


Caracteristics 
• Autodosable 
• ph balanced 
• Alcohol-free 
• Non-irritating 
• Gentle 

Far more information cali to: 
Mavi sud srl - V.le dell'Industria 1 
04011 Aprilia (LT) ltaly 
Tel. :+39.6.92.86.261 
Fax:+39.6.92.81.523 
E-mail: info@mavicosmetics.it 
URL=http://www.MAVlcosmetics.it 

A NEW MAVICEUTICAL® 

FOR TDPICAL TREATMENT 

OF SKIN INFECTION 

ALFA 4~ 

MICOSPUMA 

MILD ANTIMICROBIAL 

CLEANSER 

MAXIMUM STRENGTH 

Indications 

>In pre and post-operative 
treatment 

> In post laser treatment 

>In preventing infection and 
formation of scar lesions 

>To help in healing and 
revitalizing damaged skin 

DOES NOT DRY OR IRRITATE THE. SKIN 
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INFLUENCE OF HCG IOOO' ON THE GROWTH OF HUMAN KERA TINOCYTES 
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Ali p volues ore significont os to boseline (p<0.05) 

lNFLUENCE OF HCG 1000• ON LEVEL OF CYCLIC PYRlMIDINE DIMERS 
AFTER UV IRRADIATION 

o 0,01 0.02 0.03 
HCG IOOO' aclive concenlralion (% W/V) 

D UV-1.J 60 mj/cml • UV-H 30 mj/cml • Unlre:.iled Contro! 

Al! p volues ore significont os to boseline (p<0.05) 

RESULTS OF 3-MONTH TREATMENT BY HCG 1000• ANO CREAM BASE ON PHOTOAGED SKIN 
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A/I p values are significant as to baseline (p<0.05) (0. No Signs of Pt>oloogeing • 10 • Mony Signs ot Pt>otoogeing) 

SUBJECTl\IE E\I AWATION AFTER 3-MONTH TREA TMENT BY HCG 10009 AND CREAM BASE ON PHOTOAGED SKIN 
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~ lntroducing 

®•LOTION 
•DIET SUPPLEMENT 

For the treatment of hair loss 
u: 

The right reply 
to on old problem 



Clinical studies established efficacy with mild to 
moderate hair loss in the frontal - parietal scalp(t) 

lncreases mass and numbers of hair in a short periodPl 
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.le dell'Industria 1 - 04011 Aprilia (LT) ltaly 
31. 06.92.86.261 - Fax 06.92.81 .523 
-mail: info@mavicosmetics.it - URL=http://www.MAVlcosmetics.it 
) Morganti P. , Fabrizi G., James B., Bruno C. J. Appl. Cosmetol. 16,57,1998 



A NEW MAVICEUTICAl® 

The originai approach in acne management 

• Breaks down the horny layers 
• Reduces significantly the inflammatory lesions 

( comedones, papules and pustules) 

CLINICAL RESULTS 11
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PRE-TREATMENT 

WEEK4 

KERATOTAL ACNE- THE NEWEST ANTl-ACNE TREATMENT­

FOR PATIENTS WITH SENSITIVE SKIN, IS: 

• FAT FREE 
• COLOR FREE 
• EMULSIFIER FREE 
• FRAGRANCE FREE 
• ALCOHOL FREE 

• fXCE.LLE.NT TOLLERABILITY 

• SMOOTHLY ABSORBE.D 

• NON OCCLUSIVE. 

• 0DORLESS AND INVISIBLE 



A NEW MAVICEUTICAL® 

Derrnato/ogical/y tested 

• Effective for initial and maintenance therapy <
1

·
2

·
3
> 

• Compatible with ali the drugs and cosmetics 
• Formulated to treat mild-to-moderate inflammatory acne, 
indispensable for patients with sensitive skin 

REOUCTION OF SURFACE LIPIOS OURING THE TREATMENT 
WITH KERATOTAL ACNE 
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=> Significantly reduces EFA/TG ratio 
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ACTIVITY CARRIEO OUT BY KERATOTAL ACNE ON THE 
LINOLEIC ACIO ANO SQUALANE CONTENTS OF SURFACE 

LIPIOS IN SUBJECTS AFFECTEO BY ACNE JUVENILIS 
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=> Decreases the Squalene content of 

acne affected skin 
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=> lncreases skin hydration by 97% 

Please see a brief summary of prescribing information on next page ~ 



KERATarALACNF' 
THE GENTLE ANTIACNE 
TREATMENT WITH 
NO-DRUG CONTENT 

For more information cali to: 
Mavi sud srl - V. le dell ' Industria 1 
04011 Aprilia (LT) ltaly 
Tel. :+39.6.92.86.261 
Fax:+39.6.92.81 .523 
E-mail : info@mavicosmetics. it 
URL=http://www.MAVlcosmetics. it 

REFERENCES: 
1,2 - Data on file Mavi Sud 

BRIEF SUMMARY 

DESCRIPTION 
Keratotal Acne is a special fat-free lamellar 
phosphatidylcholine emulsion developed 
for the treatment of acne. lt is delivered in a 
special phospholipidic-vehicle linoleic acid 
rich which contains glicolic acid and salicilic 
acid partially neutralized by a special 
patented blend of aminoacids 

INDICATIONS 
Keratotal Acne is indicateci tor the 
treatment of acne. Absolutely necessary as 
a cosmetic substitute or support in pre­
summer and summer periods, when 
treatment with conventional keratolitic 
agents (benzoi! peroxide, retinoic acid, 
ecc.) is not recommended. Penetrates 
pores to eliminate excess sebum, most 
acne blemishes, acne pimples, blackheads 
and whiteheads in a short period treatment. 
lts continously use helps to prevent the 
development of new acne efflorescences 

ADVERSE REACTIONS 
In the first days of application transient 
effect such as stinging or itching may be 
observed 

HOWT04SE 
Twice a day. Before applications cleanse 
the skin thoroughly; if stinging occurs, 
reduce application to once a day forthe first 
ten days oftreatment 

3 - M. Ghiczy, H.P. Nissen, H. Biltz (1996) The treatment of Acne Vulgaris by phosphatidilcholine from 
Soybeans, with a high conteni of linoleic acid. J. Appl. Cosmetol. 14, 137-145 
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GENERAL INFORMATION 
The JOURNAL OF APPLIED COSMETOLOGY is an international journal devoted to publisching originai 
papers, reviews and other materia] which represent a useful contribution to research on the skin and on cosme­
tics. 
It is aimed at cosmetic chemists, dermatologists, microbiologists, pharmacists, experimental biologists, toxico­
logists, plastic surgeons, and all other scientists working on products which will come into contact with the 
skin and its appendages. 
The Journal is publisched quarterly in English. It is distributed to cosmetic chemists, dermatologists, plastic 
surgeons, medica] and pharmaceutical schools, medica] libraries, selected hospitals and research institutions 
throught the world, and by subscription to any other interested individuals or organizations. Statements and 
opinions expressed are persona! to the respective contributors and are not necessarily endorsed by the 
Editor(s), Advisers, Publishers of Distributors of this Journal. 

COPYRIGHT 
Submitted materiai must be the origina] work of the autor(s) and must not ha ve been submitted for publication 
elsewhere. 
By submitting a manuscript, the authors agree that the copyright for their articles is transferred to the publisher 
if and when the article is accepted for publication. None of the content of this publication may be reproduced 
in whole or in part, translated, stored in a retrieval system, or transmitted or distributed in any form or by any 
means (electronic, mechanical, photocopy, recording or otherwise) without the prior written permission of the 
Publishers. 

Sections of J ournal 

The following sections will be features of the Journal: 

Originai Laboratory Studies: descriptions of origina] investigative Jaboratory research in cosmetics and rela­
ted areas. 

Special Reports: ltems of special interest to the readers, including reports on meetings, societies, legislation, etc. 

Generai Articles: scientific articles of genera] interest to our readers will be considered for publ ication. These 
articles should be concerned with newer developments in such related fields as dermatology, biology, toxico­
logy, etc. 

Short Communications: the lenght should not exceed 5 typewritten pages with not more than 3 figures 
included. Headings ("MateriaJs", "Discussion", etc.) as well as Summaries are to be omitted. If accepted, these 
submission will appear in print in a very short time. 

Letter to the Editor: comments on Journal articles are invited as well as brief contributions on any aspects of 
cosmetic science. Letters may include figures, and/or references, but brevity is necessary. 

Guest Editorials: concise, authoritative, substantiated commentary on specific topics of contemporary interest. 

Book Revie111s: book and monographs (domestic and foreign) will be reviewed depending on their interest and 
value to subscribers. Send materia] for review to the Editor, Dr. P. Morganti. No such materiai will be returned. 

Address: all papers should be submitted to: 
Dr. P. Morganti 
INTERNA TIONAL EDIEMME 
Via Innocenzo Xl, 41 
00165 Rome - Italy 
Te!. 0039/6/393.78.788 
Fnx. 0039/6/63.80.839 



INFORMATION FOR AUTHORS 

Papers must be submitted in English. Authors whose mother tongue is not English should arrange for their 
manuscripts to be written in proper English prior to submission. 

Procedure of Submission of Ma1111scripts: submi t three copies of bo1h the manuscript and ali illustrative 
materiai to the above address. 

Organizatio11 of the Manuscript: investigative studies should be organized as follow: cicle, abstract page. 
introduction, materiai and methods, resulcs, discussion, acknowledgmencs, references, legend for figures, 
tables. Ali pages should be numered consecutively starting with the abstract. The entire manuscript is to be 
typewritten, double-spaced, and with 3 cm margins. 
Trade names must be capitalized: the common name for compounds may be used if lhe formai chemical name 
as established by internacional convention is given after the first use. Any abbreviations other than chose which 
are generally accepted must be defined. In the text, references to dual authors will use both surnames throu­
ghout. For multiple authors, use the surnames of ali authors at the first reference and only the first author fol­
lowed by "et al." thereafter. Please mark in the margin of che manuscript the desired position of the figures and 
tables. To allow fas1er publ ication only set of proofs will be furnisched to the author including the figures and 
1ables in their final posi1ion. 

Title page: lise lhe tille, name(s) and degree(s) of au1hor(s), department(s) and insci1u1ion(s) at which the work 
was done, city, state, and postai code. Any preliminary report or abs1rac1 of the work should be referred 10 as a 
footnote to the title. 

Swnmary: each paper must be headed by an Engl ish language title of not over 70 characters (including spa­
ces) suitable for use as a rnnning head and must also be proceded by an English summary not exceeding 300 
words typed double-spaced. The summary will include statements of 1he problem, method of study, results, 
and conclusions. Since this summary will be used by astracting journals, it must be self-explanatory a'nd 
should not inlcude abbreviations, foolnotes, and references. 

Footnotes: should be listed consecu1ively at the bottom of the page on which they fall , designated by the fo l­
lowing symbols in order *, +, +,§,TI,**: etc. 

Key Words: key words for computerised storage and retrieval of information should be incorporated in the 
summary. 

References: the references have 10 be abbreviated as lis1ed in the lndex Medicus. The s1y le of the references 
must conform 10 the examples given below: 
I) Robbins CR, Kellych ( 1970) Aminoacid composi1ion of human hair. Text Res J 40:89 1-896 
2) Strehler BL ( 1977) Time, cells and aging 2nd edn. Academic Press, New York 
3) Ebling FJ, Rook ( 1972) Ciclic activity of the follicle. In: Textbook of dermatology 11 , Blackwell, Oxford, p. 
1567- 1573. 

lllustrations: figures should be numbered consecu1ively using Arabic numerals Tables should be numbered 
consecutively, using Roman numerals. Ali photographs should be black and white, glossy and unmounted. The 
number and size of illustration should be restricted to che minimum needed co clarify the 1ext. Authors requi­
ring extra space for illustracions will be charge accordingly. This is also the case for color illustrations. Ali 
figures, photographs, graphs, or diagrams should be submitted on separate sheets. 

Animai Experiments: descriptions of animai experiments should include full details of the types of animai 
used (inbred, etc.) and the conditions under which they were kept (standard diet, etc.) 

Trade Names: ali common cosmetic ingredients should be referred to by their generic names, as indicated in 
the latest edition of CTFA Cosmetic Ingredient Dictionary, and the European Pharmacopeia. Ifa materials is 
noi li sted, then the trademarked name can be used , with the chemical composition given in footnotes. 



INFORMAZIONI PER L'ABBONAMENTO 

L'abbonamento annuale comprende quattro numeri. È possibile ottenere abbonamenti a prezzo ridotto 
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Synopsis 

Ceramides are the most prominent lipids found in the stratum corneum and play a fondamenta! role in 
mantaining in healthy condition the skin ba1Tier. Their decreasing levels, securely impairing this barrier, 
are accompanied by skin dryness , scaling, roughness that lead to pathological conditions. 
For these reasons ceramides are considered important raw material s of pharmaceutical and cosmetic 
use. The aim of this study was to evaluate the toxicological and de1matological safety of phytosphingosine 
and ceramide-identical 1, 2, 3A, 3B and 6 produced by fem1entation methodology. 
Raw materiai ' toxicological safety was performed using Umes test, acute ora! and derma! toxicity (rat), 
eye skin irritancy and skin sensitization (rabbit) and human skin membrane irritancy. 
Safety and efficacy of the cosmetic preparation, containing ceramide 6 and phytosphingosine with Vi tam in 
C or Betacarotene, was controlled in a double blind randomized study on 30 volunteers (female subjects, 
37 to 53 years old) and evaluated during a three months period using both clinica! scores and the 3C 
System instrumental method. According to EEC Criteria (DIR 93/21, 27/4/93) the controlled ceramides 
bave no obligatory labelling requirements for ora! and derma! toxicity, eye irritation as well as for skin 
sensitization. Tue cosmetic preparations studied did not lead to any unwanted skin reactions and a progressive 
and significant ( p<0.005) increase of skin hydration ( +87%), skin suppleness and firmness (from 23 
to 42%) and fine wrinkle improvement (from 18 to 29%), with a TEWL decrease of 40% has been observed 
during the treatment period. 

Riassunto 

Le cerammidi rappresentano la parte predominante dei lipidi presenti a livello dello Strato Corneo. Una 
riduzione del loro livello sicuramente influenza l' integrità della barriera cutanea che può apparire secca, 
fessurata ed irritata, fi no a raggiungere condizioni patologiche. Per queste ragioni le cerammidi sono 
considerate importanti materie prime d'uso sia farmaceutico che cosmetico. 
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Lo scopo di questo studio è stato di valutare la sicurezza tossicologica e farmacologica della fitosfingosina 
e delle cerammidi-identiche 1, 2, 3A, 3B e 6, prodotte per fermentazione batterica. 
La sicurezza tossicologica di queste materie prime è stata valutata in-vitro mediante l' UMES Test, ed 
in-vivo, valutando la tossicità orale acuta, la tossicità dermica, quella oculare su animali, ed eseguendo 
le prove di irritabilità e di sensibilizzazione allergica sull'uomo. 
La sicurezza e l'efficacia di un prodotto cosmetico finito, contenente cerammide-6 e fitosfingosina associate 
con Vitamina Co Betacarotene, è stata controllata a doppio ceco, su 30 volontarie donne di età compresa 
tra 37 e 53 anni, durante un periodo di 3 mesi, utilizzando sia la metodica del punteggio che il 3C System. 
In accordo con i criteri europei (DR 93/21 , 27/4/93) le cerammidi utilizzate non richiedono un'etichettatura 
particolare. Le creme cosmetiche studiate si sono rivelate sicure nell 'uso ed hanno mostrato di incrementare 
rispettivamente del 87% (p<0.005) l' idratazione cutanea, dal 23 al 42% l'elasticità e di ridurre dal 18 
al 29% le rughe sottili , riducento la TEWL del 40% circa. 
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INTROOUCTION 

Ceramides, a special class of sphingolipids, are the 
most prominent lipids found in the stratum corneum 
and play a fundarnental role in maintaining in healthy 
condition the sk.in barrier. Epidermal sphingolipids 
represent 7,3% of total lipid in the basai layers, increa­
sing to about 15% in the stratum granulosum, 30% 
in lower stratum comeum, and reaching 40% in the 
other stratum corneum. ( 1,2). 
Their decreasing levels, moreover, impair the sk.in 
barrier function involving skin dryness, scaling, rou­
ghness and various skin disorders (3-6). 
Decreased levels of ceramides have been also cor­
re lated with increasing age and seasonal variation 
(7-9). For these reasons ceramides are considered 
important raw materiai of pharrnaceutical and cosme­
tic use. 

AIMS 

Tue aim of this study was to evaluate the toxicological 
safety and the dermatologica! efficacy of different 
k.ind of ceramides ( I, 3, 3A, 38, 6) and phytosphin­
gosine obtained biotechnologically by fermentation 
methodologies and, thercfore, having the sarne mole­
cular configuration as human ceramides. 

MATERIAL ANO METHOOS 

Materia/s 

Phytoceramide l , Ceramide 3, 3A and 38 , 6 and 
Phytosphingosine were of pharmaceutical grade 
(Cosmoferm Gist-Brocades group NL). 

TOXICITY STUOIES ANO 
SAFETY EVALUATION 

Ali the studies were perfomed according to inter­
national accepted guide lines (OECD/EU) andare 
in compliance with the principles of Good Laboratory 
Practice (FDA/OECD). ( 10-J 2) 
The following safety s tudies were carried out: 
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Ames Test 

Tue compounds were tested in the Salmonella typhi­
muri um reverse mutation assay with two or four 
histidine-requiring strains of Salmonella typhimuriu 
strains. Phytoceramide l , was also tested in Esche­
richia coli reverse mutation assay with tryptophan­
requiring strain of Escherichia coli WP2uvrA. 
Two indipendent experiments were performed. 
Negative and positive controls were run simulta­
neously with tests. 

Acute ora/ toxicity 

Tue compounds were administrated by oral gavage 
to three (or five) Wistar rats of each sex at 2000 
mg/kg body weight (or 5000 mg/kg body weight, 
Ceramide 3). 
Animals were subjected to daily observations and 
weekJy determination of body weight. Macroscopic 
examination was perforrned after terminal sacrifice 
(day 8 or 15). 
The result of this test is expressed in a LD50 value 
(lethal dose for 50% of test animals). 
The obtained results are reported in Table I. 

Primary skin irritation 

Three rabbits were exposed to 0.5 grams of Ceramide, 
applied to the intact sk.in of the shaved area on one 
flank for 4 hours using a semi-occlusive dressing. 
Observations were made l, 24, 48 and 72 hours after 
exposure. 
The obtained results are reported in table 1. 

Eye irritation 

Single samples of the test substances were instilled 
into the eye of each of the three rabbits. Observation 
were made I, 24, 48 and 72 hours after instillation. 
The obtained results are reported in table I. 

Skin sensitisation 

The potential of the compounds to cause delayed 
contact hypersensitivity in guinea-pigs was assessed 
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Table I 

TOXICITY TESTS RESULTS 

Mutagenicity I Acute oral 
Ames Test toxicity 

Non rn11ta1:tni !;; NQ mQrlalilv 

Phito SALMONELLA \Vist;1r Rat > 2000 
TYPHIMURIUM mg/kg 

Ceramide ESCHERICHIA COLI NO OBLIGATORY 
In presence and abscnce LAIJELLING 
ofS9 mix REQUIREMENT 

~!!Il w11ta2toi~ rs2 auulalilv 
SALMONELLA Fcmale Rais> 5000 

Ceramide-3 TYPHIMURIUM mg/kg 
NO OIJLIGATORY 

In presence and abscncc LAllELLING 

of S9 mix REQUIREMENT 

NQn m111a1:~ai~ e:i2 ui!Jclalilx 
SALMONELLA Rais > 2000 mg/kg 

Ceramide-3A TYPHIMURIUM 
NO OBLIGAT ORY 

In presence ;lnd olbscncc LAIJELLING 
orS9 mix REQUIREMENT 

-
!Son 11m1ag~ait ~'Q m2c1ali1x 

SALMONELLA Rais> 2000 mg/kg 

Ceramide-3B TYPHIMURIUM 

NO OllLIGATORY 
In presence .:md absence LAllELLING 
of S9 mix REQUIREMENT 

!Soa mniai:~ni~ C:i2 m2clalilx 
SAL MONELLA Rais> 2000 mg/kg 

Ceramide-6 TYPHIMURIUM 
NO OllLIGATORY 

In presence and absence LAIJELLING 
of S9 mix REQUIREMENT 

lSila muta"°~mi~ iS!l arnrtaliil'. 
SAl,MONELLA Rais> 2000 mg/kg 

Phyto TYPHIMURIUM 

Sphingosine In presence and absence 
ofS9 mix 

Tablel. 

by the Magnusson-Kligman Maximization Test Test 
substance concentrations selected for the main study 
were based on the results of a preliminary study. 
The obtained results are reported in table L 

HUMAN PATCH/TEST 

Tue potential of the test compounds to cause initation 
on the healthy human skin was assessed by the 
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Primary skin Eye Skin 
irritation irritation sensitisation 

Non irritatini: Li~hl irrilalion No ~~nsit i ~aliQn 
Ral > 2000 mg/kg Rabbits 28 mg Guinca-pig 

eone. 50% mg 
NO OBLIGATORY NO OIJLIGAT ORY NO OBLIGATORY 
LAIJELLING LABELLING LAllELLING 
REQUIREMENT REQUIR EMENT REQUIREMENT 

rs2a icrilaliae Lielll irrilali2a IS!l s~asilisath.m 
Rabbils > 5000 mg/kg Rabbits 27 mg Guinea-pig 

eone. 5/25 % mg 
NO OBLIGATORY NO O BLIGATORY NO OBLIGATORY 
LAllELLING LA HELLING LAllELLING 
REQUIREMENT REQUIREMENT REQUIREM ENT 

Midi)'. icciiali!m Li1:hl i[CilaliQn 
Albino Rabbils > 5000 Rabbits -17 mg 
mg/kg 
NO OIJLIGATORY NO OIJLIGATORY 
LAIJELIANG LABELLING 
REQUIREMENT REQUIREMENT 

-
Non irritatin~ l~i2b1 ircilali!:m 

Albino Rabbils > 5000 Rabbits 47 mg 
mg/kg 
NO OllLIGATORY NO OllLIGATORY 
LAllELLING LAIJELLING 
REQUIREMENT REQUIREME NT 

!SQa iccilatiac Li1:bl j[[ila1iilll 
A lbino Rabbits > 5000 Rabbits 5 I mg 
mg/kg 
NO OIJLIGATORY NO Ol!LIGATORY 
LAIJELLING LAllELLING 
REQUIREMENT REQUIREMENT 

C:i2n irrilalin~ s~v~r~ly jrritaliQn 
A lbino Ra bbils > 5000 Rabbits 41 mg 
mg/kg CARE SHOULD llE 
NO OIJLIGATORY TAKENWHEN 
LAllELLING HANDLING 
REQUIREMENT FOR POWDER 
PREPARATION CON-
TAINING 5 % (v/v) 

Human patch test A tota] of 44 subjects (males and 
females) were subjected to the test substances in 
5% vaseline solution. O. I g of the test sample was 
placed in a finn chamber and 24-hour occlusive appli­
cation on the flexor side of the subject's upper arrn 
was concluded. After 24 hours, the test sample was 
removed and the skin condition was examined, both 
1 hour and 24 hours after removaL 
Skin reactions as e1ythema and oedema were scored. 



COSMETIC PREPARATION 

A cosmetic fomrnlation was formulateci using lipo­
somes composed of an high proportion of lipophilic 
phospholipids, 
The liposomal fraction of the emulsion tested con­
tained: ceramide-6 and Phytosphingosine, cholesterol, 
linoleic acid and ascorbic acid (active l) ' - cream 
A) or the same components plus betacarotene instead 
of vitamin C (active 2)2 - cream B). 

STUDY DESIGN 

Thirty healthy volunteers (female subjects, age range 
37 to 53) partecipateci in the study. Each women 
had at least a moderate degree of photodamage as 
defined by an overalI score of 5 with separate scores 
for each side of the face on a visual analogue scale 
O (none) to 10 (severe). 
The number of wrinkli11g improveme11t were also 
counted. No topica! retinoid use or other topica! medi­
catio11s or cosmetic products were a llowed for 1 
month prior to study initiation. 
Tue subjects were observed week.ly for three months 
(september-11ovember 1988) always by the same 
investigator. Each volunteer was supplied with two 
tube A (active 1) or B (active 2) together with a clean­
sing cream. 
All were instructed to apply the test creams on their 
face twice a day (morning and evening) for three 
months and they were not alJowed to ttse any other 
skin care product during the study period. Each 
subject was used as her own contro!; the test cream 
(A and B) being applied, always on a randomized 
basis, on the same righi: or left area of the face. 

CLINICAL EVALUATION 

Clinica] evaluation were performed 011 the day 1 
(baseline), and 2,4,6,8, 10 and 12 weeks( end of t:reat­
ment). Contro! of photoaging was controlled eva­
luating, by a visual analogue scale, the degree of 
fine wrink.les in the crow's feet area Oateral-periorbital 
area) and overall photoaging in the whole face right 
or left of the subjects. Finally the means for each 

1. Marketed under the name ldroskin C "' I Kera C "' 
2. Marketed under the name Kera A"' 
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criterion was calculated. 
The obtained results are reported on figure 4. 

BIOPHYSICAL MEASUREMENTS 

Skin surface lipids 

The skin surface lipids were controlled by means 
of the computerized 3C System ( 13) (Dermotech, 
Roma, Italy). On the J st day (baseline) and at 
2,4,6,8,10 and 12 week. Determination is based on 
photomet:ric measurement of light trasmission through 
a surface imprint obtained applying to the designed 
skin area a frosted plastic foil. 
It a llows adherence of skin lipids in a 1 cm2 area. 
Tue obtained readings (4 means values) automaticalJy 
converted into µ gJ cm2 are reported in figure l . 

Skin hydrafion 

Skin hydration of the horny layer was assessed by 
measuring e lectrical capacitance of the skin surface 
by the 3C System (1 3). 
When the probe is appl ied to the skin (recording 
time 0.5 s.), the capacitance is displayed digitally 
in arbitrary 3C units. Tue results, expressed as means 
values of the measureme11ts performed 011 4 different 
right or left sites (cheek, forehead, chin and nose), 
are reported in figure 2. 

Trans Epidermal Water Loss (TEWL) 

Water evaporating from the skin (TEWL) was mea­
sured quantitatively by the 3C System methodology 
( 13), after a 30-minute accl imatization peri od in a 
room at 22± 2°C and 50% humidity. Measurements 
were performed on the l st day (baseline value) and 
after 2,4,6,8, I O a11d 12 week (end of treatment). 
T he TEWL probe consists of a cylindrical open 
chamber measuring system diameter 14mm. height 
lOmm. and skin area 0.95 cm2. 
Two sensor units, containing thin capacitative film 
tra11sducer are placed at 3 and 7 mm. distance from 
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SURF ACE LIPIDS OF PHOTOAGED SKJN TREATED BY A TOPICAL CERAMIDE-6/VITAMIN C 
OR CERAMIDE-6/BETACAROTENE 

(3 month treatment, 2 times a day) 
n=30 - t=22°C - RH=50% 
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• CERAMIDE-6/VITAMIN C D CERAMIDE-6/BETACAROTENE 
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Fig. 1. Al/ p volues ore highly significont (p<O.CXJ5) os bose/ine volues. VJTAMIN C/CERAMIDE-6 versus CERAMIDE-6/ BETA­
CAROTENE not-significont. 
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HYDRATION OF PHOTOAGED SKIN TREATED BY A TOPICAL CERAMIDE-6/VITAMIN C 
OR CERAMIDE-6/BETACAROTENE 

(3 month treatment, 2 times a day) 
n=30 - t=22°C - RH=50% 

2 4 6 IO 12 

• CERAMIDE-6/VIT AMIN C D CERAMIDE-6/BETACAROTENE 
WEEKS 

Fig. 2. Al/ p values are high/y significant (p<0.005) as baseline values. VITAMIN C/CERAMIDE-6 versus CERAMIDE-6/ BETA· 
CAROTENE not-significont. 

the skin surface. TEWL is calculated automatically 
in g/m2 h. 
The obtained results are reported in figure 3. 

6 

Skin firmness 

Skin firmness was evaluated measuring the skin ela­
sticity by the use of a torsional equipment ( 14).(Der-
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TEWL OF PHOTOAGED SKIN TREATED BY A TOPICAL CERAMIDE-6/VITAMIN C 
OR CERAMIDE-6/BETACAROTENE 

(3 month treatment, 2 times a day) 
n=30 • 1=22°C • RH=50% 

2 4 6 8 10 12 

• C ERAMIOE-6/VITAMIN C 0 CERAMIOE-6/BET ACAROTENE 
WEEKS 

Fig. 3. Ali p values are highly significant (p<0.005) as b aseline values. VITAMIN C/ CERAMIDE-6 versus CERAMIDE·6/ BETA· 
CAROTENE not-significant. 

SKIN FIRMNESS AND WRINKLING LINES OF PHOTOAGED SKIN TREATED 
BY A TOPICAL CERAMIDE-6/VITAMIN C OR CERAMIDE-6/BETACAROTENE 

(3 month trcatment, 2 limes a day) 
n=30 • 1=22°C • RH=50% 

• C ERAMIOE/VITAMIN C 0 CERAMIDE/BETACA ROTENE 
WEEKS 

Fig. 4. Ali p vatues are highly significant (p<0.005) as baseline values and as to groups. VITAMIN C/ CERAMIDE-6 versus 
CERAMIDE·6/ BETACAROTENE is a/so significant (p<0.005). 

mal Torque Meter, Diastrum, Ltd, Andover U.K.) 
Torsional equipment acts through a disk glued to 
the skin, which is rotated by a motor powered by 
a controlled voltage, thereby loading the peripheral 

ski.n with a torque, the value of which can be eva­
luated. 
The relative obtained signals are digitalized and a 
micro processor both computes the main parameters 
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and controls automatically the measurement phases. 
The obtained results are reported in figure 4. 

RESULTS ANO COMMENTS 

None of the compounds tested was mutagenic in 
the Ames test. 
Furthermore, the oral LD50 value of ali ceramides 
tested and phytosphingosine was considered to exceed 
2000 mg/kg body weight and the compounds were 
found not to be skin sensitisers or skin irritants. 
The studied ceramides, in unformulated form, are 
found to be minimally or mildly irritating to the eye. 
However, according to the EEC criteria for c las­
sification and labelling requirements for dangerous 
substances and preparations (Guidelines in Com­
mission Directive 93/21/EEC), they do not have to 
be classified and have no obligatory labelling requi­
rements for eye irritation. 
Phytosphingosine (the pure, unf01mulated product), 
in the contrary, was considered to be a severely irri­
tating to the rabbit eye. 
Based on European legislation, however, preparations 
containing less that 5% (volume/volume) of Phy­
tosphingosine need not to be classified and has no 
obligatory labelling requirement for eye irritancy 
(possible hazardous properties of other ingredients 
in the fmal preparation are not taken into account). 
See table 1. 
According to the obtained resu lts it appears also 
that ceramide-6 seems to be able to emiliorate the 
TEWL of photoaged people (fig. 3), when used in 
a right formulation in combine with l-ascorbic acid 
and or with betacarotene. 
Moreover after the treatment with the emulsion A 
(Vitamin C-Cream) and B (Betacarotene-Cream), 
it has been obtained a significant (p<0.005) increase 
of about 30% of skin hydration stili in the 
second week of treatrnent (fig.2). This observed an1e­
lioration increases of about 40% at the week 12. 
Same results have been obtained with the surface 
skin lipids which increase from 15 to about 60% 
(p<0.005) at week l 2 (fig. l ). 
No differences have been noted between cerarnide-
6/vitamin e and ceramide-6/betacarotene treatrnent 
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in TEWL, skin hydration or surface lipids. 
However, both the clinica! evaluation of the number 
of the present face wrinkles, and the elasticity mea­
surements, set in evidence how the addition of vitamin 
e notably increases these parameters unl ike what 
happens with the betacarotene (fig.4). 
Probably because the ascorbic acid, penetrating 
quickly through the skin like recently shown (15), 
immediatly protects the cutaneous cells from the 
environmental pollutants and from the UV stren­
ghtening its abili ties in recovering. 
Moreover, according to recent studies, it seems that 
vitamine plays a key role in the formation of se 
barrier lipids ( 16) Tue tolerability of both fonnulations 
was excellent, and no undesireble side effects were 
observed. 
Therefore, the use of ceramides in the future for­
mulations will be surely increased when the ro le 
of the skin lipids will be better understood together 
with the role of antioxidant vitamins. 
Clarified these roles, it will be certainly easier to 
fo1mulate proper vehicles able to rebalance an altered 
cutaneous ban-ier, and/or to allow an easier and selec­
ti ve cutaneous absorption of the active principles 
of cosmetic use. 
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Synopsis 

The present placebo controlied double blind study was carried out in 59 non smoking females with aging 
symptoms of the skin. Skingain®, a new preparati on, containing marine proteins, vitamins and minerals, 
was given twice daily to 29 persons, and an identica) placebo capsule was given twice daily to 30 persons 
in a randomised way. Tue study had a duration of four months. Tue two treatrnent groups were comparable 
at the outstart of the study with respect to the main parameters such as age and grade of aging symptoms 
of the skin. 
Objective measurements, skin thickness and elasticity, as well as subjective observations in form of clinica! 
parameters were used for evaluation of the effect of the treatments. In addition the participants made 
their own self evaluation of the effect. Photos were taken of ali participants initially and after 2 and 4 
months treatment. 
The results show a significant improvement in skin quality both with regard to objective parameters 
as well as in subjective parameters after treatment with Skingain®. No significant treatment effects were 
detected after treatment with placebo. The partici pants self evaluation showed also a highly statistica! 
difference in favour of the active treatment. The majority of the partici pants taking Skingain® would 
like to continue with the treatment after the study was concluded. 
The tolerability of the treatments were excellent. Two patients in the active treatment group stopped 
the treatment due to rash like symptoms during the first two months of the study. 

Riassunto 
Il presente studio a doppio ceco e controllato con placebo è stato condotto su 59 donne non fumatrici 
che presentavano sintomi di invecchiamento della pelle. È stata somministrata una nuova preparazione 
denominata Skingain® e contenente proteine marine, vitamine e minerali. Skingain® è stato somministrato 
due volte al giorno a 29 persone, e contemporaneamente un ' identica capsula placebo è stata data due 
volte al giorno a 30 persone in modo randomizzato. Lo studio ha avuto una durata di quattro mesi. All'inizio 
dello studio i due gruppi erano paragonabili per quanto riguarda i parametri principali quali età e livello 
del sintomi di invecchiamento della pelle. 
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Misurazioni obiettive dello spessore e elasticità della pelle e osservazioni soggettive sotto forma di parametri 
clinici sono state usate per valutare gli effetti del trattamento. Inoltre i partecipanti facevano delle autovalutazione 
degli effetti. Sono state scattate delle foto di tutti i partecipanti ali 'inizio e dopo 2 e 4 mesi di trattamento. 
I risultati hanno mostrato un miglioramento significativo nella qualità della pelle sia con riferimento 
al paramentri oggettivi che a quelli soggettivi dopo il trattamento con Skingain®. Nessun effetto significativo 
è stato invece riscontrato dopo il trattamento con placebo. Anche l'autovalutazione dei partecipanti ha 
indicato una differenza altamente significativa a favore del trattamento attivo. La maggioranza dei partecipanti 
che ha assunto Skingain® vorrebbe continuare il trattamento anche dopo la fine dello studio. 
La tollerabilità del trattamento si è dimostrata eccellente. Due pazienti nel gruppo di trattamento attivo 
hanno dovuto interrompre il trattamento a causa di prurito durante i primi due mesi dello studio. 

12 



INTRODUCTION 

Severa! treatment opportunities are available for 
the antiaging treatment of the skin. Prescription drugs, 
cosmoceutic and cosmetic agents as well as food 
supplements are claimed to have antiaging effects 
on the skin. However, for most of these agents, at 
Jeast for the last two groups, acceptable scientific 
efficacy and safety documentation is lacking. Laun­
ching highly priced preparations without effect are 
unethical to the consumers, and have therefore also 
been heavily criticised and even stopped by consumer 
authorities in some countries. One exception, howe­
ver, is retinoic acid, which has been convincingly 
documented to have effect on aging skin symptoms 
in a number of well performed clinica! studies (1-
4). Retinoic acid is in most countries a prescription 
drug and thus not possible to advertise directly to 
the consumers or sell without a prescription from 
a physician. 
Tue investigational preparation is a food supplement 
mainly based on marine proteins from a deep water 
fish living along the Norwegian coastline'. In addition 
the product is containing minerals and vitamins. In 
open studies the preparation has been shown to have 
a favourable effect on the aging skin. No controlled 
studies have so far been carried out. Tue tolerability 
of the preparation has been reported to be excellent, 
while it is well known that treatrnent with retinoic 
acid can give side-effect in some patients (4-10%) 
in form of soreness and redness of the skin (2). We 
decided, based on the above mentioned to carry out 
a controlled study to investigate the efficacy and 
tolerability of the preparati on in females with aging 
symptoms of the skin. 

MATERIAL ANO METHODS 

Tue study was carried out as a randomised placebo 
controlled double blind study in 63 non smoking 
females aged 35-70 years. Thirty four of the par­
ticipants received the active preparation, while 29 
were randomised to placebo. Blinding of the treat­
ments was achieved by using identica! appearing 
active and placebo capsules. The tota! treatment 

1. Marketed under the name Skingain• 

Erlmg Thom 

period was 4 months and the participants carne to 
follow-up controls after 2 and 4 months. 
The participants were asked to take two capsules 
per day ( one in the moming and one in the evening) 
together with food and to swallow them with water. 
Each capsule contains 250 mg of the marine protein. 
AU patients received verbal and written information 
about the aim of the study before they gave their 
informed consent to participate. 
The aging symptoms of the skin were evaluated 
clinically by use of a five point scale. O= Absent, 
l = Very modest, 2 = Modest, 3 = Moderate, 4 = 
Pronounced. 
Tue following symptoms were scored: fine wrinkles, 
coarse wrinkles, tactile roughness and teleangiectasia. 
On the two follow-up visits, after 2 and 4 months, 
the effect of the treatment was evaluated by using 
VAS (Visual Analogue Scales) of IO cm with defined 
endpoints "no change" and "pronounced change" 
for the four symptoms listed above. An overall rating 
of the extrinsic aging was al so performed using a 
3 point scale; O = Modest, I = Moderate, and 2 = 
Pronounced. In additi on, a global evaluation of the 
effect of the treatment was mack al so by using VAS 
with the same defined endpoints. 
In addition, the patient themselves performed self 
evaluation by using VAS with defined endpoints 
"no change" and "very pronounced change" when 
retuming to the follow-up visits. 
Objective measurements of the skin thickness and 
skin elasticity were performed initially and at each 
of the follow-up visits using two measuring sites, 
right, and left sides of the face (lateral angel of the 
eyes). Each measurement was done in duplicate and 
the mean value was registered. In the following the 
mean values of the measurements on the right and 
left of the face are listed. Measurements were carried 
out with Dermascan A and Dermaflex (Cortex; 
Àrhus, Denmark). 
In order to avoid interobserver variability aU objec­
tive skin measurements were carried out by the 
same person. 
Close-up pictures of the face of the participants were 
taken initially and at each of the follow-up visits 
under standardised conditions. 

13 
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Statistica/ methods 

Mean was used for estimation of continuous and 
near - continuous variables and Student procedure 
was used for construction of confidence interval 
of mean. 1ne one-sample t-test was used for analysing 
change over time within groups. Analysis of cova­
riance and two-sample tests were used to compare 
between groups with regard to continuous variables. 
Categorica! variables were reported using contingency 
tables. Fisher's exact test was applied when testing 
2 x 2 tables. A Network Algorithm for Performing 
F isher's Exact Test in r x c contingency tables was 
used when testing tables greater than 2 x 2. 
A significance level of 5% was used in tests, and 
two-tailed tests were applied. 

RESULTS 

Subject population 

A tota! of 59 subjects concluded the study according 
to the protocol, 29 in the active and 30 in the placebo 
group. Five persons, three on active preparation and 
two on placebo withdrew or dropped out of study 
at the first follow up visit. Two persons in the active 
group got skin rash, while one could not tolerated 
the taste of the capsules and stopped the treatment. 
The 2 persons on placebo did not show up at the 
control visit. These persons are not included in the 
statistica) evaluation. 
In table l the demographic as well as the global rating 

ofthe aging symptoms initially in the two treatment 
groups are shown. 
As can be seen from the table the two treatrnent grou­
ps are comparable initially with respect to age and 
the severity of the aging symptoms. No statistica) 
differences either in age or distribution of aging symp­
toms are detected between the groups. 
Tue results of the global clinica! evaluation are shown 
in table 2. Following a four months treatrnent period 
no significant differences in the global evaluation 
could be detected in the persons receiving placebo, 
while a significant effect could be seen in the group 
receiving the active preparation. It worthwhi le to 
stress that this effect was more pronounced after 
four months than after two months as can bee seen 
from the table. 

Objective skin measurements 

In table 3 the measurements of the skin thickness 
and elasticity are presented respectively. When com­
paring the two treatrnent groups with regard to change 
in skin thickness, a significant increase between the 
initial value and the value seen after 4 months was 
found in the group treated with the active preparation, 
burnot in the group treated with placebo. The dif­
ference in the increase in skin thickness between 
the groups is significant. The increase in skin elasticity 
in the active group was significant when comparing 
the initial value and the value after four months treat­
ment. The change in skin elasticity in the same period 
was not significant in the placebo group. The dif-

Table I 

Group Age (yrs) The grade of the aging symptoms (No of patients) 

Modest Moderate Pronounced 

Active 49,6 (9,2) 10 15 4 

Placebo 47,0 (9,5) Il 14 5 

Table I. Demographic data tor the participants in the two treatment groups (SD in parentheses). 
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Table II 

Group After 2 months (cm) After 4 months (cm) 

A e ti ve 5,0 (1,9) 7,8 (3,2) 

Placebo 0,6 (0,7) 0,9 (0,8) 

Table Il. Globo/ assessment of the skin aging symptoms as function of the treatment duration using VAS (SO in pa­
rentheses). 

Table III 

Active Placebo 

Skin thickness Elasticity Skin thickness Elasticity 
(mm) % (mm) % 

Initially 0,85 (0,12) 47 (8,1) 0,90 (0,15) 48 (7,6) 

8 Weeks 0,97 (0,15) 50 (8,5) 0,89 (0,13) 47 (8,2) 

16 Weeks 1,20 (0,17) 62 (8,4) 0,87 (0,12) 44 (8,5) 

Table lii. Mean skin thlckness and elasticity lndex of 59 tema/es treated wlth oct/ve capsules or placebo fora period of 
4 months (SO in parentheses). 

ference in the increase in skin elasticity was signi.ficant 
between the two groups. 

Participant's assessment of effect 

The self-evaluation of the effect of the treatment 
by the participants revealed a significant difference 
in favour of the active group after a treatment period 
of four months, as shown in table 4. Of the 29 persons 
in the active group, 20 persons felt that they saw 
an improvement in their skin quality on self inspec­
tion, while one of the 30 placebo treated persons 
felt that she had a small effect. 
The 20 persons in the active group that had a positive 
effect of the treatment would like to continue the 
treatment while none of the placebo treated persons 
would like to continue. 

Tolerability 

The overall tolerability was good. Two partici­
pants in active group stopped the treatment due 
to rash and one because she did not like the ta­
ste and smell of the capsules. None of the per­
sons on placebo reported any side-effects. 
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Table IV 

Group After 2 months (cm) After 4 months (cm) 

Active 4,5 (1,7) 7,4 (2,7) 

Placebo 0,2 (0,7) 0,3 (0,8) 

p-value < 0,001 < 0,0001 

Table IV. The results ot the porticiponts selt evoluotion ot the ettect ot the octive treotment ond p lacebo os func tion 
ot treotment durotion on VAS (SD in porentheses). 

DISCUSSION 

The results from this study indicate that the active 
capsules have a significant positive effect on the 
skin quality in middle-aged females with skin aging 
symptoms as compared to a placebo treated group. 
The effect of the treatment seems to develop over 
time being less pronounced after two months than 
after four months. By comparing the objective mea­
surements of skin thickness and skin elasticity with 
the clinica! observations and the participants own 
evaluations show that the efficacy of the treatment 
as revealed by the changes in these parameters is 
highly correlated. No pronounced effect of the active 
treatment can be expected before the treatment has 
been applied for two months or more, even if it was 
significant also after a treatrnent period of two months 
Even after 4 months a number of the participants 
in the active group (approx. 30%) could not detect 
any change in skin quality by self evaluation. Howe­
ver, by looking at this subgroup we found a smaller, 
but stili a significant positive change in the skin thick­
ness and elasticity, as compared to the group reporting 
a positive self evaluation. By comparing the age 
and the grade of aging symptorns we could not detect 
any significant differences between this group of 
none responders and the 20 persons responding to 
the treatment. We have no reasons to believe, after 
asking them about compliance to the intake of the 
preparation, that the none responders had not taken 
the preparation as recommended. lt might be that 
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they have to use the preparation fora Jonger time 
than the responders to obtain a similar effect. 
Although the mode of action of Skingain® is unclear, 
the results of the present study indicate that the pre­
parati on seems to have a favourable effect on dege­
nerated elastic and collagen tissue of the dermis. 
Skingain® can therefore, based on its efficacy and 
excellent tolerability, be an attractive alternative in 
the treatment of aging symptoms of the skin. 
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Synopsis 

In this paper the bibliography of dennopharmaceutical preparations with olive oil is reviewed. In recent 
years it is evident that it is mainly the unsaponifiable fraction that is used and that the ozonation of this 
oil has increased considerably, together with that of sunflower oil. 

Riassunto 

Nel seguente articolo viene fatta una revisione bibliografica di preparati dermofarmaceutici con olio 
di oliva. Negli ultimi anni si sono scoperte le proprietà della frazione non saponificabile dell'olio di ol iva 
e i suoi usi. È stata aumentata inoltre la ozonificazione di questo olio con quella dell'olio di girasole. 
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INTROOUCTION 

Within the real.m of cosmetic preparations, unguents 
comprise an important domain given their marked 
protective and emollient nature for the skin. An idea! 
unguent is compatible with the skin, stable, permanent 
soft, inert, and non-irritating. Oleaginous unguents 
contain fixed oil of vegetable origin in their com­
position. 
Tue cosmetic use of vegetable oils can be complicated 
and in many cases there is a possibility of their acting 
as "attractives" that supposedly have swprising func­
tions in cutaneous corrections (1). 
The cosmetic interest of these vegetable oils resides 
primarly in obtaining the unsaponifiable fraction, 
since in topica! applications this fraction activates 
the cutaneous metabolism in the zone of application, 
producing an emollient, hydrating, dermoprotective, 
and photoprotective effect (2). 
Table l gives the unsaponifiable content for various 
oils employed in cosmetics. In generai, those most 
used are the least expensive ones and those with 
a high unsaponifiable propotion of the fat being 
extracted. 
Olive Oil, apart from the interest in it due to its afo­
rementioned high unsaponifiable fraction, can be 

Table I 

UNSAPONIFIABLE CONTENT 

Karité Lard 3,5 - 12 

Avocado Oil 3,0 - 10 

Soya Oil 0,5 - 1,5 

Sesame Oil 1,0 - 1,5 

Corn Oil 1,5 - 3,0 

Rice Oil 1,0- 3,0 

Olive Oil 0,6 - 1,2 

Peanut Oil 0,2- 0,9 

CastorOil 0,3 - 0,8 

CoconutOil 0,1 - 0,3 
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found in many dermatologica! preparation, as well 
as in the form of ozonated olive oil , obtained by 
combining it with ozone. 

OLIVE OIL: 
PHARMACEUTICAL 
ANO COSMETIC APPLICATIONS 

Olive oil considered officina! in most pharmacopoeias 
(3) is a slightly yellow liquid with a characteristic 
odour that easily goes rancid. It comprises distinct 
acids, such as oleic (65-80%), palmitic (7-20%), 
Iinoleic (4%), estearic (2-4%), miristic (1 %) and 
occasionally lauric and arachidonic acids (4 , 5). 
Olive oil is employed in the fabrication of many 
pharmaceutical preparations (6, 7) and cosmetics 
(8 , 12) due to its unsurpassable quality in soap, 
creams, skin oi ls, liniments, and sunscreens pre­
parations ( 13). It is al so used in the preparati on of 
Salicylic Oil and Camphorated Oil (14). 

OZONE ANO OLIVE OIL 

Ozone is a contaminating agent that can generate 
unsafe oxidizing compounds. It has been known 
as a powerful oxidant since its discovery by Christian 
Friedrich in 1840, capable of producing adverse 
effects in humans when inhaled in appreciable 
amounts. In small doses it has been shown to reduce 
the ventilatory function, increasing the permeability 
and reaction of the respiratory tree. It has also been 
observed to increase the endogenous mediators in 
inflamed cells. 
It has been demonstrated that the damage caused 
by ozone when inhaled is directly related to the ara­
chidonic acid of the cellular membranes in the lung, 
producing an increase in the leukotriene levels. Other 
researchers correlate exposure to ozone with a rise 
in the infiltration of neutrophils, inflammatory media­
tors, and cytokines. 
Ozone passed through olive oil is converted into 
ozonid, the polymer of a long chain. Ozonated olive 
oil is thus obtained, with a final sernisolid consistency, 
like vaseline, but preserving the odour of ozone. 



Tue process consists of sending a continuous flow 
of gas through the oil and takes several days (15). 
Ozonated olive oil is stable when kept under refri­
geration, maintaining nearly all its potency in spite 
of having no stabilizers or preservatives. It can also 
be obtained as "Oil Sticks'', or small cylinders, for 
implants. Tue amount of oil need is cut off and the 
implant is ready for use (16). 

BIOLOGICAL ACTION ANO 
THERAPEUTIC PROPERTIES 
OF OZONATEO OLIVE OIL 

Ozonated vegetable oils contain a mix.ture of chemical 
compounds with considerable germicida! effect. 
Tue results of topical applications in dermatological 
diseases due to viruses, fungi, bacteria, etc. have 
been studies for years. 
Ozonated Olive Oil has been utilized for skin treat­
ments since the end of the 19th century, being par­
ticularly popular in the 1950s, which saw the appea­
rance of many articles on the subject of its medical 
applications. 
Currently, it is used in the treatment of both contact 
skin inflarnmations (dermatitis) and of atopical ones 
such as seborrhoea, etc. It has also been shown to 
be of use in skin infections caused by Staphylococcus, 
as well as in cellulitis, impetigo, folliculitis, furun­
cules, and carbuncies, infections of the sweat glands 
and of the nail bed, and in numerous funga! infections 
such as "athlete's foot", primarly due to Epider­
mophyton, Candidiasis and Pityrosporum. Its main 
use is undoubtedly for infections produced by herpes 
simplex. 
Also worth noting is its employment in the treatment 
of acne and other skin-related problems such as pso­
riasis or inflammations caused by intoxication of 
a drug. It is also used to prevent secondary posto­
perative infections. Finally, Cuban researchers (Ozone 
Research Center, La Havana) have used it in capsules 
for treating gastroduodenal ulcers, gastritis, etc. (16). 

Mo A Ruiz. J. de D. Navarro. V Gallardo 

OZONE ANO SUNFLOWER OIL 

"OLEOZON", wich is ozonated sunflower oil, deser­
ves special mention. 
Cuban investigators (op. cit. 16) have mainly used 
it, as it is more economical and easily obtainable. 
OLEOZON has a different consistency since olive 
oil has a spirai structure that allows the ozone to 
piace itself in the free spaces in the spirai. 
OLEOZON has been employed to treat alveolitis 
(17), dyschromia (18), gynaecological problems, 
subprosthesic estomatitis (19), giardiasis (20, 21), 
pioderma (22), haemorroids, gingivostomatitis and 
dermatologica! problems (23). 

ACKOWLEOGEMENTS 

We thank Christine Marie Laurin for traslating the 
originai manuscript into English. 

Aufhor Address: 
Dr. M.A. Ruiz 
Dpto Farmacia y Tecnologia Farmacéutica. 
Facultad de Farmacia, Universidad de Granada. 
Campus de Cartuja sin, 18071, Granada, Spain. 
Tel.: + 34.958.243904 
Fax:+ 34.958.248958 
E-mail: adolfina@platon.ugr.es 

21 



Dermatologica/ applications of olive oil 

REFERENCES 

1. Charlet E. (1996) Cosmética para farmacéuticos. Ed. Acribia, Zaragoza, Spain, P 63. 
2. Pons L. y Parra J.L. (1995) Cienca Cosmética. Bases fisiològicas y criterios pràcticos. Ed. Consejo 

Generai de Colegios Oficiales de Farmacéuticos. Madrid, Spain, P 251. 
3. Real Farmacopea Espanòla (1997), la ed. Ministerio de Sanidad y Consumo. Madrid, Spain, P 377. 
4. Ruiz M.A. y Sellés E. (1982) Estabilidad del Aceite de Oliva, Cien & Ind. Farm., 386-389. 
5. USP XXIII NF 18 (1995) Ed. Tue United States Pharmacopoiea, Unite States Pharmacopeial Convention 

!ne., Rockville, P 2274. 
6. Oruezabal M.L. y Garcia M.J. (1977) Formulario Magistral. Colegio Oficial de Farmacéuticos 

de la Regiòn de Murcia, Murcia, Spain, P. 65. 
7. Janistyn H. (1974) Taschenbuch der Modemen Parfiimerio und Kosmetik. Wissenschaffiche Verlag 

gesellachaft. Stuttgart, P 265 
8. Janistyn H. (1978) Handbuch der Kosmeticka und riechstoffe, Satz und Druck, Germany, P 363. 
9. Vandenbussche L. and Braekman P. (1973) Le grand manuel ef formulaire Cosmetologique, 3a 

ed., Menin, P 107. 
10. J. Smid-Korbar, J. Kristl and M. Stare (1990) Effciency and Usability of Silicone Surfactants in 

Emulsion. /nt. J. Cosmet. Sci. 12: 135-139. 
11. Inventario de ingredientes cosméticos (1996). Ministerio de Sanidad y Consumo. Madrid, Spain, 

p 306. 
12. Martin Date (1989) The Extra Pharmacopoeia. Edit. J.E.F Reynolds 29 de . The Pharmaceutical 

Press. london, P 1596. 
13. Ruiz M.A., Sellés E. and Gallardo V. (1986) Influencia del excipiente en aceite y lociones antisolares. 

El monitor de la farmacia y la Terapéutica, 219: 263-265. 
14. Del Arco Ortiz de Zàrate et al. (1992) Formulaciòn Magistral de Medicamentos. Colegio Oficial 

de farmaceuticos de Vizcaya, Spain, P 50. 
15. The Ozone Gateway. http://www.o3zone.com 
16. Sartori H.E. Ozone, The Ethemal Purifer of the Earth and Cleaner of Ali Living Being, 
17. Cruz O., Menéndez S., Martinez M.E., Clavera T. (1997) Application of Ozonized Oil in the 

Treatment Of Alveolitis. 2nd Symposium on Ozone Applications, la Habana, Cuba, Marzo. 
18. Castaneria E.T., Cruz O., Menéndez S. (1997) Dyschrornia Treated With Oleozon. 2nd Symposium 

on Ozone Applications, la Habana, Cuba, Marzo. 
19. Lemus L., Ordaz E., Rodrigues E. (1997) Application of Oleozon in the Treatment of Subprothesis 

Stomatitis. 2nd Symposium on Ozone Applications, la Habana, Cuba, Marzo. 
20. Pinot F., Cedeno N., Diaz W. (1997) Therapy Effects Of Ozonized Oil (Oleozon) in the Treatment 

of Giardiasis. 2nd Symposium on Ozone Applications, la Habana, Cuba, Marzo. 
21. Gonzàles M.E., Menendéz S., Cedeno N., Orvera G., Diaz W. (1997) Ozonized Oil (Oleozon) 

in the Treatment of Children Suffering of Giardiasis. 2nd Symposium on Ozone Applications, la 
Habana, Cuba, Marzo. 

22. Alvarez R., Menéndez S., Peguera M., Turrent J. (1997) Treatment of Prirnary Pioderma with 
Ozonized Sunflower Oil. 2nd Symposium on Ozone Applications, la Habana, Cuba, Marzo. 

23. Falcòn L., Simòn D., Menéndez S., Moya S., Garbayo E., Diaz W. (1997) Experiences of Nine 
Years using Ozonized Oil in Dermatology. 2nd Symposium on Ozone Applications, la Habana, Cuba, 
Marzo. 

22 



J. Appl Cosmetol 17. 23-35 (January- March 1999) 

SKIN DISEASES DUE TO INCREASED ANDROGEN 
SENSITIVITY 

w. P. Raab 

Univ. Prof. Dr. Wolfgang Raab 

Allergieambulatorium lnnere Stadt / A-1010 - Wien, Walfischgasse 3 

Received: March 22, 7999 

Key words: Androgenetic alopecia, eslrogens, androgens, acne, 5-a-reductase, finasteride, minoxidil, 
7 la-estrogen 

Synopsis 

In an inherited genetic hypersensitivity, normai levels of androgens may cause cosmetic disturbances 
or even dermatologica! diseases: acne and alopecia. The cosmetic dermatologist is called for help. 
Androgenetic stimulation leads to increased levels of sebum, to an imbalance of lipids on the skin surface, 
to follicular hyperkeratosis and, finally, to the fonnation of comedones. In those patients with hypersensitive 
sebocytes, only cosmetic disturbances are present at the beginning but a rapid progression towards an 
embarassing skin disease with severe symptoms in the face is possible. An aggravation of Acne comedonica 
into Acne papulopustulosa and Acne conglobata has to be considered in each case. Therapy starts with 
adequate skin cleansing and comedonolytic skin care, e. g. with topica! adpalene, and may continue in 
severe cases with oral isotretinoin. In females, antiandrogens may be given to reduce the androgenic 
stimulation of sebocytes. 
Other patients reveal high levels of androgen receptors and testosterone-activating steroid-5a-reductase 
in the frontal areas and in the vertex of the scalp (balding areas). As a consequence, androgenetic alopecia 
develops. Although hair loss is generally regarded as a cosmetic disturbance, the patients afflicted from 
this disease suffer from their reduced self-esteem and their impaired psychological and social well-being. 
This matters for women and men, especially for young men. Androgenetic alopecia is a disease that 
needs help, from the doctor, from the pharmacist, and, on the first hand, from the cosmetic dermatologist. 
But only suppressive measures are known today. Topica! minoxidil or topica! l 7a-estradiol will stop 
hair loss in the vast majority of cases. Life-long treatment may be necessary, however. Only recently, 
oral finasteride has been shown to be highly effective in suppressing hair loss in androgenetic alopecia. 
However, the undesirable actions of this drug warrant a most criticai and cautious application. 

Riassunto 

Nella ipersensibilità genetica ereditata, i normali livelli di androgeni possono provocare lievi alterazioni 
cutanee o addirittura malattie dermatologiche di acne e perdita di capelli. Si ricorre, allora, all'aiuto del 
dermatologo-cosmetologo. 
La stimolazione androgenica porta ad un aumento dei livelli di sebo, ad uno squilibrio dei lipidi della 
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superficie cutanea, alle ipercheratosi follicolari ed infine, alla formazione di comedoni. Nei pazienti con 
sebociti ipersensibili, all'inizio si verificano soltanto lievi alterazioni cutanee, che possono rapidamente 
progredire verso una vera e propria patologia della pelle, con evidenti sintomi soprattutto sul viso. In 
ogni caso, ci si deve aspettare un 'aggravarsi dall'acne comedonica all'acne papulo/pustulosa o all'acne 
conglobata. 
La terapia comincia con un'adeguata pulizia della pelle e con un trattamento comedolitico, quale ad esempio 
l 'adapalene topico, e può continuare, nei casi gravi, con isotretinolo orale. Nelle donne, possono essere 
somministrati antiandrogeni per ridurre la stimolazione androgenica dei sebociti . 
Altri pazienti mostrano di avere alti livelli di recettori androgeni della 5a-reduttase che attiva il testosterone 
nei follicoli delle aree frontali e sulla sommità della testa (aree calve). Come conseguenza si sviluppa 
l'alopecia androgenetica. 
Sebbene la perdita dei capelli generalmente sia ritenuta un disturbo di carattere cosmetico, i pazienti 
che ne sono colpiti soffrono di una ridotta autostima che minaccia il loro benessere psicologico e sociale. 
Ciò interessa l 'uomo, la donna, ma specialmente i ragazzi. 
L'alopecia androgenetica è un disturbo che richiede l'aiuto del medico, del farmacista e, in primo luogo 
del dermatologo-cosmetologo. Ma tutt'oggi sono conosciute soltanto metodologie soppressive. Minoxidil 
topico o il I ?a-estradiolo topico sono in grado di fermare la caduta dei capelli nella maggioranza dei 
casi, senza però eliminare il problema. E' necessario utilizzarli per tutta la vita. Solo di recente, il finasteride 
orale ha dimostrato di essere molto efficace nel sopprimere la caduta dei capelli provocata dall 'alopecia 
androgenetica. 
Comunque, gli effetti indesiderati di questo rimedio farmacologico richiedono una applicazione consapevole 
e cauta. 
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INTRODUCTION 

Due to genetic factors, two types of skin cells may 
reveal an abnormally high sensitivity to androgens. 
Even normal levels of testosterone may provoke 
specific disturbances: the stimulation of sebocytes 
leads to acne, the stimulation of derma! papilla hair 
root cells causes androgenetic alopecia. 
In figw·e 1, the pathways of androgenetic stimulation 
of the two types of skin cells is depicted. Testosterone 
from testes, ovaries and adrenal glands must be con­
verted into dihydrotestosterone in order to act on 
the androgen response element of nuclear DNA. 
This conversion is effected by a specific enzyme, 
the steroid- 5cx-reductase. Two isoenzymes exist 
(22): type I in skin and sebocytes, type II in hair 
root cells and prostatic glands. Inhibition of steroid-
5cx- reductase as well as the presence of antiandrogens 
protect sebocytes and hair root cells from androgenic 
stimulation. Both modalities are used for therapeutic 
purposes. 

ACNE 

Acne is one of the most frequent skin diseases, espe­
cially in the age group between J 2 and 24 years 
(incidence rate 80% ). The most important patho­
genetic factor in acne is the androgen-induced 
increase in sebum production which leads to an 
imbalance of lipids on the skin surface (Figure 2). 
Furthermore, an abnormally high adherence of 
epithelial cells lining the follicles provokes follicular 
hyperkeratosis. Microcomedones and comedones 
are formed. In this anaerobic medium numerous Pro­
pionibacteria grow the products of which pass the 
follicular walls. Chemotactic factors, enzymes and 
antigenic proteins evoke dermal inflarnmation: acne 
papules develop. - " Body builder acne " following 
the ingestion of anabolic hormones is an excellent 
proof for the importance of androgens in the patho­
genesis of acne. Stress aggravates acne by inducing 
the production of adrenal hormones. 
Therapy of acne in its four stages is directed against 
four pathogenetic factors : androgen- induced sebum 
production, follicular hyperkeratosis, bacterial growth, 
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and inflammation ( 9, 10, 18 ). 
In females, the ora! administration of antiandrogens 
may reduce the high rate of sebum secretion due 
to androgenic stimulation. Cyproterone acetate or 
chloromadinone acetate were used preferably under 
the form of a contraceptive pili. It must be mentioned 
that cyproterone acetate inhibits steroid-5cx-reductase 
in the sebaceous foll icles (10). Spironolactone in 
daily doses between 100 and 200 mg is less effective 
in acne of females than the two other antiandrogens 
mentioned above. For the protection of a male fetus, 
females under antiandrogenic treatment must use 
an effective contraceptive. - So far, no positive results 
were obtained with topical applications of cyproterone 
acetate. Maybe the use of a liposomal lotion w ill 
improve the efficacy. 
Systemic administration of estrogens is ineffective 
in acne. Retinoids are the most potent and most widely 
used anti-acne drugs. They reduce sebum production 
to about 10% of its originai value, sebaceous glands 
decrease dramatically in size, proliferation and dif­
ferentiation of epithelial cells is normalized (action 
on cx-and y-retinoic acid receptors) ( 1, 22). 
Furthermore, it has been shown that retinoids inhibit 
steroid-5cx-reductase (20), another antiandrogen and 
antiacne effect of this class of drugs. 
In acne therapy, retinoids were used systemically 
and topically. 13-cis-retinoic acid is administered 
orally in doses of 5 mg/d/kg bodyweight over at 
least six months. In topica! acne therapy adapalene 
has displaced ali -trans-retinoic acid ( tretinoin, vita­
min A-acid). Adapalene exhibits far better tolerability, 
higher stability and somewhat more favorable bio­
chemical- phannacological actions than tretinoin. 
Adapalene is used as 0.1 % gel ( I , 22). 
Steroid-5cx-reductase is an important enzyme for 
the elicitation of androgenic effects. lnhibition of 
this enzyme is provoked by cyproterone acetate and 
by retinoids, both colurnns of antiacne treatment. 
Ora! finasteride and l 7cx-estradiol (cf. later) have 
not been tried in acne. 

ANDROGENETIC ALOPECIA 

Androgenetic alopecia may occur in women and 
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men as a result of the effects of androgens on the 
geneticaJJy predetennined hair follicles. In Caucasians, 
the prevalence of this disease (" disease" according 
to the classification of the World Health Organization) 
approaches I 00%. Although androgenetic alopecia 
is regarded as a normal variant of aging of most indi­
viduals, it causes psychological distress, especially 
in women and in young men. Hair root cells belong 
to the mitotically most active cells of the organism. 
Tue daily production of 20 to 30 m of hair is a great 
achievement. But on the other hand, hair root cells 
are classed with the most sensitive cells. The sen­
sitivity against androgens leads to a graduai repla­
cement of the large, pigmented hairs of the scalp 
by fine, insignificant hairs. 
In recent years, this specific sensitivity of the balding 
hair derma I papi Ila cells has been the target of bio­
chernical investigations. It was shown that these cells 
contain significantly higher androgen receptor levels 
than cells from non-balding areas (5, 22). Details 
are shown in figures 3 and 4. Furthermore, androgen­
sensitive areas of the scalp possess more steroid-
5a-reductase (type I and Il) than the occipital regions 
where balding due to androgenetic alopecia never 
occurs (22). Details are shown in figure 5. It should 
be stressed that these biochemical differences between 
bald ing and non-balding areas are present in men 
and women. 
Steroid-5a-reductase seems to play an important 
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role in the pathogenesis of androgenetic a lopecia: 
• in men and women, ba1ding areas of the scalp exhi­

bit increased levels of steroid-5a -reductase 
• in genetic deficiency of steroid-5a -reductase, no 

androgenetic alopecia develops. However, an analy­
sis of the pertinent genes failed to show any asso­
ciati on (2) 

• a strong association was observed between male 
ba ldness and benign prostatic hyperplasia (12) 

• inhibitors of steroid-5a-reductase may stop the 
continuous ha ir loss in men and women. 

Fina lly, a last enzyme has to be mentioned which 
shows different activities in ba1ding and non-ba1ding 
areas, namely aromatase. This enzyme converts testo­
sterone into estrogens. In men and in women with 
androgenetic alopecia, balding areas reveal signi­
ficantly lower activities of aromatase (22). Details 
are shown in figure 6. - No therapeutic consequences 
resulted from this observation, so far. 
The genes encoding the two steroid-5a-reductase 
isoenzymes are not associated with the appearance 
of androgenetic alopecia (2). A polygenic etiology 
should be considered, involving other enzymes and 
ste ro id receptors. Steroid-5a-reductase plays an 
impo1tru1t role as outlined above but the high activity 
of this enzyme can not be regarded as the o nly 
underlying cause of androgenetic alopecia. 

--
./ ./ 

--

./ / 

Balding 

Fig. 3. Androgen Receptors in Cultured Derma/ Papilla Cells (5). 
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THE HAIR CYCLE 

Human hair grows in aperiodic cycles. Normai hair 
cycles last about seven years. The longest period 
of about six years is the anagen phase, the phase 
of active hair growth. After a short catagen phase, 
one year of telogen phase follows. This phase ends 
with hair loss. Then the follicle moves deeper into 
the dermis again, and another anagen phase starts 
(17, 19). In androgenetic alopecia, the hair cycles 

MEN 

• FRONTAL D OCCIPITAL 

are becoming shorter and shorter, due to a shorter 
anagen phase, and visible hair loss occurs. Tue hair 
follicles continuously move towards the skin surface 
and undergo progressive miniaturization. Terminal 
hair is replaced by vellus hair and balding spots deve­
lop due to telogen hairs not replaced in time (4). 
In many instances, a complete atrophy of the hair 
follicles is the endpoint. 

WOMEN 

Fig. 4. Androgen receptors in Hair Follie/es of Women and Men with Androgenetic Alopecia (22). 
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Fig. 5. Steroid-5a-reductase Type I and Il in Hair Follicles of Men ond Women with Androgenetic Alopecia (22). 
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ANDROGENETIC ALOPECIA 
IN MEN 

In men, androgenetic alopecia causes the typical 
"male pattern baldness". At the end of the second 
decade of life, the hairline recedes in the frontal and 
frontoparietal region; at the sarne time, vertex thinning 
starts. Hairloss progresses continuously, with short 
phases of arrest. At the age of 40 to 50 years, com­
plete baldness may be present. However, the parietal 
and occipital regions remain unaffected of the balding 
process. As quoted above, these regions reveal lower 
Jevels of androgen receptors and steroid-5a-reductase, 
and higher levels of aromatase. This is the reason 
why hair transplants from the occipitaJ region into 
balding areas never reveal hair loss but continuously 
grow hair. 
In castrates or in individuals with steroid-5a-reductase 
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deficiency androgenetic alopecia never occurs. The 
different stages of androgenetic alopecia in men were 
classified according to HAMILTON (figure 7). 

ANDROGENETIC ALOPECIA 
IN WOMEN 

Women with androgenetic alopecia generally have 
diffuse hair loss or hair thinning of the tempora! and 
parietal areas with retention of the frontaJ hair line. 
In postmenopausa! women, however, typical "male 
pattern baJdness" may occur. The different stages 
of hair loss in women were classified according to 
LUDWIG (figure 7). 
In women with higher levels of androgens, either 
idiopathic or symptomatic (tumors of the ovaries 
or of the adrenal glands; horrnone therapy), hirsutism 
may develop: terminal hair grows on the face, on 

WOMEN 

Fig. 6. Aromatase Activity in Hair Follie/es of Men and Women with Androgenetic Alopecia (22). 

Fig. 7. Pattern of Androgenetic Alopecia in Women and Men, Stages by LUDWIG, resp. HAMILTON. 
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the body, and on the genital region as in males. In 
some instances, hirsutism may be accompanied by 
androgenetic alopecia. - In virilism, in addition to 
the symptoms of hirsutism, other signs of the male 
sex appear. In women with virilism, male pattern 
baldness may develop. In hirsutism and virilism, 
the causes for the hyperandrogenemia must be sear­
ched for. 
CHypertrichosis is characterized by an increased hair 
growth in women but the developing terminal hairs 
reveal the typical female distribution pattern. Hyper­
trichosis is generally due to genetic factors. No spe­
cific therapy is known, depilation in its different 
forrns is the only advice that can be given to affected 
subjects ( 19). No horrnonal deviations are present 
in hypertrichosis.) 

TREATMENT OF ANDROGENETIC 
ALOPECIA 
There are means fora successful treatrnent of andro­
genetic a lopecia (stop of hair loss, increasing the 
mass of hair). No healing can be expected. Some 
hair loss is inevitable in aging, for both men and 
women. About balding, special anxiety develops 
in young men, and they seek medica] advice. Unti] 
recently, doctors did not have much to offer (21). 
The situation has improved but it is important to 
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state that only symptomatic treatrnent regimens are 
known. If the treatment is ended, massive balding 
comes back. 
Topical applications of various products with initants, 
konakion, rhodanides and others did not exert any 
significant influence on androgenetic alopecia in 
progression. Oral applications of vitamins, iron, zinc, 
selenium, gelatine, amino acids such as cystine, yeast 
extracts, biotin and others more may support hair 
regrowth in some instances. Significant effects in 
androgenetic a lopecia were not recorded. 
An effective treatrnent of androgenetic alopecia can 
be perfonned by topical applications of minoxidil, 
of estrogens, and of l 7a-estradiol or by systemic 
administration of antiandrogens or finasteride. 

MINOXIDIL 

Minoxidil has been introduced into medicai therapy 
as a powerful antihypertensive drug upon oral admi­
nistration. Quite unexpectantly, patients taking this 
drng experienced massive hypertrichosis. This obser­
vation initiated clincal trials with 2 to 5% minoxidil 
for topica! appl ications in various fonns of hair loss. 
ln androgenetic alopecia, such treatment proved to 
be effective ( 16). Details are shown in figure 8. It 
is stili not known via which pharmacological mecha­
nism minoxidil stops hair loss. As already stated, 
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minoxiclil applications have to be continued as long 
as hair loss should be suppressed. 
In some rare instances, hypotensive effects have 
been evoked with topica! minoxidil. 

TOPICAL ESTROGENS 

Topical applications of estrogens (e. g. l % [3-estracliol) 
arrested hair loss in androgenetic alopecia. However, 
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the hormonal effects caused by systemically absorbed 
estrogen prohibit its use (12, 14, 15). In women, 
clisturbances of the menstrual cycle developed, men 
experienced gynecomastia. 

ANTIANDROGENS 

Ora! antiandrogens have sucessfully been used in 
androgenetic alopecia of women. Cyproterone acetate 

H 

17cx-ESTRADIOL 

Fig. 9. The structurol Formulos of 1 Jp-Estrodlol ond lts hormonol/y lnoctlve Enantiomerl 7a-Estradlol. 
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was given either as monotherapy (10-50 mg/d) or, 
better, under the form of a contraceptive pili (3). 
Cyproterone acetate changes the configuration of 
the androgen receptor. Binding to the androgen-respo­
se-element of DNA is no longer possible. Prolonged 
treatment with antiandrogens should be considered 
with caution. 
For topica! applications on the scalp, cyproterone 
acetate is not yet available. 
Topica! applications of 3.3% spirinolactone had 
no significant therapeutic action in androgenetic 
alopecia. 

l 7CX-ESTRADIOL 

17a-Estradiol is the hormonally inactive enantiomer 
of the classica! estrogen l 7P-estradiol (figure 9). 
For the elicitation of estrogenic effects, the steric 
position of the substitutes on C-I 7 of the stero! ske­
leton is of great importance. A hydroxyl group in 
P-position on C-17 is necessary for estrogenic action. 
Tue same stero! with a hydroxyl group in a-position 
on C-17 lacks ho1monal/estrogenic activity. Therefore, 
l 7a-estradiol is only a steroid of the estra-type but 
not an estrogenic hormone. 
In numerous biochemical and animai experin1ents, 
any relevant estrogenic activities of 17 a-estradi o I 

could be ruled out. Tue binding affinity of l 7a-estra­
diol for the specific cytosolic estrogen receptor mea­
sured o.8 to 9% of the affinity of 17P-estradiol. But 
in most experinlents, no estrogenic activity of l 7a­
estradiol couJd be recorded, the compound was even 
used as negative contro!. A few tests revealed a very 
weak activity of 17a-estradiol with a maximum of 
o.4% of 17P-estradiol. These data permit the con­
clusion that although 17 a -estradiol binds to the spe­
cific receptor at a very weak degree, the resulting 
complex is not capable to react with the specific 
site on nuclear DNA. 
As hormonal actions of l 7a-estradiol could be ruled 
out, the question arose of how this steroid exerts 
it therapeutic action in androgenic alopecia. In bio­
chemical investigations, an inhibition of steroid-
5a-reductase was recorded (24). For details see figure 
IO. This action could be confirmed in cell cultures, 
measuring growth of human hair matrix cells in the 
presence of testosterone, dihydrotestosterone, 17 P­
and l 7a-estradiol (7). The incorporation of l 7a­
estradiol in this test system neutralized the growth 
decreasing action of testosterone but not that of dihy­
drotestosterone (details in figure 11). 
After locai application, l 7a-estradiol penetrates into 
the epidermis and dermis (23). Tue incidence of unde­
sirable topica! effects is extremely low (0.0007%); 
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the slight buming sensation is caused by the solvent 
propanol/water in which l 7a-estradiol is applied 
in a concentration of 0.025%. In contrast to l 7P­
estradiol (cf. above), l 7a-estradiol never caused 
any systemic estrogenic effects not even on long 
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tenn use over years. This observation confinns the 
fact that 17a-estradiol is nota horrnone. 
Contro li ed clinjcal trials with topical 17 a-estradjo[ 
have been performed in men and women over periods 
of at least one year. The uniforrn outcome of the 
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studies was a decrease in te logen hairs (e. g. in one 
study by 63% in comparison to a placebo rate of 
37% ), and anagen hairs increased by 20% (8, 11 , 
13). For details see figure 12. 

FINASTERIDE 

Finasteride is a potent inhibitor of steroid-5a-reduc­
tase, mainly of type II which is found in prostatic 
glands and in hair root cells. For years finasteride 
has been used already in daily doses of 5 mg for 
the treatment of benign prostatic hyperplasia. 
Only recently, finasteride at daily doses of 1 mg 
was tested in androgenetic alopecia of men as ste­
roid-5a-reductase has been shown to be of high 
pathogenetic importance in this type of hair loss. 
The clinical outcome of a large intemational trial 
was surpris ing: in controlled studies over two 
years, finaster ide retained hair count in 83% of 
cases (placebo rate: 28%); a regrowth of natural 
visible hair was found in 66% of the patients (pla­
cebo rate: 7%). It can be concluded that undoub­
tedly finasteride is most effective in androgenetic 
alopecia of men. For details of the study outcome 
see fi gure 13 (6). 
However, finasteride exerts major undersirable effects: 
• finasteride is teratogenic 
• finasteride may cause abnormalities of the extemal 

genitali a of a male fetus if the mother comes into 
contact with the drug. Therefore, women who are 
or who may be pregnant should not ingest fina­
steride nor should they handle crushed or broken 
tablets. The amount of finasteride in sperm of a 
sexual partner was reported to be too low to damage 
the male fetus after vagina! absorption. 

• Finasteride even at low doses may decrease libido 
in men and may cause erectile dysfunction and 
ejaculatory disorders (incidence 1-2%). In some 
rare instances, gynecomastia was evoked. 

Taking a li those undesirable effects together fina­
steride should be recommended for the treatment 
of androgenetic alopecia only with uttermost caution. 
One should never forget that finasteride as ali the 
other in androgenetic alopecia effective measures 
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acts only symptomatically and must, therefore, be 
used as long as hair loss should not come back. It 
goes without saying that the patient has to be infor­
med about ali the possible undesiderable effects. 



W P Raab 

REFERENCES 
1. Adapalene (1997): A nove! topica] retinoid receptor agonist for acne. J. Ame1: Acad. Dermat. 36/6/2 

(Suppi.) S.91- S.134 
2. Ellis, J. A. et al. (1998): Genetic analysis of male pattern baldness and the 5a-reductase genes. J. 

lnvest. Dermat; 11°: 849-853 
3. Gruber, D. M. (1998): Die bedeutung des Cyproteronacetates in der Therapie des androgenetischen 

Effluviums. Kosmet. Med. 19: 200-201 
4. Guerrera, M. and A. Rebora (1996): Arnigen hairs may fail to replace telogen hairs in early androgenetic 

female alopecia. Dermatology (Base/) 192: 28-31 
5. Hibberts, N. A. et al. (1998): Balding hair folljcle derma! papilla ce!Js contain higher levels of androgen 

receptors than those from non-balding scalp. J. Endocrino/. 156: 59-65 
6. Kaufman, K. D. et al. (1998): Finasteride in the treatment of men with androgenetic alopecia. J. 

Amer. Acad; Derma/. 39: 578-589 
7. Kiesewetter, F. und H. Schell (1995): Untersuchungen zum Einflu~ von bstradiol, Testosteron und 

Dihydrotestosteron auf das Wachstum von Anagenhaarfollikeln in vitro. Studienbericht 
8. Kiesewetter, F. und H. Schell (1995): Einflu~ von 17a-Estradiol bei der androgenetischen Alopezie 

vom mannlichen und weiblichen Typ. Eine klinisch-prospektive Studie. Studienbericht 
9. Leyden, J. J. (1997): Therapy for Acne vulgaris. New Engl J. Med. 336: 1156-1162 
10. Liibbe, J. und M. Harms (1998): Therapie der Akne vulgaris. Ther. Umschau 55: 478-482 
11. Nietzschmann, F. (1982): Lokale Ostrogenapplikationen bei androgenetischer Alopezie. Dissertation, 

Freie Universitat Ber/in 
12. Oh, B. R. et al. (1998): Associati on of benign prostatic hyperplasia with male pattern baldness. Urology 

51: 744-748 
13. Orfanos, C. E. and L. Vogels (1980) : Locai therapy of androgenetic alopecia with l 7a-estradiol. 

A controlled, randomized, double-blind study. Dermatologica (Base/) 161: 124-132 
14. Orfanos, C. E. und H. Wustner (1975): Penetration und Nebenwirkungen lokaler bstrogen-Applikation 

bei Alopecia androgenetica. Hautar:t 26: 367-369 
15. Pantelos, D. und C. E. Orfanos (1976): Die Aufnahme und therapeutische Anwendung von lokal 

appliziertem bstrogen. Arztl. Kosmetol. 6: 159-163 
16. Price, V. H. and E. Menefee (1996): Quantitative estimation of hair growth: comparative changes 

in weight and hair count with 5% and 2% minoxidil, placebo and no treatment. In "Hair Research 
for the Next Millenium" Van Nestle/Randall, Elsevier Science, Amsterdam, pg. 67-71 

17. Raab, W. (1990): Die Haare -Aujbau, Pflege, Storungen, KM 1: 21-24 
18. Raab, W. (1997): Prae-Akne und Akne als dermatologisches und erscheinungmedizinisches Problem. 

Z.f Dermat. 183: 135-144 
19. Raab, W. und U. Kindl (1999): Pflegekosmetik. Wiss. Verlagsgesellsch., Stuttgart, 3. Auflage 
20. Rademaker, M. et al. (1991): lsotretinoin treatment alters steroid metabolism in women with acne. 

Brit. J. Dermat. 124: 361-364 
21. Rubin, M. B. (1997): Androgenetic alopecia. Battling a losing proposition. Postgrad. Med.102: 129-136 
22. Sawaya, M. E. and V. H. Price (1997): Different levels of 5a-reductase type I and li, aromatase, 

and androgen receptor in hair follicles of women and men with androgenetic alopecia. J. Invest. Dermat. 
109: 296-300 

23. Schaefer, H. et al. (1982): Skin permeability. Springer, Berlin-Heidelberg-New York 
24. Schriefers, H. et al. (1991): Hemrnung des Testosteron-Stoffwechsels durch 17a-Estradiol in Rat­

tenleberschnitten. Arzneimitte/forsch./Drug Research 41: 1186-1189 

35 



Book Rev1ew 

ATLAS OF CONTACT DERMATITIS 

by Robert L. Rietsched MD, An Goosseas PhD, Luis Conde-Salazar MD, Niels K. Veien MD. 
March 1999 ISBN 1-85317-472-6 
approx. 615 colour illustrations/Hordback / ~ 65.000 
Martin Dunitz Publisher, London 
fax 0171 267 0159 
e-mail : louise@dunitz.co.uk 

lt represents a real editoria! jewel to be always in the library as a supplement of other textbooks. 
What caracterizes this atlas is the concise way in which the fundamental aspects of contact dermati­
tis are reported. 
The description of the different typologies of contact dermatitis is essential and defined with conci­
se and easily understandable words, ~ven for non special ists. 
In fact, it can be also clearly understood by cosmetic chemists, completely devoid of allergologica! 
bases. 
The strenght point of this textbook is represented by the plain pictures both of the contact dermatitis 
different typologies affected areas and the relative histological preparations. 
The legenda of ali pictures are concise and clear too. 

In the first chapter the contact dermatitis is defined describing the diagnostic criteria, the epidemio­
logy, the biology ancl the immunology matched at well- described pictures of histopathology. 
At the end, al i the risk factors for the developement of irritant contact dermatitis or allergie contact 
dermatitis are reported. Moreover, it talks about how to prevent this kind of pathologies. 

In the second chapter ali the technics and the systems adopted to carry out the patch test are fairly 
showed. 
More and more important than the text itself, are undoubtly the pictures showing "themselves" the 
technics and the methodologies used to identify the patch test positivity. 
The reader is led step by step to recognize the different reactions through the coulored pictures, of 
great impact because well carried out. 
Even a non technician could try to use the same methodology paying attention at the execution as de­
scribed in the text ! 

In chapters three and four the reader is led to establish the correct diagnosis of contact dermatitis con­
fined to specific anatomica! regions, in order to start the correct treatment pian. 
The evidence of the pictures results to be always the keystone for an appropriate final diagnosis of 
the pathology. 

In fact the different pathologies of contact dermatitis affecting the different body regions are well 
documented: from the dermati tis of the hands, provoked by topically applied substances, to a chro­
nic dermatitis of the foot, caused by chromate contained in the leather or due to an azodye. 
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The fifth chapter is entirely dedicated to the systemic contact dermatitis, such as the symmetrical re­
current vesicular palmar and/or interdigital dermatitis or a more widespread dermatitis. 
In this chapter also many and well detailed are the pictures. 

In the sixth chapter are reported the specific categories of contact allergens such as different kind of 
medications, medicai devices, metals, plants and woods, textiles, clothing, shoes and, of course, co­
smetics. 

The seventh chapter is entirely dedicated to the occupational contact dermatitis. 
Allergie reactions due, for example, to chromate in the cement used in the construction industry or 
to disinfectant used in the unit nurse, orto acrylate used in the dental profession, etc., are reported. 

This interesting textbook ends with the eight chapter reporting Contact Dermatitis present with unu­
sual morphology or due to an unusual set of circumstances. 

As prev iously said the reading of this textbook is very fluent and instructive. 
Dermatologists and allergologists are adviced to buy it because it represents a fundamental book for 
their own library but it is also useful for people directly involved in cosmetics dermatology: cosme­
tic chemists and all the technicians belonging to both chemical raw materials and finished product in­
dustries. 

The textbook could be also of great support for the students of medicine, who want to deepen the wi­
de branch of contact dermatitis, as well as for the pharmacists and aestheticians in their daily activi­
ties. 

P. MORGANTI 
Editor in Chief 



Announcement 

Vlth CONGRESS 
OF THE EUROPEAN SOCIETY 

FOR PEDIATRIC DERMATOLOGY 
14 - 18 September, 1999 - Rome 

Jrd INTERNATIONAL DAYS 
ON PEDIATRIC DERMATOLOGY 

1 J - 14 September, 1999 - Rome 

Catholic University of the Sacred Heart 
Rome - ltaly 

To contaci the organizing committee write to lhe following address: 

Prof. Giuseppe Fabrizi 
Department of Dermatology University of the Sacred Heart 

L.go A Gemelli, 8 - 00168 Roma 
Tel./Fax: (39) 06.30. 13.250 

E-mail: fabrizi.unicat-derm@ntt.it 



IN .. COSMETICS 
lntemotional Society of 
Cornetlc Dermatobgy 
Apploohon & Reseach 

Announcement 

IN-COSMETICS USA 
EX/BIT/ON & CONFERENCE 

JACOB K JAVITS CONVENTION CENTER, NEW YORK 
NOVEMBER 16-18, 1999 

INFORMATION FOR THE SUBMISSION OF PROPOSALS FOR PAPERS 
TO BE GIVEN Al THE ISCD/SOFW JOINT COSMETIC SCIENCES CONFERENCES 

DURING THE IN-COSMETICS USA MEETING 
16-18 NOVEMBER 1999 - IN NEW YORK CITY 

"Cosmetic Dermatology - lntegrating Alternative and Complementary Approaches" 

The theme of this conference considers traditional active ingredientes and methods in the light of mo­
dem cosmetic science - integraling old, but renewed, ingredients and methodologies into Cosmetic 
Dermatology lor the 21 " century. 

Abstracls, wilh lhe tille and the nome of the presenler, must be submitted noi laler !han 15 June, 1999. 
The body of abslracl should be limiled lo 150 words. Resulls and conclusions musi be slales, if appro­
priale. Please include: 

A brief CV of presenler 
Audio/visual requiremenls 
Your preference lor a lime allocalion (10-20 minutes will be lhe usual limi!) 
Slalement of financial inleresl in, or suppor! given lor, matters of conteni 

The use of tracie names or lrademarked materials is discouraged. Presentalions which are only promo­
tional will be rejected. Speakers should attempl to stay wilhin generic boundaries. 

Full lext must be submitten by 15 Seplember, 1999 to allow time lor prinling prior lo lhe meeting dole. 
Submissions musi be by fax followed by hard copy, flat and wilhout folds. No eleclronic submissions will 
be accepted. You may use eilher address: 

Mr. Robert Fischer 
c/o Verlag fur chemische Industrie 
H. Ziolkowsky GmbH 157 
Fax: ++49 821 3258323 
e-mail: fischer@sofw.com 

M. Brodie James, M.D. 
ISCD 
Beacon SI. #2 
Boston, MA 02116 
USA 
Phone/fax: ( 617) 262 8433 
E-mail: AMERx@aol.com 

Acceplance, or requesls lor informalion, will be sent out by 15 July, 1999 

Be sure to visit our Web site at: www.ln-Cosmelics.com lor more informalion 

I 
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Mavl soee 
• PHOTOSTABLE TANNING LINE 
• WATER-PROOF 

• LINEA SOLARE FOTOSTABILE 
• RESISTENTE ALL'ACQUA 

• Sun·sensitive skin. Pelli intolleranti al sole. 

• Drug photosensitization. Fotosensibilizzazioni da medicamento. 

• Photoageing prevention. Prevenzione fotoinvecchiamento. 

• Chloasma. Cloasma. 

• External exposure conditions. Condizioni esterne di esposizione. 

• Scar and stretch·mark protection. Protezione delle cicatrici e delle smagliature. 

• Protection from photodermatosis. Protezione dalle fotodermatosi. 

• Protection from photoallergies. Proiezione dalle fotoallergie. 

• Prevention of sun·exacerbated dermatosis. Prevenzione delle dermatosi aggravate dal sole. 

SCIE e~ ~LJ ~EPVI G • I A SCIENZA Al .SFRVIZIO DEI .snLE 

V\ovi sud s.r.l· Viole dell'Industrio, l · 040 l l Aprilia [LT) · ltoly Tel. +39·6-9286261 Fax +39-6-9281523 E·moil info@movicosmetics.it 



MAVISAN® ___ ____, 
TO TAKE THE BEST OF THE SUN 
So .l ORE 
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9 8 % EFFECTIVE SUNSCREENS 
FI ' ~ LARI PROTETTIVI A.... 9 8 % 

• High tollerability. Altamente tollerabili 
• Non greasy. Non grassi 
• Rapidly disappearing. Invisibili sulla pelle 
• Easy to apply. Facili da spalmare 
• Photostable. Fotostabili 
• Water proof. Idrorepellenti 

To prevent UV-induced skin damages. 
Previene i danni del sole 

To preserve skin natural defences 
Preserva le naturali difese della pelle 

To prevent the oxidative stress 
Previene la formazione dei radicali liberi 

Mavì sud s .r.l - Aprilia (LT) - ltaly Tel. +39·6-9286261 Fax +39·6·9281523 E-mail: info@mavicosmetics.it 


