of the skin surface lipids.

From the other hand the obtained clinical results show that the contemporary use in the same
phospholipidic emulsion of glycolic acid pariially buffered with aminoacids, of salicilic acid
and chlorexidine digluconate, can effectively relieve the severity of acne ever since the first
weeks of treatment.

Given the positive results obtained we believe that this cream can be considered as a new co-
smeceutical and a useful aid for the normal acne therapies.
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Riassunto

Diversi studi hanno messo in [uce come la concentrazione di acido linoleico nel sebo e nei lipidi
dell’epidermide sembri essere strettamente correlata all’insorgere di diverse patologie, tra cui 1’acne.
E stato anche scoperto che il contenuto del sebo e delle acilcerammidi epidermiche contenenti acido
linoletco sembrano essere inversamente proporzionali alla produzione del sebo.

E stato provato che le acilcerammidi dei comedoni e 1a superficie cutanea dei pazienti affetti da acne
contengono molto meno acido linoleico delle acilcerammidi della superficie cutanea dei soggetti
controllati (6% contro il 45% del normale stato fisiologico).

il presente studio € stato condotio su 40 volontari con lo scopo di determinare se la supposta sovra-
produzione di acido oleico, squalene e sebo di una pelle affetta da acne potesse essere influenzata da
applicazioni topiche di emulsioni cosmetiche contenenti come principi attivi un’alta concentrazione
di acido linoleico esterificato insieme ad acido glicolico tamponato da una speciale miscela di ami-
noacidi.

Tutti i pazienti trattati hanno mostrato una riduzione significativa del rapporto acidi grassi liberi/tri-
gliceridi, insieme ad una diminuzione dei lipidi cutanei di superficie.

D’altro canto i risultati clinici ottenuti dimostrano che 1'uso contemporaneo nella stessa emulsione
fosfolipidica di acido glicolico parzialmente tamponato con aminoacidi, di acido salicilico e di clo-
rexidina digluconato possono migliorare efficacemente la gravita deli’acne gia dalle prime settima-
ne di trattamento.

Dati i positivi risultati ottenuti riteniamo che questa crema possa essere considerata, quale nuovo co-
smeceutico, di utile austlio nelle normali terapie dell’acne.
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INTRODUCTION

Severa] studies have highlighted as the concen-
tration of linoleic acid in the sebum and in the
epidermal lipids seems to be strictly connected
to the onset of different pathologies, and among
those of acne.

As it is well-known linoleic acid seems to repre-
sent a fundamental element of ceramide 1 consi-
dered the main repository of essential fatty acids
in the stratum corneum, although it is also este-
rified to the corneocyte envelope and N-acyla-
ted to sphingosine in ceramide 2 (1-3).

It has been found also that the wax ester content
of the sebum and of the epidermal acylcerami-
des containg linoleic acid seems to be inversely
proportional to the sebum production (4).

It has been proven that the acylceramides of the
comedones and the skin surface of acne patients
contain much less linoleic acid than the acylce-
ramides [rom the skin surface of control
subjects (6% versus 45% in the normal physio-
logical state}(1,5). Other studies seem to sugge-
st that a localized increase of squalene and oleic
acid and contemporary reductions in levels of li-
noleate esterified to ceramide | should be consi-
dered as a causative factor in comedogenesis
and acne (1.6-8).

The present study was conducted to determine
whether the supposed overproduction of oleic
acid. squalene and scbum, of an acne-affected
skin could be influenced by topical application
of cosmetic emulsions containing as active in-
gredients an high concentration of esterified li-
noleic acid together with glycolic acid buffered
by a special mixiure of aminoacids (9,10).

In order to define the activity of these emul-
sions, fourthy voluntar patients suffering from
acne vulgaris were controlled with regard to the
total quantity of sebum and free fatty acids/tri-
glycerides ratio, and to the total number of in-
flammatory lesions.

Were atso controlled the superficial skin-lipids
and the skin hydration. These parameters surely
are not normal art the level of acne-affected skin.

MATERIALS AND METHODS

Materials

Vehicle: soybean liposome containing 10% le-
cithin fraction with 80% phosphatidylcholine li-
noleic acid-rich {cream B)

Active ingredients: vehicle + glycolic acid
butfered to pH 4.5 by a special blend of ami-
noacids - chlorexidine digluconate and salicylic
acid {cream A).

Even if the same vehicle (7) should be conside-
red as an active ingredient having proven of
being capable of increasing the presence of li-
noleic acid to detriment of oleic acid and squa-
lene, as active ingredients have been utilized
glycolic acid, aminoacid-buffered and salicylic
acid for their well-known keratolytic activity
(13,14). Clorexydine digluconate to reduce
excessive presence of propionibacterium acne
and of all the surface aerobic [lora {15).

With this particular formulation we intended to
reduce the keratinized Stratum Corneum excess
through the use of salicylic and glycolic acid,
to diminish the sebum and fatty acids produc-
tion through the use of linoleic and buffered
glycolic acid; to decrease both the aerobic and
the anaerobic flora by using the clorexydine di-
gluconate. The used soybean vehicle is capable
of penetrating through the pilosebaceous folli-
cles dragging with itself the used active ingre-
dients.

Patients

Forthy hcalthy volunteers of both sexes (20
women, 20 men} with an average age of 1613
years with a mild to moderate acne vulgaris,
partecipated in this study after providing infor-
med consent, The nature of the study was ex-
plained to them in full.

All patients were required to have a Cunliffe
score of at least 1.0 but less than 4 (11).
Exclusion criteria included patients with more
than five nodules and cysts and patients who
had used topical antibiotics, retinoids or ben-
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zoyl peroxide in the past 14 days, systemic an-
tibiotics in the past 30 days, systemic retinoids
in the past 2 years, any other topical acne treat-
ments including medicated soaps, creams or
make up in the past 7 days, topical corticoste-
roids in the past 14 days or systemic corticoste-
roids in the past 12 weeks.

Test substance

Each patient was supplied with two tubes la-
belled as cream A and cream B together with a
cleansing cream (Mavigen® Idroschiuma).

Procedure

This was a 12-week, randomized, double-blind,
vehicle-controlled study. The subjects were in-
structed to apply the test-creams on their face
twice a day for three months, and they were not
allowed to use any other skin care product du-
ring the study. Each subject was used as his or
her own control; the test creams (A and B)
being applied on a randomized basis, on the ri-
ght or on the left area of the face.

Moreover they were instructed to apply the
same cream always to the designed site after
washing, first thing in the morning and just
before retiring in the evening. Subjects were
also instructed that oniy the cleansing cream
supplied to each at the beginning of the study
should be used to cleanse the test area.

Other instructions included that the patients
use no other acne treatment during the study
and not to apply the creams the day of evalua-
tions or wash their face 4 hours before evalua-
tions.

Clinical evaluation

Clinical examinations were performed on the
first day (baseline), and at 2, 4, 6, §, 10 and 12
week (end of the treatment). Clinical evalua-
tions included individual lesion counts of open
and closed comedones, papules, and pustules,
and were gquantified by separately calculating
them by means of a transparent millimeter grid
of cellophane, according to Morganti et al (16).
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Biophysical non-invasive
measurements

Measurements were performed, on the st day
(baseline), after 2, 4, 6, 8, 10 and 12 weeks,
{end of the treatment), by means of the compu-
terized 3C System (Dermotech, Rome, Italy)
(17). This instrument measures the surface skin
lipids having absorbed them by a special fro-
sted plastic foil. The determinations were
always carried out on four sities of right or left
areas (forehead, cheek, chin and nose) before
valuating the patients for the calculation of in-
flammatory lesions. To achieve an higher de-
gree of assurance all evaluations were perfor-
med after a 30 minutes acclimatization period
in a room at 21°C to 22°C and 45% to 50 humi-
dity, even if the 3C System automatically adju-
sts environmental conditions to 22°C and 50%
relative humidiry.

Measurement equipment

Skin surface lipids. The skin surface lipid le-
vels were measured with the 3C System® (Der-
motech S.r.1., Rome, Itaiy) (17). Determination
is based on photometric measurement of light
transmission through a skin surface imprint ab-
tained applying to the designed skin area a fro-
sted plastic foil. It allows adherence of skin li-
pids in a 1 cm® area. The obtained readings are
automatically converted into (ng/em?).

Free fatty acids/triglycerides
ratio

The special and protected plastic foil was ap-
plied on the four areas with gentle pressure by
20 strokes of a gloved finger and carefully re-
moved. Stratum corneum lipids were extracted
from the frosted plastic foil using chloroform:
methanol (2:1) for 2 hours at room temperatu-
re. the solvent was dried under nitrogen and
the lipids were redissolved in chloroform. Li-
pid fractions were chromatographycally sepa-
rated on 0.25mm-thick layers of silica gel into
their individual lipid classes and were succes-
sively separated by plasric foil contaminants,
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Table |
MEAN INFIAMMATORY COUNTS IN MILD ACNE TREATED BY
PHOSPHATIDYLCHOLINE-CREAM GLYCOLIC ACID ENRICHED
n=36
ACNE LESIONS | Baseline Week 4 Week 8 Week 12 Reduction
COLNTS change
Open Comedones
Baseline 34.3
Active (cream A) 22 15 (35%) 12(353%) -65%
Vehicle (cream B) 27 20 17 -50%
Closed Comedones
Baseline 43
Active (cream A) 33 25 20 -53%
Vehicle (cream B} 38 32 26 -39%
Pustoles
Baseline 7
Active (cream A) 5 3 1 -86%
Vehicle (cream B) 6 4 3 -537%
Papules
Baseline 37
Active (cream A) 20 15 12 -67%
Vehicle (cream B) 29 20 18 -51%
All p values are significant (p<0.01} as to groups and highly (p<0.005) significant as baselmic values,

Skin surface lipids

All the patients showed at baseline an higher
content of surface liptds (casual level) (175 £
50 pgfem).

At week 2 the values already decreased of
about 70% for both the vehicle and active
cream, ¢.. seen in Fig. 2 and Tab. II both the
vehicle (B cream) and ihe active cream (A
cream) are able to reduce the skin lipids casual
level since the first month of treatment (- 70%)
proving a remarkable topic effectiveness.
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These values seem to prove what siated by
Ghyczy et al (7): phospholipidic emulsions,
when rich in linoleic acid, are able to reach the
cells of the sebaceous gland inducing them to
reduce the sebum secretion.

The high percentage of linoleic acid, entering
into competion with the oleic acid, due to a
mechanism vet unknown, would act as a
“brake”, reducing its excessive presence also
at level of the surface lipidic film.
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Table IV

MEAN VALUES OF SKIN HYDRATION IN ACNE PATIENTS TREATED BY
A GLYCOLIC ACID ENRICHED PHOSPHATIDY LCHOLINE CREAM

n=3 t=22°C RH=50%
Weeks
0 2 4 6 8 10 12
Active 78+11 115%17 123+14 128421 126x19 132420 134424
Vehicle 7419 110+ 128+16 133417 138418 141423 140+22

All p values are not significant as to groups and highly significant {p<0.005) as to baseline values.

MEAN VALUES OF SKIN HYDRATION IN ACNE PATIENTS TREATED BY A
PHOSPHATIDYLCHOLINE-CREAM GLYCOLIC ACID ENRICHED
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fig 4
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The contemporary presence of the glycolic
acid would facilitate, moreover, the transcuta-
neous penetration of phospholipids, improving
in this way their activity.

Free fatty Acids/Triglycerides
rafio

This particular phospholipidic emulsion has pro-
ven to be highly active also towards another para-
meter of the acne development, namely the pre-
sence of free fatty acids, that are the main cause
of the abnormal intrafollicular keratinization. Free
fatty acids have an inflammatory effect and beco-
me potential irritants, which when released into
the dermis cause cysts to form.

As seen in Fig. 3 and Tab. III the free tatty
acids/triglycerides mean ratio decreases of 41%
just after two weeks of treatment, and further re-
duces up to about 71% after three months.

During this time period it seems that this activity
is performed only by the active cream (A cream)
for the probable antiseptic activity carried out by
the glycolic acid, and particularly by the salicilic
acid and the clorexidine digluconate. In fact, as it
has been proven elsewhere. there is a significant
reduction of propionibacterium acnes colenies,
with a subsequent drop in the production both of
enzyme esterase and of free fatty acids (19).

Skin hydration
All the patients showed a significant increase in
moisture content and maintained these values un-
til the end of the study. The results are shown n
Table IV and Fig. 4.

DISCUSSION

In acne, as known, defects in the keratinization of
the “epithelial”  ing of the pilosebaceous follicle
block eagress of sebum, leading to “plugging”.
Propionibacterium acnes, exerts lipolytic effect on
stagnant sebum, releases free fatty acids and cau-
ses inflammation when they escape from the pilo-
sebaceous follicle.

In this study, as also suggested from Ghyczy et
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al (7) the use of soybean derived phospatidyl-
choline seems to be able to normalize excess of
sebum.

All the treated patients showed a significant de-
crease of the free tatty acids/triglycerides ratio to-
gether with decrease of the skin surface lipids
(Tab TIT and Fig. 3).

From the other hand the obtained clinical results
show that the contemporary use in the same pho-
spholipidic emulsion of glycolic acid partially
buffered with aminecacids, of salicilic acid and ch-
lorexidine digluconate, can effectively relieve the
severity of acne ever since the first weeks of treat-
ment. It has been noted an high reduction of all
the inflammatory acne lesions such as small or
large solid bumps, pus pimples, “blackheads™ and
whiteheads (Fig. | and Tab. I). The use of the gly-
colic acid, even if in rather high concentration
{(10%) did not cause clear irritating forms or stin-
ging activity.

Only two patients had to stop immediately the
treatment, considering it not suitable for their
skin type.

The high bearableness of the used compound is
due, in our opinion, both to the strong presence of
phospholipids and to the special bufter we already
used to neutralize the aggressiveness of the glyco-
lic acid (12).

Unlike all the acne treatments utilized, this
phospholipidic preparation not only reduces in
drastic way the presence of lipids and acneic le-
sions, but rehydrates the skin since the first pe-
riod of application, mantaining it elastic {Fig. 2,
4 and Tab. IT, TV).

Given the positive results obtained we believe
that this cream can be considered as a new cosme-
ceutical and a useful aid for the normal acne the-
rapies.
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