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BIOLOGICAL FUNCTIONS AND THERAPEUTIC
PROPERTIES OF UREA

W. Raab*
*Allergy Clinic “Innere Stadt" in Vienna, Austria

Received: Oclober 25, 1995

Key words: Ureq, Dry skin, Afopy, Glucocorticoid, Moisturizer,

Synopsis

Although urea is know for about 50 years, its use as a topical drug or as an adjunct is obtaining
more and more attention in topical dermatotherapy. Urea is absolutely non-toxic, undesirable ac-
tions occur only, if skin state and concentration of urea are on a disl ance. Urea proved to be a
most valuable substance for restoring hydration in dry skin and in eczemas due to skin dryness. T.
refore, urea ranks among the standards in atopy, for 1 treatment ol  zema as well as for the inter-
val care.

Riassunto

Sebbene si conosca I'urea gia da circa 50 anni, il suo uso come farmaco o cosmetico topico sta otte-
nendo sempre pil attenzione nella dermoterapia topica.

['urea & assolutamente atossica e si possono verificare effetti indesiderati solo nel caso in cui le
condizioni della pelle e la concentrazione di urea siano sbilanciate.

L’urea ha provato di essere una sostanza di grande valore per il ripristino dell’idratazione nella cu
secca e negli eczemi causati dalla cute secca. L'urea si colloca quindi tra le scelte standard nei casi
di atopia, per il trattamento degli eczema e per le terapie di intervallo.
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Biological functions and therapeutic properties of urea

INTRODUCTION

Urea (carbamide). the diamide of carbonic acid,
is 4 natura - occuring degradation product of
various proteins in man. Up to 30 g were produ-
ced daily. Ures 1s found in all organs and body
liquids. On the skin surface. urea is an mmpor-
lant component of the natural moisturizing lac-
tor contained in the hydrolipid emulsion.

About 50 years back, urca was reccommended
for the topical treatment of hand eczema but
only 30 years back, the first experimental data
were collected on its biochemical and pharma-
cological activities. The moisturizing capacity
of urea in the stratum cormneum, especially in xe-
rotic states, was discovered. In 1988, a sympo-
sium was held in Salzburg. Austria, the procee-
dings of which contain all the information avai-
lable on the varicus actiens of urea in denmate-
logy and cosmetology (1}. The more recent pub-
blications are compiled in a review article publi-
shed 1993 (2).

Today, urea belongs to the standard substances
used in dermatological  :rapy and skin care.

TOXICITY

Urea lacks any systemic toxicity. Urea formerly
was used as a diuretic drug: doses up to 1.0 g/kg
bodyweight were given intravenously, without
any undesirable action.

Therefore. following absorption from external
preparations, no toxic effects of urea can be
found.

The tolerance of urea depends on the state of the
skin and on the concentration of urea. The vehi-
cle applied may influence the tolerance. toe. On
healthy skin. urea may be used in concentra-
tions up 10 20%. Most products, however, con-
tain 5-106 of urea. only. as irritating effects on
slightly damaged skin should be avoided. Such
effects might develop as a consequence of
osmotic activity.
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BIOCHEMICAL FUNCTIONS
OF UREA ON THE SKIN

Urea is an important component of the natural
moisturizing Factor of the stratum corncum.
Water is bound by an inclusion in the crystal
structure of urea and only slowly liberated.
Urea stems [rom the sweal and from the pro-
cess of keratinization, The natural moisturi-
zing factor consists of various ions {24%),
pyrrolidone carboxylic acid (129). various
other carboxylic acids (50% ). amines and
amides (17%) and urea {7%). One should not
understimate the amount of natural moisturi-
zing factors in the stratum corneum wich
make up about 25% of the dry weight of the
total horny layer.

Stratum corneum of healthy skin contains
aboul 40 M ureu per lo M amino acids which
corresponds to about 28 pg/2.5 cm? (23 In
dry skin. urea content is significantly lower
(30% in some instances. only). Clinically nor-
mal skin of atopic i lividu  contains only
30% urea compared to normai valucs. In cli-
nically diseased skin (atopic ceczemai). urea
content is lowered to 20% of normal values
(Fig. 1., 2).

From these data the conclusion may be rea-
ched that urca is one of the most important
components of the natural moisturizing tactor
of human skin.

MOISTURIZIl . 5 ACTIVITY OF
UREA

Urea exerts a wide ranges ol pharmacological

activities when applied on the skin:

- moisturizing activity,

- desquamating action (lysis of cementing sub-
stance),

- antimicrobial action (uptake ol water interfe-
res with the growth requirements of microor-
ganisms).






Biological functions and therapeutic properties of urea

emulsion with 10% urea. The water relen-
tion, judged by how long tritiated water
could be detected and in which amount, was
significantly higher than in the controls with
the vehicle alone. (Fig.4).

The application of urea containing emulsions
decreases skin roughness due to the moisturi-
zing action of urea; maybe, the desquamating
action of urea contributes to this effect. In
atopic skin, this decrease in roughness, jud-
ged by the replica methed, was expecially
pronunced. (Fig. 5, 6).

A vast number of experiments has been con-
ducted to ascertain the moisturizing property
of urea (figures 3, 4, 5, 6). Various methods
have been used to probe this effect: corneome-
try, measurement of conductivity, evaporime-
try and profilometry. By electron microscopy,
a loosening of the layers within the stratum
corneum could be demonstrated, indicating a
moisturizing effect (2), Cf. Fig. 7, 8, 9.

In diseased skin, too, experimental investiga-
tions have been performed to demonstrate the
moisturizing (and antieczematous) action of
urea. In the European Study (Barcelona, Ham-
burg, Vienna) a statistically significant increa-
se in moisture and a statistically significant
decrease in TEWL occurred following a four
week treatment of atopic eczema with a prepa-
ration containing 10% urea (4). Cf. Fig. 10.

KERATOLYTIC AND
DESQUAMATING PROPERTIES
OF UREA

In concentrations up to 20%, urea exerts a con-
centration-depending desquamating action on
the stratum comeum. By this effect, skin pene-
tration is facilitared. Cf. Fig. 10, 11.

In a 40% concentration, urea has been shown to
exert frue keratinelytic properties. Nail plates in
fungal diseases may thus be dissolved.
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Fig. 5. Decrease of skin roughness parameters RZ and RA
&0 min. after the application of a sificone-containing wa-
ter-in-oit emutsion with 5% urea as compared 1o the vehi-
cle without urea. Mean vaiues of fen normail individuals
were given (Puschmann from 3).
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Fig. 6: Decrease of skin roughness parameters RZ and RA
following the use of a siicone-confaining water-in-oif
emulsion with 5% urea, Mean values of 9 afopic indivi-
duals were given (Puschmann, frorm 3).
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With polydocanot (5% urea + 3% polydoca-

nof): atopic eczema, treatment and interval skin
care.

With tretinoin (10% urea + 0,03% tretinoin):

non-inflammatory, non-erythrodermic ichthyo-
sis.

With salicylic acid (10% urea + 5% salicylic

acid): stubborn hyperkeratosis, corns, eventual-
ly warts,

With " “fon. e (40% urea + 1% bifonazole):
onychomycosis.

Among the combinations of urea with other
drugs, the preparations containing urea and a
glucocorticoid have found widest application.
Urea increases the biovailability of the steroid
("hydrocortisone develops into triamcinolone™)
but does not alter the incidence and severeness
of undesirable effects.
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PRACTICAL TREATMENT OF DRY SKIN

W. Raab”
*Medical Director, Allergy Clinic "innere Stadt' Vienna, Austric

Received: October 25, 1995,

Key words: Dryness, Moisture, Ulfraviolet, Age, Photodamage, Atopy.

Synopsis

Dry skin may result of exogenous or ot endogenous factors. Exogenous factors may be excluded by
informing the patient of his false behaviour. If endogenous factors are the cause of the dry skin state,
reasonable measures of skin cleansing, skin care and skin protection should be considered.

Riassunto

La pelle secca pud essere il risultato di fattori esogeni o endogent. I fattori esogent si possono elimi-
nare facendo presente al paziente il suo comportamento errato. | caso invece in cui siano fattor]
endogenti la causa della secchezzad ~ pe | dovranno essere prese in considerazione misure adatte

per la sua detersione, cura e protezic

125












A OXYGEN IN AGEING SKIN
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A COMPARATIVE DOUBLE-BLIND WITHIN
SUBJECT STUDY OF THE EFFICACY

AND TOLERABILITY OF TWO DIFFERENT
DERIVATIVES OF VITAMIN A ON SKIN THICKNESS
AND ELASTICITY: RETINOIC ACID

AND CONJUGATED RETINYL PALMITATE

Erling Thom, Ph.D.”
*Medstaf Research Ltd, Lillestrgm, Norway

Received: June 18, 1997,

Key words: Retinyl palmitate. Retincic acid, Comparative studly, Skin elasticity. Skin thickness,

Synopsis

A randomized comparative double-blind within sub  t study of topical administration of two diffe-
rent Vitamin A preparations - conjugated retinyl palmitate, RP (0,2%) and ret »ic acid, RA
(0.025%) for 3 months in 20 fer “es caused significant changes in skin thickness and elasticity as
well as in the participants own judgment of skin improvement using visual analogue scales.

The results indicate that both ga 1ical formulations exert a comparable effect, while t]  tolerability
of the RP forr !ation was significantly better. It might be of great importance for the efficacy of the
RP cream that the compound is conjugated and thus having a better skin biovalability than unconju-
gated 1  has. Whether the cliniai effect is due to metabolism of RP to RA or retinol in the skin can
not be answered by this study, but should be subject to further percutaneous absorption studies.
Other studies indicate that the mechanism of action for RP creams might be due to biotransforma-
tion to retinol rather than to RA.

Iassu o
Uno studio randomizzato a doppio-cieco € stato condotto per tre mesi su 20 donne utilizzar - due
diversi preparati a base di vitamina A: retinil palmitato coniugato (RP 0,2%) et lo retinoico (RA
0.025%). Le due formulazioni hanno provocato cambiamenti significativi sia n pessore che nel-

la elasticita de  pelle .

I risultati indicano che entrambe le formuilazioni galeniche svolgono un'attivith paragonabile, ma la
tollerabilita deila formulazione RP & stata significativamente maggiore. Potrebbe essere di grande
importanza per l'efficacia della formulazione RP il fatto che ta miscela sia coniugata ed abbia percio
una biodisponibilita cutanea migliore rispetto ad un RP non coniugato. Questo studio non ha potuto
rispondere al quesito se l'effetto clinico sia dovuto al metabolismo dell'RP che si trasforma in RA o
in retinolo nella pelle. Questo argomento dovrebbe essere oggetto di ulteriori studi sull'assorbimento
percutanco. Altri studi indicano che il meccanismo d'azione delle creme RP pud essere dovuto alla
biotrasformazione in retinolo, pinttosto che in RA.
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A comparative double - blind within subject study of the efficacy and folerability ...

INTRODUCTION

Data has previously been reported on the effi-
cacy and tolerability of a skin cream containing
conjugaied Retinyl palmitate (RP) (1,2). The
atms of these two studies were to investigate the
effect of the cream on skin thickness and elasti-
city and in addition to study the duration of the
effect after treatment was stopped. From these
studies we have clearly documented that use of
conjugated RP results in an increase in skin
thickness and an improvement in skin elasticity.
These observations have been confirmed by
others (3,4) using other measuring techniques.
RP is a widely used ingredient in cosmetic for-
mulations. Because it is the most stable of the
available vitamin A esters it can be directly in-
corporated into an anhydrous base or the oil
base of a cosmetic cream or lotion. RP is 1i-
pophilic and photostable. Ofter products contai-
ning RP are advertised as having benefical ef-
fects on the appearance of the skin. A great
number of products ntaining RP are marke-
ted. Previous studies suggest that enzymes pre-
sent  the skin metabolize RP during skin ab-
sorption. Esterase activity hydrolyzes RP to reti-
nol (Vitamin ), wich is oxidized in many tis-
sues to Retinoic acid (RA) primarly by alcohol
dehydrogenase. RP can therefore be classified
as a prodrug where the inactive RP is transfor-
med to active substances by metabolic biotran-
sformation reactions in the skin.

Recently a number of studies have been carried
out with RA creams showing that this com-
pound has a positive effect on photo-aged skin
(5-8). Preparations containing A have been re-
gistered in some countries as ethic drugs for
treatment of aging skin. However, one main
drawback with this type of treatment is that a
number of patients (4-10%) develop soreness in
and miscolouring (redness) of the skin (6).

As mentioned above RA has been convincingly
documented as having an effect on the treatment
of the aging skin and retinol is also a compound
with know pharmacological activity (9). Pre-
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vious studies have shown the formation of all-
trans-retinoic acids after topical application of
all-trans-retinol in vivo in hairless mouse skin
(10). Recently, however, a study showed that re-
tinol was the only detectable metabolite fol-
lowing administration of RP both in guinea pig
and human skin, while no retinoic acid was de-
tectable (11). About 30 and 18% of topically ap-
plied RA were absorbe from an acetone vehi-
cle by hairless guinea pig and human skin, re-
spectively. Less than 1% of the applied dose of
RP diffused from the skin into the receptor
fluid. In human skin, 44% of the absorbed RP
was hudrolyzed to retinol.

An essential prerequisite for an optimal penetra-
tion of the lipohilic RP into the skin i3 to mo-
dify the solublity of the compound by the use of
tweens (12,13). The producer of the RP prepara-
tion used in this study has developed a process
where RP in conjugated with a complex poly-
saccharide thereby making the compound water
soluble. In this way the penetration of RP throu-
gh the skin and into the diffusion cell receptor
fluid is enhanced. The same technique has been
used succesfully to enhance the bioavailability
of drug substances both administered perorally
as well as topically {14).

Based on the abovementioned information and
our previous experiences with conjugated RP. we
decided to carry out a clinical comparison on skin
thickness and skin elasticity following treatment
with an cream containing either RA or conjugated
RP in order to gain an indirected impression of
the bioequivalency of these two substances.

M/ RIAL ~N M.:THODS

The study was carried out as a randomized dou-
ble-blind study in 20 femmales with each partici-
pant using both formulations one on the right
and the other the left volar (protected) part of
the forearm. respectively. The administration of
the f nulations was randomized, such that half
of the participants used formulation A on the



right arm and formulation B on the left arm and
vice a versa for the other women. The total
treatment period was 3 months and administra-
tion was b.i.d. (in the morning and evening) du-
ring the study period. The study was carried out
in accordance with the Declaration of Helsinki.

The invesfigational formulations

The rwo formulations used in this study were: A
conjugated RP cream made by Pedersens Labo-
ratorium, Vejle, Denmark, containing 0.2% RP
and a cream containing 0.025% RA made with
the same cosmetic properties and apperance as
the conjugated RP cream. Formulation A is
identical to the marketed preparations Sincera®.
Demelle*, Luscinia® and Rebili®. The investiga-
tional products were packed in identic  packa-
ges in order to keep the study blinded.

Measuremenis of skin thickness
and skin elasticity

The measurements of skin thickness and skin
elasticity were performed by ultrasound using
Dermascan A and Dermaillex instruments, re-
spectively (Cortex Inc. Aarhus, Denmark).
Measurements were carried out at baseline, after
| month and  er 3 months, by the same persen
(ET) on all three occasions and measurements
were performed at the mid-region of the volar
part of the forearm. All measurements were in
triplicate and average v es used for statistical
evaluations.

Self-evaluation
by the parfecipar

At the same time as each ultrasound measures
was made, participants made a self evaluation
of skin quality using visual analogue scales of
10 cm with endpoints of "no change” and "very
pronunced change". Subjects were asked to sco-

re the global change in skin quality by placing a
mark on the line between the endpoints. The di-
stance from the zero point ("no change") to the
mark was used as the score for the subject.

Stafistical methods

A significance level of 5% was used in the tests
and two-tailed tests were applied. Mean was
used for estimation of continous and near conti-
nous variables, and Student procedure was used
for construction of confidence interval of the
mean. The one-sample t-test was used analysing
change over time within groups. Analysis of ca-
variance and two-sample t-test were used to
compare arms with regard to continous varia-
bles.

RESULTS

20 females aged between 40 and 60 years {mean
51.4 yrs) were included in the study and all par-
ticipants were compliant with the protocol. All
participants gave their informed consent to take
part in the study after having received written
and verbal information about the study.

Efficacy parametfers,
skin thickness and elasficity

The results from the skin thickness measure-
ments are shown in Table 1. Formulation A re-
sulted in a average increase in skin thickness of
31% compared with 33% for formulation B.
This increase in skin thisckness was significant
(p<0.01} for both formulations, while the diffe-
rence between the two formulations was not si-
gnificantly different.

In Table II the viscoelastic properties of the skin
following administration of formulations A and
B, respectively, are presented. The results show
that formulation A improved the elasticity by
19% on average, compared with 2(0% for B.
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Tolerability

At each visit subjects were asked if they had
had any problems and/er side-effects with the
treatments they had used.

Seven of the subjects reported skin soreness af-
ter using the RA formulations and 2 of these
also reported a considerable redness in the skin
1/2-1 hour after application. The reported side-
effects are, however, transient and none of the
subjects stopped the treatment due to the side-
effects. One subject reported redness of the skin
following administration of the conjugated RP
formulation.

The tolerability was significantly in favour of
formulation A, the conjugated RP formulation.
This is also revealed in the preference choice
from t1 users (seel ow)

Preferenc choise from if

subjects

On completion, subjects were asked to give a
preference for one of the two creams they had
used taking into account the effect, the tolerabi-
fity and the cosmetic properties of the creams.
Thirteen subjects prefered the conjugated RP
cream, formulation A, while 4 prefered the RA
cream, and 3 subjects had no preference. The
difference in preference is significantly in fa-
vour of the conjugated RP formulation.

DISCUSSION

In recent years knowledge of the effect and me-
tabolism of vitamin A derivatives in the human
skin (15,16) has been accumulating.

The results from the present study indicate that
both, the 0.025% RA cream and a 0.2% conju-
gated RP cream bring about a comparable effect
in skin composition and morphometry. No si-
gnificant differences could be detected either in
skin thickness or elasticity improvement
between the two creams. As the tolerability of

the conjugated RP is significantly better than
the RA, the conjugated RP may represent a va-
luable alternative to RA.

As have been stressed by other investigators
(3,4) it is of utmost importance that the RP is in
a form allowing skin penetration. In a previous
comparative study we reported a significant dif-
ference between conjugated and non-conjugated
RP in the effect on the skin parameters (1), The
change in solubility of the RP is probably essen-
tial for making the ester available in sufficient
concentration.

To our knowledge no percutaneous absorption
and metabolism studies have been carried out
with conjugated RP. Such studies are needed in
order to explain the mechanism of action behind
the effect seen in skin parameters measured.
The minimal conversion of retinol to RA may
not be relevant to the application of formula-
tions containing RP to the human skin.

Both retinol and RA can have pharmacological
effects on human skin. Retinol is about 50% as
potent as RA in inducing epidermal hyperplasia
in the hairless mouse (11).

It has, however, been shown that retinol is for-
med in hairless guinea p  and human skin after
topical application of RP, but if further metabo-
lism to R occurs, it is to small to detect. Any
biological response of skin treated with retinyl
palmitate formulations may be due to ester hy-
drolysis of the parent compound to retinol. The
use of RP in cosmetic formulations may result
in a significantly improved delivery of retinol
into the skin.
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Synopsis

“Cellulitis” represents an unaestheticism capable of modifying the harmony of the figure referring to
modern rules. The skin opaque, arid, scabrous and painful to the touch is characterized by a rugged
appearence known as "orange peel skin”.

The present study was designed to evaluate the activity of a new  ansdermal Cosmetic Delivery
System (TCDS) on the anterior lateral surface of the thighs of 30 female volunteers (aged 18-30)
presenting cutaneous signs of “cellulitis” of different degrees of intensity. treated each night for 21
days with this special patch in a double blind study.

Before and after the study the thickness of the cutancous tissue was controlled by the Dermoscan C*
(Denmark, version 3 at 20-MHz) and skin hydration and TEWL by 3C System® (Rome, Italy). The
TCDS caused a both a decrease of skin thickness, and of the cellulitic layer thickness and a contem-
porary high increase of skin hydration and TEWL (p<0.005).

No adverse reactions were observed. The obtained results seem to prove the validity of this new co-
smeceutical device for the treatment of the so called "cellulitis”.

Riassunto

La “cellulite” rappresenta un inestetismo capace di modificare I'armonia della figura secondo i para-
metri moderni. La pelle opaca, arida, scabra e dolorante al tatto & caratterizzata da un aspetto ruvido
noto come “pelle a buccia d’arancia™.

Con il presente studio si & voluta valutare I'attivith di un nuovo cerotto transdermico denominato
Transdermal Cosmetic Delivery System (TCDS). La valutazione é stata effettvata sulla superficie
antero-laterale delle coscie di 30 donne volontarie (di et compresa tra i [8 e 1 30 anni), che presen-
tavano segni cutanei di una cellulite con diversi gradi di intensita, trattate ogni notte per 21 giorni
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con questo speciale cerotto in uno studio a doppio cieco.

Lo spessore della pelle & stato controllato prima e dopo lo studio tramite il Dermoscan C* (Den-
mark, versione 3 a 20 MHz), I’idratazione della pelle ¢ 1la TEWL per mezzo del 3C System®. Il
TCDS ha provocato una diminuzione dello spessore della pelle, una diminuzione dello spessore del-
lo strato di cellulite ed un contemporaneo aumento sia dell’idratazione cutanea globale (p<0.005) da
addebitarsi essenzialmente all’attivitd occlusiva esercitata dal cerotto, che del TEWL.

Non sono state rilevate reazioni collaterali.

I risuitati ottenuti sembrano provare la validita di questo nuovo mezzo cosmetico per il trattamento

della cosiddetta “cellulite™.
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treatment causes the TEWL to increase conside-
rably (p<0,005), indipendently from the presen-
ce of the active ingredient. This means that it
acts by changing the stratum corneumn barrier.
That should be the reason why the active ingre-
dients seem to be able to casily reach the hypo-
derm. By interrupting the treatment TEWL gets
back to normal values {p<0.005) (Fig. 2).

Also concerning the cutaneous hydration the in-
creasing problem is due also to the occlusive ef-
fect caused by the patch (p<0,003) (Fig. 3).

No adverse reactions were observed.

Obtained data seem to confirm what we pre-
viously proved (4-8}, i.e. that the TCDS (Tran-
sdermal Cosmetic Delivery System) is an help-
ful cosmeceutical device, easy and quick to use,
and capable of giving good results in the treai-
ment of the cutaneous unaesthetism called “cel-
lulatis™.
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Enhancing the glycolic acid efficacy by piezoelectric vibrations

Riassunto

Come & noto gli alfaidrossiacidi aumentano 1'idratazione cutanea legando 1’acqua ailo strato corneo.
Inoltre, quando sono applicati topicamente in concentrazioni tra 1'8% ed il 70% fanno diminuire la
coesione dei cormeociti e 'inspessimento dello strato comeo, accelerando a vari livelli la divisione
cutanea. Tra i vari AHA disponibili, I’acido glicolice ¢ quello che gode della pir grande popolarita.
Le sue alte concentrazioni (dal 50% al 70%) scno utilizzate per il peeling cutaneo superficiale, men-
tre le basse concentrazioni (dall’8% al 30%) sono risultaie agenti idratanti in grado di causare anche
una diminuzione nella coesione dei corneociti.

L attivitd dell’acido glicolico ¢ sempre correlata a qualche tipo di irritazione, ed il prurito e 1’arros-
samento ne sono comuni effetti collaterali, soprattutto all’inizio del trattamento.

Con questo lavoro si sono voluti valutare gli effetti di un prodotto contenente una percentuale del
2(1% di acido glicolico, parzialmente neutralizzato ad un pH 4,5 tramite una speciale miscela di ami-
noacidi. Il predotto viene utilizzato comne “lunch time peel” sulla pelle precedentemente detersa con
una lozione detergente, in combinazione o no con la nuova tecnologia piezoelettrica denominata
“Skin Master™”.

L’attivita dello Skin Master® & basata sulla energia meccanica trasmessa alla pelle da una serie di vi-
brazioni ad ultrasuoni.

Con I'uso dello Skin Master® si ottiene una significativa esfoliazione dello strato corneo, insieme ad
un contemporaneo micromassaggio della pelle con evidente iperemia. In questo modo & possibile
aumentare 1’assorbimento dell’acide glicolico € la sva attivitd a concentrazioni medio / basse.

Per analizzare I’attivitl di questo prodotto e per verificare il reale uso dello Skin Master®, sono state
controllate settimanalmente e per tre mesi 30 donne di et compresa tra i 35 e 1 56 anni con la tecno-
logia del 3C System® (Rome, Italy). I valeri contreilati riguardavane Delasticitd della pelle (RER
Dermaflex®), il grado di eritema della cute (Clinical Scoring - CS secondo Effendy et al.}, il rinnovo
delle cellule cutanee, Stratum Corneum Turnover Time (SCTT) con la Dansylchloride Methodology
(Jansen et al.), la TEWL, i lipidi cutanei di superficie e ['idratazione de 1 pelle.

Durante la durata dello studio (90 giorni) non sono stati riscontrati significativi effetti collaterali.

I risultati ottenuti indicano una riduzione significativa (p<(.005) dello SCTT (+ 20%), una maodifica
sostanziale della TEWL., ed un aumento dei lipidi cutanei di superficie (+27%), dell’idratazione cu-
tanea (+70%) e dell’elasticita della pelle (+12%).

La positivita dei dati & risultata significativamente piu elevata (+ 25% p<(.05) nelle aree trattate con
o Skin Master®.
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Cleansing Lotion:

{(pH 4.5) Aqua, Ceteareth-6, Isopropyl myrista-
te, Octyl stearate, Lactic acid, Sorbitol,
Propylene glycol, Glycerin, Gelatin-Glycine,
Hydrolyzed coliagen, Tocophery! acetate,
Retinyl palmitate, Linoleic acid, Linolenic acid,
Disodium EDTA, Imidazolidinyl urea,
Methylparaben, Parfum (*).

Gel-Vehicle:
water, propylene glycol, xantan gum {(pH 4.5).

Moisturizing Lotion: Soybean liposome con-
taining 10% lecithin fraction with 80% pho-
sphatidylcholine linoleic acid-rich.

Skin Master®

Technical specifications

Actuator frequency: 25.000 Hz +/- 10%
Vibration at time actuator: 30 micron pp
Frequency: 0.1 - 1000H:z

Work cycle: 5 sec.

Maximum of current: 10-600 microA

Skin Master®’s activity is based on mechanical
energy transmitted to the skin by a series of
ultrasound vibrations of its special actuator.

The extreme part of the actuator, induced to
vibrate by piezoeletric device, produces com-
pression and decompression on the skin surface.
The outcome of this treatment is a smooth
relaxed and cleaned skin and toned musculature,

3C Systern®

This computerized system through the capacita-
tive resistance permits a simple and quick con-
trol of surface lipids, skin hydration and TEWL.
The 3C System® collects up to 10/15 measure-
ments over 25 seconds sampling period and
records the mean value automatically standardi-
zing the environmental conditions (RH=50%,
T=22°C) (11).

(") Trade name: TS Gentle Cleansing

160

TEST PROCEDURE ON THE FACE

Patients

Fourthy healthy women volunteers, age range
35 to 56, skin type III/IV, participated in the
study. Each woman had at least a moderate
degree of photodamage as defined by an overall
score of 5 with separate scores for each side of
the face on a visual analogue scale of 0 (none)
to 10 (severe).

The number of actinic keratoses and wrinkling
improvement were also counted.

No topical retinoid use or other topical medica-
tions or cosmetic antiaging products were
allowed for 1 month prior to study initiation.
The subjects were observed daily or weekly for
three months (January-March) always by the
same investigator,

Patients were randomly divided into four treat-
ment groups of 10 individuals. After baseline eva-
luation, one group was treated twice a week by a
20% glycolic acid "refresher peel” (partially neu-
tralized by aminoacids at pH 4.5) (Gel B) for 2
months, after cleansing the face with a Cleansing
Lotion (TS Gentle Cleansing) (Group 1).

The second group was treated with the same
peel, after cleansing the skin, previously wetted
with distilled water, by using the Skin Master®
{Group 2).

The thirth and the fourth group were respecti-
vely treated as the first and the second but u |
also a phospholipid-based moisturizing lotion
twice daily.

Procedure

To perform the peel the following procedure
was utilized: the Gel B (glycolic acid peel) was
applied uniformly over the entire face after the
skin was cleansed with Gentle Cleansing or
Skin Master®.

Application times were started at 15 minutes
for each peel treatment.

(1) USA patented n°4806525/Feb.2. 1989
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SKIN FACE HYDRATION OF PATIENTS TREATED BY A 20% GLYCOLIC ACID-PEEL
PARTIALLY NEUTRALIZED BY AMINOACIDS-ARG/GLY AT pH 4.5

n=40-RH=50%-t=22°C
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All p values are highly significant (p < 0.005) as to Baseline

Abbreviations: CL=Cleansing Lotion, GA=Glycolic Acid, M=Moisturizing Lotion, SM=Skin Master

Fig. 1
SKiN FACE LIPIDS OF PATIENTS TREATED BY A 20% GLYCOLIC ACID-PEEL (PARTIALLY
NEUTRALIZED BY AMINOACIDS-ARG/GLY AT pH 4,5) AND BY MOISTURIZING CREAM (TWICE A DAY)
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TRANSEPIDERMAL WATER LOSS OF FOREARM-SKIN TREATED BY A 20% GLYCOLIC
ACID-PEEL PARTIALLY NEUTRALIZED BY NaOH OR AMINOACID-ARG/GLY (pH 4,5)
n=40-RH =50%-t=22°C
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(p< 0.005), and produced evident scaling from
day 10 to day i8. This did not occur with the
vehicle (Fig. 5).

TEWL

In accordance with Eifendy et al. TEWL at the
GA-treated area increased on day 10 and main-
tained significantly higher levels than the un-
treated or vehicle-treated skin (p<(0.005). Only
the areas treated with glycelic acid partially
neutralized with ARG/GLY aminoacids showed
TEWL levels similar to the vehicle.

These levels were higher o1 ' when the skin
was pre-treated by Skin Master®, and when gly-
colic acid (GA) partially neutralized with NaOH
was used, implying that the water barrier of Stra-
tum Commeum is altered by the glycolic acid treat-
ment more or less clearly not only in relation to
the quantity of free glycolic acid. but also fo the
kind of used neutralizer and to the intensity of the
cleansing treatment used. What seems even more
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interesting is the fact that the alteration of the
barrier seems not to be dependent from the pH,
as often asserted by different authors (15,19, 21-
22), but from the kind of neutralizer used (Fig.
8). The glycolic acid used, neutralized by a mix-
ture of aminoacids, acted in a way fairly similar
to the vehicle (Fig. 8). unlike the same glycolic
acid neutralized by NaOH.

scrr

Glycolic acid has significantly reduced SCTT
and SCTT-50 with respect to the vehicle and
the control (Fig. 4), both when partially neu-
tralized with NaOH (14.0+7, p<0.005) and by
aminoacids (14.0x1. p< .005)), after clean-
sing previously the skin with Cleansing Lo-
tion. The use of the Skin Master® has furtherly
reduced the SCTT (GA-Arg-Gly 13.1£0.9 and
GA-Na OH [(2.940.9) (p<0.005), proving that
this type of cleansing helps the absorption and
therefore the activity of glycolic acid and of



P. Morganti, 5.D. Randazzo, G.Fabrizi

active ingredients in general. These results
prove, as already verified by ourselves and
other authors, that glycolic acid acts as Stra-
tum Corneum cell renewal accelerator, and
that the intensity of activity and the the
erythema degree is strictly related also to the
means of cleansing used and to the used che-
mical neutralizers (Fig. 4 and 5}. It seems not
to depend. therefore, only on the free glycolic
acid.

Superficial skin lipids, hydration
and elasticity

As it is known and as can be scen the every-
two-week treatment with glycolic acid, conside-
rably improves the skin clasticity (RER) (Fig. 7)
(pH<0.005 with regard to control). but not the
skin distensibility (Fig. 6).

Concerning hydration and surface lipids (Fig. |
and 2) it is evident that the peeling reduces the
skin hydration and seems 1o have an influence
also on superficial skin lipids thanks to the
exfoliating activity caused by glycolic acid it
used in 20% concentrations without the use of
emollients. When the treatment is integrated by
the use twice a day of an emollient cream re-
sults invert.

Clinical score assess ent

Before (Day 0) and after 12 weeks of treatment
clinical score assessment was checked by the
same dermatologist for all patients GA-treated
(p<0.005). The individual signs of fine wrink-
ling around eyes and crease lines around mouth
and cheeks were scored on 0-10 visual analogue
scales with separate scores for each side of the
face. The patients treated also with the post-peel
moisturizing cream (twice a day)and pre-treated
by Skin Master® demonsirated the highest im-
provement on wrinkling and crease lines also at
week 4 and 8 (p<0.03) in respect to other grou-
ps (Fig. 3).

CONCLUSION

As already supported by several authors glyco-
fic acid carries out an interesting biological acti-
vity, which is not completely explained yet.
From these first data, however, it scems possi-
ble to say that it obtainable an interesting in-
crease of cell turnover by using lighter and sim-
pler peeling. that can be pertormed alse by ex-
pert aestheticians. It is of extreme importance to
perform before the treatments a careful clean-
sing, and it is fundamental not only the pro-
duct’s pH and the neutralizing degree, but the
kind of neutralizer used, that affects also the
erythemigenic components and the stinging ac-
tivity carried out by this AHA.

Tt s also fundamental the use of moisturizing
creamns atter the peecling treatments, in order to
improve the appearance of photoaged skin by
reducing fine wrinkling and crease lines and to
enhance the radiance of the skin giving com-
plexion a fresh. youthful glow.

Finally, we found highly interesting the use of
the Skin Master” as new cleansing mcans, to be
used to deeper cleanse the skin when there is a
need to accelerate and improve e absorption
and the activity ot AHAs or ¢ 2r cosmetic acti-
ve ingredients.
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MECHANISM OF TRANSDERMAL DRUG DELIVERY
Drug and Pharmaceutical Sciences. Series/8

| ssel O. Pohs and Rich« 1 H. Guy Editors

Published by Marcel Dekker, New York - 376 hard bound, lilustrated
I5BN: 0-8247-9863-5 o USS 150.00 Price subject to change without notice
Marcel Dekker Inc., 270 Madisen Avenue - New York, NY 10016-0602

This new book about transdermal delivery has surely hit the target, providing the readers with a full
survey of the mechanisms that are at the basis of Transdermal Delivery, This relatively new metho-
dology was developed. as it is known, through three steps or generations. that gradually led to the
realization of a better regulation. a better dosage and a better end-user comfort. The objective of the
development was the improvement of the transfer and absorption mechanisms through the vse of
particular ingredients (or enhancers). the redaction of the patch’s dimensions, the improvement of
the cutward appearance to the advantage of portability.

This new book edited by Pohs and Guy in the “Drugs and Pharmaceutical Sciences™ series of Mar-
cel Dekker highlights “what is known”, giving a “summary of what is happening now™, together
with “a perceptive look at what is to come in 2 area of mechanism and  hancement of molecular
transport accross the stratum corneum’ It begins by highlighting all the most sophisticated technolo-
gies used to enhance the path ways of transdermal Stratum Corneum penetration including the usage
of Penetration Enhancers. as new chemical molecules, of Orthophoresys and Sonophoresys, based
on the use of ulirasonic energy. It is necessary to remind the rcader that the need to stay in depth,
improve and widen the knowledges and practical uses of drugs with controlled release arises from
different requirements, and ameng those from the request of chemists of improving client’s com-
pliance towards the drugs {e.g. by decreasing the number of daily administrations) and making more
steady the hematic and topical level of active ingredients. For these purposes patches are used to ob-
tain a steady release of the drug in the space of a day or more, and an extreme user-friendly product.
Naturally. it is necessary to evalute the safety of this new device and 1o determine the degree of risk
connected to its use.

All the methodologies this interesting book deals with, those concerning the control of Stratum Cor-
neum'’s bilayers lipids, as well as those about th newest systems for the control of the drug release at
cutanecus level, are described with plenty of details and bibliographic notes. This book makes a
useful reading for researchers who know the technological development which patches have under-
gone in these last years, for graduates in medicine, biclogists, pharmacists and students willing to
learn the basis and the mechanisms of activity thai regulate cutaneous absorption and the release of
drugs and cosmetics through the organ skin.

P. Morganti, Ph.D
Edifor in Chief
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Peat Mud, 111; characteristics, . ); Ashes’ analy-
sis, 110; fatty acids content, 110, 111; sterol con-
tent, 111

Peloid, 109; peat etruscan mud.  19; Ashes” analy-
sis, 110; fatty acid content, 110; sterol content, 111
Penetration Enhancers, 161
Phosphatidylcholine, 21; in acne therapy, 21,
33; and surface lipn . 27; and glycolic acid, 27,
topical activity, 28; and p.acnes counts, 39; co-
smetic activity of ~ 7, 33

Photoaging, in Orientals, 79

Photodamage, 77; treatment of, 1¢
Pigmentation, treatment of, 149

Polydocanol, and urea, 122

Premature aging, 77

Preservatives, contact allergy to. 49

Proline, incorporation, 6

Propionibacterium acnes, 30

Pro lparaben, 54

Quaterniom 15, 51

Retin-A®, 77

Retinoic acid, 133

Retinyl palmitate, 133

Rheology, 3

Salicylic acid, 23, 35; and urea, 122
Sallowness, 77

Scintillation counter, 4

SCTT, 149

Sebum, linoleic acid concentration in, 21
Sitosterol, 111

Skin, reconstructed, 3; aged. 8; evaluation, 15;
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tolerability, 15; replica, 17: surface lipids, 24;
free fatty acids/triglycerides ratio, 24; hydration,
25; surface, 26; topography, 44; equivalent, 44;
fibroblasts, 45; photoaged, 69; roughness, 81;
pH measurements. 106; microbiology evalua-
tion, 107; hydratation, 128; thickness and elasti-
city, 135; thickness, 142; hydratation and
TEWL, 143; ageing treatment, 147; elasticity,
154

Skin ageing, 147

Skin care, products evaluation, 43

Skin lipids, reduction of, 27

Skin Master®, 147

Sodium metabisuifite, 51

Sonophoresys, 161

Soya, 3

Stratum Corneum Turnover Time, 147
Squalene, increase, 23; concentration in acne,
38

TCDS, 139

TEWL, 35, 139, 149; measurements of acne af-
fected patients, 36; skin, 143

Thymidine, tritiated, 88

Transderm: Cosmetic Delivery System, 141
Transdermal delivery, mechanism of, 161
Tretinoin, topical, 77; and urea. 122

Triclosan, 51

Urea (carbamide), toxicity of, 116; moisturizing
activity of, 116; biochemical functions of, 116;
Keratolytic and desquamating activity of, 118;
antimicrobial activity of, 121; in Dermatology,
121

Vitreoscilla filiformis, 70

Warts, 86

Wheat, 3

Wrinkle, depth, 17; treatment. 77

Wrinkles, 77
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Announcement

6"’ Congress of European Sociely
for Pediatric Dermatology

F »me, September 14 - 18,1999

Catholic University of Rome
Auditorium of Congress Center

This Sc 2nfific Congress has been organized by:

“Centro Internazionale Studi e Ricerche jn Dermatologia”
“Istifuto di Clinica Dermatologica dell'Universita Cattolica del Sacro Cuore”
“Grupp Italiano di Dermatolc_ ‘a Pedial > '(GIDEP)
under the patronage of:

“Societa "dliana _.i Dermatologia e Venereologia” (SIDEV)

If you wish to receive further information, please contact;
G.Fabrizi, MD - Ist. Clinica Dermatologica Univ. Caftolica del Sacro Cuore
Tel./Fax: +39-6-30.13.250



Anncuncement

Announcement

Clinical Design Group Inc

S minar Series for Medical Devices

SIOCOMPATIBILITY TESTING & MANAGEMENT:
Material/Device biological safety

January 13-14, 1998 e San Diego, CA

GOOD MONITORING PRACTICES:
Implementing clinical trial
January 15-16, 1998  San Diego, CA

CLINICAL TRIALS DESIGN:
Designing protocols and IDEs

January 19-20, 1998 e San Diego, CA

INTERNATIONAL CLINICAL TRIALS:
Regulations from around the worl_.

January 21-22, 1998  San Diego, CA
(STAY FOR THE SUPERBOWLI)

Regisiration Fee: European venues 5$90 up to 30 days before the evenit, 1090 thereafter. VAT not applicable.
Can't attend? Buy the bock! $250 + shipping.

Caill Nancy Stark at Clinical Desic 1 Group Inc for catalog containing full
course descriptions and registration information.

2128 W Evergreen Ave Phone: 773/489-5721
Chicago, IL 60622 Fax. 773/489-4281
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