


AMMONIO LATTATO "ATTIVATO" 
LA RISPOSTA DERMATOLOGICA 
ALLE IPERCHERATOSI 

Ipercheratosi intrinseca Ipercheratosi estrinseca 

"ACTIVATED" AMMONIUM LACTATE 
THE RIGHT REPLY TO HYPERKERATOSIS 

Emulsione - Ammonio Lattato 14% 

Emulsione - Ammonio Lattato 8% 
\I 1 ) 

Ammonio Lattato 7% 

O li i l ineari e ramificati - Ammonio Lattato 5% 

MoC10 n us localmente 2 volte al dì. 



A NEW MAVICEUTICAl® 

Derrnatological/y tested 

Effective for initial and maintenance therapy (1·
2

·
3
l 

Compatible with all the drugs and cosmetics 
Formulateci to treat mild-to-moderate inflammatory acne, 
indispensable for patients with sensitive skin 

REDUCTION OF SURFACE LIPIOS OURING THE TREATMENT 
WITH KERATOTAL ACNE 

90
.,_ __ n_• 30 ___ •_< 0_005_\Wl*'Q~"'-'"-clld ____ _ 

z 60+---------
0 

ti SO+-------
~ 

fil 40+----­
a: 
it- 30+---+---

20 

10 

10 15 20 25 
giorni 

l l!l untreated • Treated I 
30 

=> Decreases the Squalene content of 
acne affected skin 
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=> Significantly reduces EFA/TG ratio 
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ACTIVITY CARRIED OUT BY KERATOTAL ACNE ON THE 
LINOLEIC ACID ANO SQUALANE CONTENTS OF SURFACE 

LIPIOS IN SUBJECTS AFFECTED BY ACNE JUVENILIS 
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=> lncreases skin hydration by 97% 

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



KERATOfALACNF' 
THE GENTLE ANTIACNE 
TREATMENT WITH 
NO-DRUG CONTENT 

For more information 
cali to: 
Mavì Sud Sri 
V.le dell'Industria 1 
04011 Aprilia {Lt) 
ltaly 
Tel.+39.6.92.86.261 
Fax +39.6.92.81.523 
E-Mail:mavi @colosseum.it 
URL=http://www.colosseum.it/st81 /mavi 

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 bi end of aminoacids 

INDICATIONS 
Keratotal Acne is indicateci for the 
treatment of acne. Absolutely necessary as 
a cosmetic substitute or support in pre­
summer and summer periods, when 
treatment with conventional keratolitic 
agents (benzoil 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 

HOWTOUSE 
Twice a day. Before applications cleanse 
the skin thoroughly; if stinging occurs, 
reduce application to once a day for the first 
ten days of treatment 

3 - M. Ghiczy, H.P. Nissen, H. Biltz (1996} The treatment of Acne Vulgaris by phosphatidilcholine from 
Soybeans, with a high content of linoleic acid. J. App/. Cosmetol. 14, 137-145 
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A NEW MAVICEUTICAl® 

Lip protective with Glycoaminoacids<*> 
INDICATIONS 

Cosmetic adjuvant in ali the forms 
of cheilitis and lips dryness caused 
by: 

• Retinoids 
• UV rays 
• Wind 
•Weather 

• • • 
• • • 
• • • 
• • • 

Such as 
Cheilitis or chapped lips 
Actinic cheilitis (acute and chronic) 
Allergie cheilitis 
Exfoliative cheilitis 

• Environmental pollutants • • Angular cheilitis 

HOW TO USE 

Use day and night as a regular lipstick 

(•) partially neutralized by a special patented blend of aminoacids 

Please see a brief summary of prescribing information on next page 
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KERATOTAlLABBRAM 
Lip protective with 
Glycoaminoacids<·> 

IN ALL THE DISORDERS OF THE 
MUCOCUTANEOUS INTEGUMENT OF 
THE LIPS 

For more information cali to: 
Mavì Sud Sri 
V.le dell'Industria 104011 Aprilia (Lt) ltaly 
Tel.+39.6.92.86.261 
Fax +39.6.92.81.523 
E-Mail:mavi @colosseum.it 
URL=http://www.colosseum.it/st81/mavi 

(•)partially neutralized by a special 
patented blend of aminoacids 

BRIEF SUMMARY 

DESCRIPTION 
Keratotal Labbra is a fast­
a c ti n g, uncoloured 
treatment to protect the lips 
from premature ageing and 
skin cancer due to UV rays. 
lt helps to keeps the lips very 
moist and well protected 
from the dryness caused by 
UV, wind, weather and 
environment. 

INDICATIONS 
In all forms of dryness 
caused by the use of 
retinoids or other drugs, or 
by environmental pollutants. 
To avoid the premature 
lips ageing caused by 
UV activity. 

ADVERSE REACTIONS 
No adverse reactions to the 
use of this product are 
known. 

HOWTOUSE 
Apply as a regular lipstick. 
Keratotal Labbra is intended 
for round-the-clock use. 





DERMA TC1LOGIA COSMETOLOGICA 
A cura di P. Morganti e L. Muscardin 
Ed. International Ediemme 

Indice 1° Volume 

Sezion e I Considerazioni Generali 
1 Cenni storici 
2 La bellezza della figura umana 

Sezione Il Fisiologia e Biologia della cute 
3 Sviluppo della pelle 
4 La struttura della cute 
5 Biochimica e Fisiologia dell'epidermide 
6 Biologia dcl tessuto connettivo 
7 Sistema Vascolare ed innervazione del1a cute 

Sez ione III La Cute come organo di assorbimento 
8 Nozioni basi1ari sulla permeabilità e sull'assorbimento 
9 Membran e e assorbimento 
10 Metabolismo dello cute e degli annessi cutanei 

Sezione IV Chimica e Chimico-Fisica dei preparati topici 
11 Materie prime e principi attivi di uso cosmetologico 
12 Emulsioni ed emulsionanti 
13 Tensioattivi di UIO cosmetico 
14 Gli antiot11idanti e i fenomeni oosidativi dei grassi 
15 Antimicrobici e preservanti cutanei 
16 La profumazione dei cosmetici 
17 Chimica e ta&sicologia dci coloranti 
18 Prodotti cosmetici in aerosol 

Indice 2° Volume 

Sezion e V Trattamenti dermocosmetici del viso e del corpo 
19 Detersione, protezione e normalizzazione della pelle 
20 La cosmesi per l"uomo 
21 Cosmetici per bambini 
22 Preparati por il bagno 
23 Maschere e peeling 
24 I Depilanti 

Sezione VI La cute senile 
25 Invecchiamento cutanoo 
26 Il trattamento della cute senile 

Sezion e VII Cosmetici e Psiche 
27 Aspetti psicosomatici e somatopsichici in 

dermatologia cosmetologica 

Sezion e VIlI I danni cutanei 
28 Patologia cutanea da cosmetici su base immunologica 
29 Danni da cosmetici 

INFORMAZIONI P ER L'ACQUISTO 

Sezion e IX AnneBBi cuta.nei e dermocosmesi 
30 Ghiandole sudoripare e sebacee 
31 Deodoranti e antisudore 
32 Struttura e proprietà dei capelli 
33 Qeten-ione, protezione e normalizzazione dei capelli e del cuoio 

capelluto 
34 Cosmetici decorativi ad effetto duraturo 
35 Le unghie 
36 Prodotti decorativi ad effetto temporaneo superficiale 

Indice 3° Volume 

Se :done X Seborrea e dennocosmesi 
37 Caratteristiche chimico-fisiche e fu nzioni fisiologiche del sebo 
38 Produzione e modificazioni del sebo nel sano e nel scborroico 
39 Innucnza dci trattamenti cosmetologici sui lipidi di supcrficc dcl 

viso e del capillizio 
40 Attività ormonale e ghiandole sebacee 
41 Il problema terapeutico dell'acne 
42 Possibilità terapeu tiche nella seborrea 

Sezione XI Mela nogenesi e dennocosmesi 
43 Il sistema pigmentario 
44 Filtri solari, pigmentanti diretti e depigmentanti 

Sezione XIl Mucose orali e dermocosmesi 
45 La salute della bocca e dci denti 
46 Profila111i ed igiene dei denti e della bocca 
47 Preparazioni cosmetiche per la cavità ora)e 

Sezione XIIl Prodotti speciali 
48 Omeopatia e cosmetici 
49 Soluzioni per lenti a contatto 
50 Cosmetici ipoallergenici 
51 Cosmesi su basi naturali 

Sezione XIV Trattamenti estetici cOtTettivi 
52 Interventi correttivi di chirurgia plastica 
63 Lasertcrapia 
64 Crioterapia 
65 Principi di mesoterapia 
56 Ionoforesi 
57 Interventi correttivi di •camouffiage• 

SC'.i:ione XV Controlli dermotossicologici 
68 Valutazione delle materie prime e dei cosmetici finiti 
59 Controlli tossicologici delle materie prime e del prodotto finito 
SO Cosmetognosia. Funzionalità cd efficacia dei prodotti cosmetici 

Sezione XVI Problemi normativi e di Marketing 
61 Nozioni d i ma rketing e di pubblicità 
62 Grafica pubbJjcitaria: implicazioni ps icologiche 
63 Normative di legge sui cosmetici nei vari paesi del mondo 
64 La rcsponsabiJità civile dci trattame nti cosmetici 
65 Giudizio medico-legale dc l danno estetico 

Il pagamento di Lit. 120.000 (Centoventimila) per l'acquisto dcl 1° volume di Dermatologia Coemctologlca pub essere effettuato mediante aHegni 
di conto corrente o per contanti incliriz.zandoli a: 

INTERNATIONAL EDIEMME Via Innocenzo Xl, 41 - 00165 ROMA 
c/ c bancario n. 3184/ 51 Banca d i Roma Ag. I , Aprilia (LT) 

O Prenoto fi n da or a i volumi 2° e 3° 
Con la presente richiedo: 
Copie n ......................................... del Volume n. 1 

O Invio in contrassegno 

O Accludo assegno n .................................................................................................................................. (a pagamento quale anticipo di prenotazione) 

TIMBRO E FIRMA 

Speci11carecondi2ionidi pagamento e fornire N" Codice F iscale se è r ichie sta fa ttura. 



Cosmetic Dermatology 

Series Editor: P. Morganti 

Volume 2 
Every day Problems in Dermatology: 
The Cosmetic Connection 

Editors: P. Morganti, F.J.G. Ebling 

Every day Problems in Dermatology: 
The Cosmetic Connection is the second addition to the Cosmetic Dermatology Series 

This book is comprised of 41 previously unpublished papers dealing with research in various fields 
of cosmetic dermatology. The main themes covered are: inter-relationship between drugs and 
cosmetic in the skin; the efficacy of, and the raction to, cosmetics; cosmetics in sports and work; 
cosmetics in relation to sexuality and pregnancy; and finally, the interconnection existing between 
cosmetics and diet. By so comprehensively covering the science of cosmetics, th is text is indispen­
sable to those involved in research and development for the cosmetics, toiletries and pharmaceutical 
industries. It will also be a great benefit to university and hospital pharmacists and health care pro­
fessionals entrusted with any aspect of skin care. 

CONTENTS (Main Chapters) 
Psycological aspects of every day cosmetic dermatology (E. Panconesi) 
Cosmetic, drugs and common skin disorder (W. Raab) 
Percutaneous absorption and lipids of the elderly skin (J. Wepierre) 
Mechanism of solar erythema (E. Quencez, P. Agache) . 
The skin plasticisation effect of a medium chain alpha-hydroxy acid and the use of potentiators (J.C. Hill , 
R.J. White, M.D. Barrat, E. Mignini) 

Analytical problems of cosmetic evaluation resulting from EEC Italian regulatory procedures (L. Gagliardi, A. Amato) 
Kathon C.G.: risk of sensitization (A.C. De Groot) 
Methods for evaluating initant - erythematogenic activity in:cosmetics (A. Sertoli, S. Giorgini, C. Martinelli, M.C. Melli) 
Socia! problems related to perspiration: the cosmetic connection (C. Jacobson) 
Barriers creams (L.C. Parish) 
Evaluation of a new skin barrier providing water and solvent protection (P. Morganti , S.D. Randazzo) 
Cosmetology and sexuality in the history of gynaecology (G. Forleo, M. Fraticelli) 
Metabolism of steroids in human skin (A. Lanzone, A.M. Fulghesu, F.P. Bellante, A. Caruso, S. Mancuso) 
The stucture and permeability of the oral mucosa(/}. Jarret) 
Oral mucosa and dental care problems (E. Benagian) 
Vitamins and minerai nutrition in the skin (B. Berra, S. Zoppi, S. Rapelli) 
Good manufacturing and quality contro! practices in the cosmetic industry (F. Pocchiari) 
Cosmetology and public health (L.Toti) 

400 pages about - Hard-bound 
Price: U.S. $ 90.00 I in Italy L. 120.000 
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GENERAL INFORMATION 
The JOURNAL OF APPLIED COSMETOLOGY is an international journal devoted to publisching originai 
papers. reviews and other materiai 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 ali 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, medicai and pharmaceutical schools, medicai 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), Acivisers, Publishers of Distributors of this Journal. 

COPYRIGHT 
Submitteci materiai must be the originai work of the autor(s) and must not have been submitteci for publication 
elsewhere. 
By submitting a manuscript, the authors agree that the copyright for their articles is transferreci to the publisher 
if anci when the article is accepteci for publication. None of the content of this publication may be reprociuceci 
in whole or in part , translateci, storeci in a retrieval system, or transmitteci or ciistributed in any form or by any 
means (electronic, mechanical , photocopy, recorciing or otherwise) without the prior written permission of the 
Publishers. 

Sections of Journal 

The fo llowing sections wi ll be features of the Journal: 

Originai Laboratory Studies: ciescriptions of originai investigative laboratory research in cosmetics anci rela­
teci areas. 

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

Generai Articles: scientific articles of generai interest to our reaciers will be consiciereci for publication. These 
articles shoulci be concerneci with newer developments in such re lateci fielcis as ciermatology, biology, toxico­
logy, etc. 

Short Commu11icatio11s: the lenght shoulci not exceed 5 typewritte n pages with not more than 3 fi gures 
included. Headings ("Materials", "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 tlze Editor: comments on Journal articles are invited as well as brief contributions on any aspects of 
cosmetic science. Letters may include figures, anci/or references, but brevity is necessary. 

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

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

Address: ali papers should be submitted to: 
Dr. P. Morganti 
INTERNA TIONAL EDIEMME 
Via Innocenzo Xl, 41 
00165 Rome - Italy 
Tel. 0039/ 6/ 393.78.788 
f'nx. 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 Manuscripts: submit three copies of both the manuscript and ali illustrative 
materiai to the above address. 

Organization of the Manuscript: investigative studies should be organized as follow : title, abstract page, 
introduction, materiai and methods, results, discussion, acknowledgments, 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 the formai chemical name 
as established by international convention is given after the first use. Any abbreviations other than those 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 the manuscript the desired position of the figures and 
tables. To allow faster publication only set of proofs will be furnisched to the author including the figures and 
tables in their final position. 

Title page: list the title, name(s) and degree(s) of author(s), department(s) and institution(s) at which the work 
was done, city, state, and postai code. Any preliminary report or abstract of the work should be referred to as a 
footnote to the title. 

Summary: each paper must be headed by an English language title of not over 70 characters (including spa­
ces) suitable for use as a running head and must also be proceded by an English summary not exceeding 300 
words typed double-spaced. The summary will include statements of the 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 in lcude abbreviations, footnotes, and references. 

Footnotes: should be listed consecutively at the bottom of the page on which they fall, designated by the fol ­
lowing symbols in order *, +, +, §, li, **,etc. 

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

References: the references have to be abbreviated as listed in the Index Medicus. The style of the references 
must conform to the examples given below: 
I) Robbins CR, Kellych ( 1970) Aminoacid compositi on of h.uman hair. Text Res J 40:891-896 
2) Strehler BL ( 1977) Time, cells and aging 2nd edn. Academic Press, New York 
3) Ebling FJ, Rook ( 1972) Ciclic activity of the fol licle. In: Textbook of dermatology 11, Blackwell , Oxford, p. 
1567-1573. 

lllustrations: figures should be numbered consecutively 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 the minimum needed to clarify the text. Authors requi­
ring extra space for illustrations 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. If a materials is 
not 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 
da parte dei ricercatori che lavorano presso Istituti che abbiano sottoscritto almeno un abbonamento a 
prezzo normale. 
L'Editore potrà fornire a richiesta notizie più dettagliate. Le sottoscrizioni di abbonamento possono 
essere effettuate mediante assegni postali, bancari, di conto corrente o per contanti indirizzandoli a: 

INTERNATI ON AL EDIEMME - Via Innocenzo XI, 41, 00165 ROMA - ITALIA 
c/c bancario n. 3184/51 Banca di Roma Ag. 1- Aprilia (LT) - ITALIA 

L'IVA è a carico dell'editore, non detraibile dall'abbonato a norma art. 74 lett. C DPR 633172 

SOTTOSCRIZIONI ANNUALI 

Italia L. 125.000 - Altre Nazioni$ 80 

Numero singolo L. 50.000 

Numero arretrato L. 60.000 

SUBSCRIPTION INFORMATION 

Subscriplions are cntcrcd on a calcndar years basis only a11CI include four regular quartcrly issues. 
I-Ialf-price subscriptions are available to research scienlists whose institutions a lready subscribc at fu ll 
rate. Dctai ls on application from publishcr. 
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VACUUM SKIN-ABRASION 
VERSUS GLYCOLIC ACID PEELING 
IN THE TREATMENT OF ATROPHIC ACNE SCARS 
S. Jurassic h, A. Lo Schiavo, F. Pinto, M. Nocca 

2"" University of Noples - School of Medicine ond Surgery - Deportment of Dermotology - Noples, ltoly 

Received: May 27'', 1996 

Key words: Glycolic acid peeling and microabrasion. 

_________________ Synopsis 

Glycolid acid, an alphahydroxyacid, is an natural ingredient derived from sugar-cane. Tue cosmetic use 
of AHA dates back to thousands of years ago. Cleopatra was used to taking a bath in the sour milk (lactic 
acid) and to put the improved red wine (tartaric ac id) on her face. This habit made her skin fresh and 
downy. 
The glycolic acid reduces the thickening of the comeum and facilitates the brushing off of the superficial 
cells, since it weakens the cohesion of corneocytes. 
The vacuum de1111abrasor ava ils of the abrasion effect produced by the microcrystals shooted on the epi­
dermis which, delicately and uniformly, peel off the superficial layers. 

Riassunto 
L'acido glicolico, un alfaidrossiacido, è una sostanza naturale estratta da lla canna da zucchero. 
L' uso cosmetico degli AHA risale a migliaia di anni fa. Cleopatra era solita fare il bagno nel latte 
acido (acido lattico) ed applicare sul viso vino rosso (acido tartarico), al fine di rendere la pelle li­
scia e vellutata. 
G li effetti de l! 'acido lattico sull 'epidermide sono soprattutto cheratoplastici ed esfolianti dal mo­
mento che riduce le coesione cheratinocitaria. 
Il dermoabrasore esplica il suo effetto abrasivo attraverso un getto di microcristalli che, colpendo 
l'epidermide delicatamente ed uniformemente, ne rimuovono gli strati superficiali. 
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lntroduction 

Scarring occurs to some degree in about 95 per 
cent of acne subjectst1.21_ The most common types 
of post-acne scarring may present as thickened 
scars (hypertrophic or keloid scarring) or as tissue 
loss (atrophic ice-pick, macular atrophic and fol­
licular macular atrophic scars)l'-3>. 

The atroph ic scars have a hol low, whitish and 
persistent appearance which make the skin appear 
irregular. 
These unsightly lesions have induced dennatolo-

Patients and methods 
Twenty patients, I O males, I O females, aged from 
20 to 30 years, with atrophic acne scars were en­
rolled in the study. Ten were treated with vacuum 
microabrasion, I O with 70% glycolic acid peeling. 
Ali patients had type III Fitzpatrick skin. Scar le­
sions were no greater than 0,5 cm and persisted for 
over six months. 
We used a vacuum-operated skin abrader type 
(V.M. - Medicale) that projects a steri le microcry­
stal flow over the skin, which removes uniform 
surface layers without causing any heat damage 

Table 1 
MAIN TREATMENTS USED FOR POSTACNE ATROPHIC SCARS 

lntralesional therapy 

Surgery 

Physical treatments 

Chemical peeling 

gists to seek more than one method (table I) to al­
leviate the problemt•>. Glycolic acid peeling and 
vacuum skinmicroabrasion are the most popular 
techniques employed today to treat acne atrophic 
scarring. Although based on different mechani­
sms, both of them stimulate epithelial prol ifera­
tion and raise the depressed surface to the sur­
rounding skin15·7'. 

This study compares the two methods by evalua­
ting their beneficiai effects as well as their draw­
backs. 
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placenta extracts 
jaluronic acid 
collagen 

punches elevation 

cryotherapy 
dermoabrasion motor-dri ven 
- diamond milling cutter 
- metal brush 
microabrasion vacuum operating 

resorcin 
trichloroacetic acid 
70% glycolic acid 

(microabrasion). We operated wi th a 0,5-0,7 atm 
vacuum , and a 0,5 cm throw-away head. The 
handle was first used along the major axis of the 
lesion to abrade the bottom. After, it was passed 
perpendicularly from the axis to level the edges to 
the bottom. It was then rotated to flush the edges 
and bottom to the surrounding surface. Tue handle 
was sometimes pressed to increase the abrasive ef­
fect and to use the sharp rim of the head as a chi­
sell5'. 
When bleeding appeared, we stopped microabra-



sion. Bleeding is necessary because it indicates that 
the epithelial proliferative layer has been reached, 
and must not be surpassed to avoid new scarring<5>. 
Glycolic acid disrupts ionie linking among cor­
neocytes (epidermolysis), stimulates the prolifera­
tion of the basai layer and increases penetration of 
other substances. It also causes the building up of 
collagen fibres in the papillary dermis, elastic fi­
bres in the reticular dermis and g lycosaminog ly­
cine in the derma! matrix1R·'°>. Epidermolysis is ob­
tained by applying the acid at a 70% concentration 
over the skin. It reaches the stratum granulosum af­
ter 60 seconds, and the dermo-epidermal junction 
5 minutes later< .. 12>. Throughout the application, fro­
sting of the treated surf ace and later erythema, mo­
re or less associated with a dotted hemorrhaging, 
occur. Redness persists for 48 to 90 hours. Crusts 
appear after 24-48 hours and treated surface re­
epithelialization is completed within 5 to 7 days. 

S Jurass1ch. A Lo Schiavo. F Pmto. M Nocca 

We limited the number of microabrasion and gly­
colic acid application s to ten and the interval 
between two treatments ranged from I O to 15 
days. The patients were advised to clean the skin 
with an abrasive substabce for about 5 minutes on­
ce a day to detach the crust and prolong the thera­
peutic effect. They were also instructed to apply 
antibiotic and non-steroid antinflammatory creams 
and to avoid photoexposure orto shelter from it by 
using tota! block screens. The reduction in the 
number of lesions was evaluated by a macropho­
tographic fieldmetre. Two field samples, measu­
ring 4 x 4 cm in diameter, with the greatest number 
of lesions were considered in each photograph. 
A simple millimetric probe provided the depth and 
the diameter of the lesions. Four lesions were sam­
pled. Measurements at the beginning and the end 
of the therapeutic cycle were expressed in percen­
tages. 

Table 2 
MICROABRASION VERSUS GLYCOLIC ACID PEELING 
fN THE TREATMENT OF POSTACNE ATROPHIC SCARS 

action 
preoperative treatment 
square area treated each time 
time for each treatment 
interval between treatments 
postoperative treatment 
post-treatment clinica! features 

clinica! improvement (means) 
number 
depth 
diameter 
manegeability 
COSI 

Skin-abrader (microabrasion) 
mechanical 
not needed 
< IO cm2 

10'-15 ' 
10 -15 days 
abrasive detergent 
erythema 
exudation 
bleeding 
pain 
moderate oedema 
crusting 
79,16% 
75,24% 
80,15% 
82, 10% 
go od 
considerable 

70% glycolic acid peeling 
chem ical 
topic keratolytic for 15 days 
whole face 
3'-5 ' 
IO - 15 days 
gentle topica! remover 
e rythema 
slight exudation 
frost 
burning 
possible crusting 

75,70% 
70 ,80% 
77,60% 
78,70% 
excellent 
low 
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Furthemore the presence of erythema and hyper­
pigmentation together with their intensity were 
measured by a chromameter at the beginning and 
at the end of therapy. 

Results 
For both techniques , the results were based on the 
decline in number, in depth and in diameter of the 
lesions and on a whole evaluation of side effects, 
cure time and operating costs. The results are sum­
marized in table II. 

Discussion 
Tue mechanical action of microabrasion causes he­
morrhage. This gives us an indication of the depth 
reached during an appl ication. G lycolic acid, on 
the other hand, produces epidemolysis which ap­
pears like frost. This can only give us a rough esti­
mate of the depth reached. 
Microabrasion brought about a 79,16% recovery 
of the lesions. This was 4% higher than the 75,6% 
produced by glycolic acid . The better result was 
from its mechanical action. The head of the mi­
croabrasor acted on the lesion surface alone, while 
the acid had to be spread on the entire skin surface 
to be treated. Glycolic acid peeling gave us a wider 
treatment surface, one covering the whole face, 
within five minutes. Microabrasion, instead, called 
fora more limited treatment surface ( <10 cm2

) and 
took an average of I 0-15 minutes to perfonn. The 
well-tollerated burning sensation caused by the 
acid started about 2 minutes after an application 
and was maximum at 5 minutes. The pain incurred 
from microabrasion was immediate and increased 
as the application went on. It was, however, redu­
ced by a topica) anaesthetic. 
In contrast to traditional dennoabrasion with mil­
ling cutters, persistent erythema, oedema and hy­
perpigmentation were rarer side effects. There was 
only one case of conjunctivitis as a result of acid 
application. Since microabrasion works with inert 
crystal, it could not cause irritant chemical denna­
titis. 
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The microabrasor is a simple, though expensive, 
instrument. It requires routine maintenance of a 
pnemautic circuit and the purchase of steri I cry­
stals. Glycolic acid is a one time expense which is 
more or less the same as microcrystals alone. 
Regardless of the technique, the resolution of the 
scar tissue and adverse effects, depend on patient 
age and phototype, the site and the age at onset. 
The younger the patient is, the quicker and the bet­
ter the healing occurs<1>. When scars are old they 
cali for Jonger treatment schedules, while those of 
recent onset require fewer application<1>. Moreover, 
since IV and V skin phototypes have more fre­
quent hyperpigmentations, we dealt with Fitzpa­
trick type III subjects. 

Conclusions 
As previously described('' microabrader is a handy 
tool for the operator. Furthemore, its closed circuit 
does not damage the environment. The throw 
away heads and inhert sterile crystal make it pre­
ferable to peeling with glycolic acid. However, to 
treat wide surfaces it requires more time and many 
therapeutic applications. A single treatment lasts 
I O minutes, and intervals between applications 
take 10-15 days. 
Peeling treatment with 70% glycolic acid is simple 
to carry out. Its evaporation however may cause 
conjuctivitis and it is not available in sterile packs. 
The entire face can be treated quickly but it also 
calls for numerous applications. 
Both tecniques can be carried out in an out patient 
therapeutic application and although neither can 
fully heal the scars, they at least give the patient re­
lief. These therapies have no major influence wha­
tever on lifestyle. When erythema and edema oc­
cur, no special treatment is nonnally needed. 
Furthemore patients can interrupt or rerum to treat­
ment at any given time. 
We recommend microabrasion for deep and wide 
atrophic macular scars. In contrast, we prefer gly­
co l ic acid peeling for follicular and ice-pick 
atrophic acne scars, which are generally smaller 
and shallower. 



For the best results we suggest that both techniques 
be used on altenative way. 
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A VIDEO-MICROSCOPE STUDY 
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R. Strumìa•, C. Roveggio* 
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________________ Synopsis 

The purpose of this work was to investigate, using a video-microscope system, the morphology of bur­
rowing hairs after shaving in the legs of young women. We examined ten young women who regularly 
removed the hair from their legs by razors or wax. Ali the patients referred that they had noticed that 
their hair curved after shaving, re-entering the skin. To the naked eye, the hairs appeared twisted and 
partially included into the skin. By video-microscope we observed that they formed true " hair knots" 
partially enclosed in the skin. The knots were rather entangles and their pattern was exstremely variable. 
The methods used to remove unwanted hair - razors or wax - did not intluence the morphology of knots. 
"Hair knots" develop after shaving only in some individuals and each person had the same type of knot 
in ali the shaved areas. In our opinion, this is fuither evidence of the intluence of genetic factors on the 
hair morphology. 

Riassunto 
Lo scopo di questo lavoro è stato quello di studiare la morfologia dei cosiddetti peli incarniti che com­
paiono in alcune giovani donne dopo la depilazione delle gambe. Sono stati esaminati, mediante un video­
microscopio a sonda ottica, dieci soggetti che depilavano regolarmente le gambe mediante rasoi o cerette 
e che avevano notato questo fenomeno alcune settimane dopo la depilazione. Mentre a occhio nudo si 
osservava soltanto la presenza di peli arricciati parzialmente inclusi nella cute, con il video-microscopio 
si metteva in evidenza che tali peli tendevano a formare veri e propri nodi estremamente bizzarri e com­
plessi la cui morfologia differiva da persona a persona ma era sempre la stessa nelle varie aree cutanee 
dello stesso individuo. Questo rilievo è, a nostro avviso, un 'ulteriore conferma dell' influenza dei fattori 
genetici sulla morfologia del pelo; d'altro canto, una predisposizione genetica era già stata ipotizzata 
per la comparsa della pseudofollicolite da depilazione. 
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A video-m1croscope study of "hoir knots" 

The penetration of human hair under the skin has 
been reported in the literature ( I) but it is a rare 
phenomenon. The name of "burrowing hair" (pili 
cuniculati) was suggested for the condition given 
its likeness to the bwTows of scabies (cuniculi) whi­
ch run tunnel-like, horizontally and superficially. 
Burrowing hairs are sometimes detectable in the 
plants of barbers' feet due to the continuous contact 
with cut hair, but the most common causes are sha­
ving and depilation. In fact, curved shaved hairs 
reenter the skin at short distance from the follicle 
expecially in black men with curly hair. Sometimes, 
acting as a foreign body, they incite an infiamma­
tory reaction resulting in papule and pustule deve­
lopment (pseudofolliculitis). In young women, who 
remove the hair from their legs, burrowing hairs 
and pseudofolliculitis are frequently seen (2,3,4,5). 
We observed them morphology by a video-micro­
scope. 

Materiai and methods 
The apparatus (Moritex Video Microscope System 
Scopeman, MS-504, Meisei Bldg., Japan) is com­
posed of a processing unit and a color monitor 
(14' ITTL CVS); Jight from the light source (a 
JOOW mercury vapour lamp) ofthe processing unit 
is guided with the optic fiber to the probe end. 
Objectives are equipped with non contact lens (x25, 
x50) and with contact lens (x200). A stili video re­
corder and a colour printer may be attached. We 
examined ten young women who regularly remo­
ved the hair from their legs by razors or waxs. All 
the patients referred that they had noticed that their 
hair curved after shaving, re-entering the skin. 

Results 
With the naked eye the hairs appeared twisted and 
partially included into the skin. By video-microsco­
pe we observed that they forrned true "hair knots" 
partially enclosed in the skin. Tue knots were rather 
entangles and their pattern was extremely variable 
(Fig. 1). However, every patient had the same type 
of knots in ali the cutaneous areas examined. Small 
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Fig. I : example of "Hair knot" 

haemorrages were present where the hair penetra­
ted the skin and dilated capill aries were visible 
nearby. Slight hyperkeratosis was also detectable. 

Discussion 
There is evidence of genetic predisposition for 
pseudofolliculitis after shaving . This arises in per­
sons predisposed to it by the anatomy of their hair 
follicle. For example, tightly curved hairs are a Ne­
gro characteristic and so pseudofolJ iculitis barbae 
is almosl exclusively limited to blacks who shave. 
A lexander (6) repo11ed a case of pseudofolliculitis 
locaJized in the pubic area in a woman who shaved 
regularly. Indeed, the hair covering this area tends 
to be ve1y cw·ly or kinky. Pseudofolliculitis has also 
been described in a set of identica! twins, both ha­
ving the affl iction for approximately the same 
duration and both equally affected. 
In the present report, we observed that the methods 
used to remove unwanted hair - razors or wax - did 
not influence the morphology of knots. 
"Hair knots" develop after shaving only in some in­
dividuals and each person has the same type of knot 
in all the shaved areas. In our opinion, this is further 
evidence of the influence of genetic factors on the 
hair morphology. 
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_________________ Synopsis 

The efficacy of photosphatidylcholine from soya was evaluated in the treatment of acne vulgaris in 
7 studies on 77 subjects. 
Results of clinica! trials : 
• Reduction of the number of comedones and efflorescences; 
• Decrease squalene concentration and 
• Increase linoleic acid concentration in skin surface lipids; 
• The efficacy of photosphatidylcholine is equal if used as liposome or in nonliposomal form. 

Riassunto 
L'efficacia della fosfatidilcolina di soya è stata valutata nel trattamento del l'acne vulgaris in 7 studi 
su 77 pazienti. 
Risultati dei test clinici: 
• Riduzione del numero di comedoni ed eruzioni cutanee; 
• Diminuzione della concentrazione di squalene; 
• Aumento della concentrazione di acido linoleico nei lipidi di superficie della pelle; 
•L'efficacia della fosfatidilcolina è uguale se usata in forma liposomica o non liposomica. 
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I ntroduction 
Acne vulgaris, with an incidence of nearly I 00% in 
the second decade of life, is the most common skin 
disorder. Tue manifestations can differ considerably. 
According to Gollnick 30% of the affected subjects 
requires medicai consultation and treatment [I]. Ne­
vertheless, the less severe fo1ms, also known as phy­
siological acne, can be a relevant psychological pro­
blem for a large proportion of the remaining 70% of 
the teenage population. OTC drugs and cosmetic 
products are available to satisfy the demand this 
creates. 
Tue pathogenesis of acne has not been elucidated in 
detail. However, four factors are regarded as being 
of clinica] relevance andare, hence, the target of the­
rapeutic intervention. They are differentiated aspri­
mary and secondary factors [ I]. 
The primary factors are: 
I . Elevateci sebum production, 
2 . Disturbance of follicular ke ratinization. 
The secondary factors are: 
I. Follicular inflammation and immune response, 
2. Hyperproliferation of Propionibacterium acnes. 
The ideai treatment for acne is causai therapy for the 
primary factors. The only drug substance to afford 
this is isotretionin, a substance which has to be taken 
orally and which is associated with severe side ef­
fects. 
On the other hand, there are severa) substances 
whose effects make them suitable for treatment of 
the secondary factors. Recent studies bave sugge­
sted the importance of linoleic acid in the process 
of follicular hype rkeratosis, suggesting a new the­
rapeutic possibility through no1malizing the reduced 
linoleic content in the sebaceous follicle by extemal 
appl ication. 
Phosphatidylcholine, also misleading ly called le­
c ithin, from soybeans contains chemically bound 
fatty acids, of which nearly 70% is linoleic acid. Pu­
re phosphatidylcholine and fractions from soyleci­
tine with a high content of phosphatidylcholine, the 
Phospholipons®, have been used in drugs and co­
smetic products for decades. They are regarded as 
be ing safe; this is manifested in their GRAS-status 
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[2]. They form liposomes with a typical particle size 
of 0.1 to 0.3 µm when fom1Ulated in wate r. Since 
the diameter of the sebaceous duct is 5 to 15 µm, li­
posomes should enter the sebaceous gland readily, 
transporting the linoleic acid. 
Phosphatidycholine-bound linoleic acid has several 
advantages compared to the free form. Tue linoleic 
acid bound to phosphatidylcholine is more resistant 
to oxidation, is nearly colourless, has little odor and 
can fo1mulate itself without further additives. It is 
beneficiai if superfluous chemicals are omitted in 
the fonnulation since any chemical substance, used 
as formulation additive, can have an adverse effect 
on skin which is al ready irritated and inflamed as it 
is in acne. 
Triglyceride-bound linoleic acid would add more li­
pid to the acne-affected skin, which is already suf­
fering from an overproduction of sebum. 

Linoleic Acid and Acne 
The wax ester content of the sebum and of the epi­
dem1al acylceramides containing linoleic acid has 
been found to be inversely proportional to the acti­
vity of the sebaceous glands [3], with sebum fatty 
acids also being incorporateci in epidermal lipids. 
An analysis of the lipids in comedones and on the 
swface of the skin of acne patients and on the surface 
of the skin of persons not suffe1ing from acne revea­
led that the acylcerarnides of the comedones and the 
skin surface of acne patients contained much less li­
noleic acid than the acylceramides from the skin sur­
face of control subjects [4,5]. 
This finding gave rise to the hypothesis that the con­
centration of linoleic acid in sebum from human se­
baceous glands depends both on the amount of lino­
leic acid that is present in every sebum-producing 
celi at the start of its differentiation and on the extent 
to which this amount is reduced by the endogenous 
lipid synthesis that follows [4,6]. 
Tue treatment of fornaie acne patients with a com­
bination of the antiandrogen cyproterone acetale and 
the estrogen ethinylestradiol led to a reduction of se­
bum secretion and to a simultaneous increase in the 
concentration of linole ic acid in ali classes of lipids 



[3]; a similar effect was also achieved with 13-cis­
retinoic acid [7]. 
Ali these findings emphasize that sebum production, 
the development of acne and the concentrati on of li­
noleic acid in the sebum and in the epidermal lipids 
are all closely related, but do not provide any eviden­
ce of the pathogenic imp01tance of linoleic acid for 
the disorder itself. 
As early as 1929 Burr and Burr undertook fonda­
menta[ diet studies in animals, which led to the re­
cognition of the importance of polyunsaturated fatty 
acids - of linoleic acid in particular [8]. Rats that we­
re fed a fat-free diet for severa! weeks developed the 
characteristic symptoms of an essential fatty acid de­
ficiency; these were primariJy characterized by an in­
crease in the transepidemial water loss (TEWL) [9] 
and epidermal hyperproliferation [I O]. 
The topica! application of linole ic acid to the skins 
of rats suffering from essential fatty acid deficiency 
normalized the transepidetmal water loss [ 11]. This 
curative effect is not prevented even by large doses 
of indomethacin, a potent inhibitor of cyclooxyge­
nase, but at least in patt by eicosatetraenoic acid, a 
potent inhibitor of both cyclo- and lipoxygenase [12]. 
This finding suggests that a lipoxygenase product 
formed from linoleic acid is of essential impo1tance 
in addition to linoleic acid, being an essentiaJ com­
ponent of the epide1mal lipid batTier in the fotm of 
acylceramides. 
This substance was later identified as 13-hydroxyoc­
tadecadienoic acid ( 13-HODE). The application of 
0.1 % 13-HODE to the skin of guinea-pigs suffering 
from an epide1mal hyperproliferation as a result of 
the administration of eicosapentaenoic (20:5n-3) and 
docosahexaenoic (22:6n-3) acids, led to the re-esta­
blishment of a histologically normai epidermis and 
to a normalization of the incorporation of radioacti­
ve ly labelled thymidine [13]. 
In addition, 13-HODE exhibits anti-inflammatory 
properties since it inhibits the formation of LTB4 by 
human neutrophiles [14]. Linoleic acid itself, or a not 
yet definitely identified reaction product, possibly 
13-HODE, inhibits phagocytosis and the formation 
of reactive oxygen species in the case of neutrophiles 
[15]. 
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Thus, linoleic acid or linoleic acid bound to phospha­
tid ylcholine is able to exhibit the following proper­
ties: 
l. Linoleic acid is essential for the formation of the 

epidem1al lipid batTier, whose inadeguate function 
is the decis ive stimulus for the proliferation, me­
tabolic re-adjustment and keratinization of epider­
mal cells. 

2. Linole ic acid is the precursor of 13-HODE, a pro­
duct with antiproliferat ive properties, that also 
inhibits the production of the inflammation media­
tor LTB4 • 

3. Linoleic acid itself , or a not yet characterized 
reaction product, inhibits phagocytosis and the 
production of aggressive oxygen metabolites by 
neutrophile granulocytes and, hence, inhibits the 
inflammatory process. 

These findings suggest the potential of the anti-ac­
ne efficacy of linole ic acid bound to phospha­
tidylcholine from soybeans [16]. 

Biologica/ Evaluations 
The concentration of linoleic acid at1d squalene was 
determined in Studies I and 2 in order to evaluate the 
a lteration of skin surface lipids as the result of pho­
sphatidylchol ine treatment. In Study 3 the anti-acne 
efficacy was proven, by pooling the results of 7 stu­
dies. 

PROTOCOL OF STUDY 1 
Aim of the study: to evaluate the content of linoleic 
acid in skin surface lipids 
Test produci: liposome containing 10% lecithin frac­
tion with 80% phosphatidylcholine (tradename: Na­
tipide "' 080 I OA) 
Dosage: I mg/c1112 of lecithin fraction with 80% pho­
sphatidylcholine; the molecule containing chemicly 
bound linole ic acid (tradename: Phosphol ipon "' 80) 
Duration of the treatment: 8 weeks 
Number of subjects: 14, 4 fornaie and IO male, aged 
14 to 17 years, affected by acne grade I at1d 2 [ 18]. 
Method of eva/uation: the skin surface lipids were 
sampled by direct skin contact with a mixture of 
n-hexane/2-propanol (3 :2, v/v) . This was done by 
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placing 2 ml of the solvent mix.ture in a test tube and 
applying this to the skin so that the solvent mixture 
made contact with the skin for 2 min. The solvent 
mix ture was then evaporated off in a strearn of nitro­
gen, the residue was dissolved in 2 ml methanol/0.5 
ml n-hexane and converted to the corresponding 
methyl esters with the aid of 0.3 ml boron triflouride 
methanol complex. Linole ic acid and squalene were 
determined quantitatively by gas chromatography 
[ 17). 

PROTOCOL OF STUDY 2 
Aim of the study: to evaluate the content of squalene 
in skin surface lipids 
Test product: liposome containing I 0% lecithin frac­
tion with 80% phosphatidylcholine (tradenarne: Na­
tipide ® 08010A) 
Dosage: I mglcm2 of lecithin fraction with 80% pho­
sphatidylcholine; the molecule containing chemicly 
bound linole ic acid (tradename: Phospholipon® 80) 
Duration of the treatment: 8 weeks 
Numher of subjects: 7, 3 female and 4 male, aged 14 
to 17 years, affected by acne grade I and 2 [18]. 
Merhod of eva/uation: see Study I 
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RESULT OF STUDIES 1 AND 2 
The results of Studies I and 2 are summarized in 
Fig. I. 

PROTOCOL OF STUDY 3 
Number of studies: 7 
Test products: liposome containing l 0% Iecithin frac­
tion with 80% phosphatidylcholine (tradenarne: Na­
tipide® 080 I OA) and the adequate liposome formu­
lations containing I O and 20% Phospholipon® 90 
[16). 
Dosage: I mg/cm2 of lecithin fraction containing 
80% phosphatidylcholine and pure phosphatidyl­
choline (tradenarne: Phospholipon ® 80/90) skin, on­
ce per day 
Contro/: no treatrnent on the contralateral side of the 
fa ce 
Study design: open, single-center 
Durati on of the treatment: 20 days to 8 weeks 
Numher of subjects: between 5 and 15 per study (to­
ta I number of subjects n= 77, age of subjects 
between 13 and 18 years) 
lndication: acne vulgaris 
Efficacy variables: number of comedones and effio-

4 6 8 

Treatment Period (weeks) 

o Squalene o Linoleic acid 

The values were determined for linoleic acid at O, 2, 4 , 6 and 8 weeks, squalene at O and 8 weeks. 

Figure I : Effect ot treotment with Notipide 080 IOA on the linoleic ocid ond squolene content of the skin surfoce /ipids of 
ocne-offected subjects. 
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rescences 
Evaluation: a projection foil was laid on the test area 
and a black marker was used to mark the comedo­
nes and a red marker to mark the inflamed lesions 
on the foil on the same 3 x 3 cm area throughout the 
course of the study. Tue marks were counted. In al I 
studies an intrasubject contro! was provided by the 
corresponding figures for the untreated contralateral 
side ofthe face [18]. 
Exclusion criteria: -acne vulgaris requiring medica­
tion, -treatment of the acne with medicaments orco­
smetics during the 2 months prior to the study, -con­
sumption of ovulation inhibitors. 
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Side effects: the subjects merely noticed a somewhat 
drier and less oily skin and moderate peeling. These 
effects were enhanced by the use of liposome con­
taining 20% lecithin fraction with 80% phosphatidyl­
choline (tradename: Natipide~ Il), which is a gel and 
can easily be overdosed. However, these observa­
tions did not lead to a negative assessment on the 
part of the subject orto abandonment of the study. 

RESULT OF STUDY 3 
Tue results of the studies were compii ed and evalua­
ted in a meta-analysis. Tue average effects of ali the 
studies (Fig.2, 3) are outlined in the following graphs: 

Reduction in number 
of comedones [% ] 
Combined data from 7 inve-
stigations; median differences 
from pretreatment val ues 
(Evaluation after 14 and 28 
days of once daiJy application) 

o 
14 days 28 days 

1::3 Treated Area o Untreated Area 

Figure 2: Reduction in number of comedones. 

80 75 Reduction in number 
of effiorescences [ % ] - 60 Combined data from 7 inve-:::!! 50 !!- stigations; median differences e: 

o 
40 from pretreatment values ; 

(.) (Evaluat ion after 14 and 28 ::I 
"C days of once daily application) Q) 20 a: 6,7 

o 
o 

14 days 28 days 

~ Treated Area o Untreated Area 

Figure 3: Reduction in number of efflorescences. 
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Tue following bar charts (Fig. 4, 5) document the stu­
d ies separately and give the relative number of 
subjects where the improvement was more than 60%. 

Discussion 
Recent investigations suggest that overproduction of 
sebum leads to a deficiency of linoleic acid and, hen­
ce, to ctisturbance of lipid synthesis and differentia-

tion in the epithelium of the mouth of the sebaceous 
follicle. This is supported by the analysis of the lipids 
of the blackheads and of the skin surface of acne pa­
tients and of healthy contro! persons, whereby the­
rapeutic intervention with antiandrogens and 13-cis­
retinoic acid lead to the normalization of the linoleic 
acid content of the lipids in acne patients. 
Furthermore, linoleic acid is the precursor of 13-hy-

Improvement > 60% after treatment with lecithin fraction containing 80% 
phosphatidylcholine and pure phosphatidylcholine (rradename: Phospholipo11 • 80190) 

Number of comedones comparison of day 28 vs. day O 

100 
80 

80 

l 60 
E 
.!!! 

40 ~ o.. 

20 

o 
Study n•. 2 3 4 5 6 7 total 

• Treated Area D Untreated Area 

Figure 4: lmprovement > 60% with regord to number of comedones. 

Improvement > 60% after treatment with lecithin fraction containing 80% 
phosphatidylcholine and pure phosphatidylcholine ( 1rade11ame: Phospho/ipo11 "' 80190) 

Number of efflorescences comparison of day 28 vs. day O 

100 

80 

~ e_ 60 
E 
.!!! 

40 ~ o.. 

20 

o 
2 3 4 5 6 7 tota I 

Study n•. • Treated Area D Untreated Area 

Figure 5: lmprovement > 60% with regord to number of efflorescences. 
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droxyoctadecadienoic acid (13-HODE), a substance 
with antiproliferative properties, that also inhibits the 
production of the intlammation mediator LTB4 • 

Tue literature contains no descriptions of the succes­
sful treatment of acne by linoleic acid or by deriva­
tives. 
Phosphatidylcholine from vegetable sources, espe­
cially from soybeans, contains bound fatty acids, of 
which 70% is linoleic acid. Phosphatidylcholine can 
be formulated in water to liposomes with a particle 
size of 0.15 to 0.25 µ m without the need for additio­
na l substances. These particles may readily pass the 
sebaceous duct and transport the linoleic acid into the 
sebaceous gland. Tue omission of supertluous che­
micals in the formulation is beneficiai since any che­
mical substance used as a formulation additive can 
have adverse effects on skin which is irritated or in­
tlamed as it is in acne. 
Seven studies, on 77 subjects, affected by physiolo­
g icaJ acne, were carried out on the basis of this ra­
tionale. Pure phosphatidylcholine and a fraction with 
80% phosphatidylcholine, were tested in two diffe­
rent formulations, as liposome with 10% and 20% 
phospholipids respectively. Formulation containing 
the same phosphatidylcholine but no water (these are 
non-liposomal solution) were also investigated. 
An average reduction of the comedones by 65% and 
a reduction of the effiorescences by 75% was recor­
ded forali fonnulations tested. 
In an independent study, the alteration of the skin li­
pids as the result of treatment by liposome contai­
ning 10% lecithin fraction with 80% phosphatidyl­
choline (tradename: Natipide® 08010A) was studied. 
A concomitant increase of the linoleic acid content 
and decrease of squalene content was obseived in the 
course of the treatment. Since squaJene is one of the 
most important indicators for greasy and acne-affec­
ted skin, and since the increased sebum production 
is a primary factor in the pathogenesis of acne, these 
findings are relevant for the use of phosphatidyl­
choline; with high content of esterified linoleic acid, 
thus, suitable for use as a drug substance and as an 
active ingredient for cosmetics. 
These results prove that phosphatidylcholine, puri­
fied from soybeans, constitutes a new therapeutic 
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principle for the treatment of acne (1 9]. 
Tue mode of action suggests the use of soybean-de­
rived phosphatidylcholine 
> in physiological acne, which is 70% of the affected 
persons, as a drug or as an active ingredient in co­
smetics, 
> or in acne needing medicai attention, with the 
combination of phosphatidylcholine and a drug sub­
stance with a complementary mode of action. 
Tue results aJso suggest its application for normali­
zing greasy skin, using cosmetics to apply adequate 
concentrations of phosphatidylcholine in topica! for­
mulations. 

Author address: 
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_________________ Synopsis 

The levels of four heavy metals (Pb, Cd, Hg and Cr), ha ve been measured by means of an atomic ab­
sorption spectroscopy (AAS) method in 18 different cosmetic formu lations, (8 body creams, 3 of them 
being purchased from herbal shops; 6 hands creams, 2 intime hygiene soaps, I face cream, I foam bath 
soap), periodically sampled over a tota! peri od of time of l O months. 
The levels of heavy metals have been shown to be in the great majority of samples extremely reduced 
and in some instances below the detection limits of the applied technique. More precisely, levels of Hg 
were below the detection limit of the AAS technique in all samples, while mean levels of Pb, Cd and 
Cr never exceeded O. 184 ppm, 0.035 ppm and 0.270 ppm respectively. However, since the frequency 
of administration of cosmetic products is very high and it is generally protracted for prolonged periods 
of time, the toxicologic significance of the present results should be further evaluated, also in the light 
of a more exhaustive study, carried out on the basis of a more interdisciplinar approach. 

Riassunto 
Questo articolo riporta i risultati di uno studio spettrofotomeu·ico per assorbimento atomico (AAS) riguar­
dante la detenninazione della concentrazione di metalli pesanti in formu lazioni cosmetiche. L' indagine, 
condotta in seguito ad un periodo di campionamento di I O mesi, ha considerato quattro specifici metalli 
pesanti (piombo, cadmio, cromo e mercurio) ed é stata condotta su 18 differenti campioni di formulazioni 
cosmetiche: 8 creme per il corpo, 3 delle quali di erboristeria; 6 creme per le mani, 2 saponi per l' igiene 
intima, I crema per il viso, I bagno schiuma. Nella maggioranza dei campioni analizzati la concentrazione 
di metalli pesanti é risultata estremamente bassa, ed in alcuni casi inferiore al limite di rilevabilità della 
tecnica AAS impiegata. Più precisamente, i livelli di Hg sono stati sempre al di sotto del limite di rilevabilità 
in tutti i can1pioni considerati, mentre i livelli medi di Pb, Cd e Cr non hanno mai superato i valori di 0.184 
ppm, 0.035 ppm e 0.270 ppm rispettivamente. 
Poiché la frequenza di somministrazione di un prodotto cosmetico é generalmente molto alta, oltre che pro­
tratta per lunghi periodi di tempo, il significato tossicologico dei risultati presentati in questo lavoro dovrebbe 
comunque essere ulteriormente approfondito, preferibi lmente alla luce di studi più interdisciplinari. 

147 



' On the heavy metals content in cosmetic formulations· on atom1c absorpt1on spectroscopy. 

lntroduction 
Cosmetic formulations are a c lass of products 
whose peculiar features can be considered, from 
a biochemical and toxicological point of view, as 
intermediate between foods and drugs. 
For indeed , the frequency of administration of co­
smetic formulations is generally scheduled on a 
daily basis, and in some instances severa! cosmetic 
products, like, for example, a lipstick or a hand 
cream, can be applied to the body twice or more 
times a day. At the same time, the techniques that 
are generally used to produce a great variety of co­
smetic formulations are directly derived from the 
experience of pharmaceutics. 
It is therefore self evident that any activity devoted 
to the definition of the possible risks for the con­
sumer due to the presence of toxic substances in 
a cosmetic formulation is to be strongly supported. 
In this light, the ltalian Law (Legge 71 3/86) states 
the procedures to be followed for the commercia­
lization of cosmetic products. More specifically, 
the supplement li ("Allegato II") of the same law 
lists a broad group of chemicals whose cannot be 
employed for the production of any cosmetic for­
mulation. 
Tue limited amount of infonnation, available both 
from a normative and from a technical point of 
view, conceming the presence of heavy metals in 
the cosmetic products and the possible effects of 
this e lements by transcutaneous absorption fol­
lowing topica! administration, has suggested to us 
to pian an experimental study, whose aim was to 
quantitatively evaluate the levels of some repre­
sentative heavy metals in various cosmetic fonnu­
lations. 
Tue assayed samples have been obtained from dif­
ferent suppliers (mainly department stores) located 
in the East area of Rome, within the inner city li­
mits. Samples of 18 different cosmetic formul a­
tions, (8 body creams, 3 of them being purchased 
from herbal shops; 6 hands creams, 2 intime hy­
giene soaps, l face cream, I foam bath soap) were 
collected, in triplicate, every two months for ten 
months, so that a tota! of 270 samples ( l 8x3x5) 
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were assayed by AAS. The obtained results were 
compared in order to assess the variability over the 
period of sampling of the single heavy metals con­
centrations in each cosmetic formulation. 
Results of this preliminary investigation are pre­
sented and discussed taking in the due account the 
indications given by the Italian Law concerning 
the presence of heavy metals in cosmetic formu­
lations. 
In the light of the results obtained in the present 
work, the need for a more precise definition of 
heavy metals toxicity, i.e. by considering also the 
possible presence in the cosmetic formulations of 
other components, which could, in tum, either re­
duce or enhance the toxicity of heavy metals, is al­
so stressed. 

Materials and methods 
Instrumentation 
The AAS system is constituted by a Perkin Elmer 
mod. 11 OOB atomic absorption spectromete r, 
equipped with an HGA-700 graphite furnace, a 
deuterium-arc background correction, and a com­
puter-driven Perkin Elmer Model AS-70 autosam­
pler, (Perkin Elmer Italia SpA, Monza, Italy); the 
results have been recorded by an Epson EX-850 
dot-matrix printer (Epson Italia S.p.A., Milano, 
Italy). 
The detection of mercury, by the cold vapor tech­
nique, has been caiTied out by a Varian Techtron 
mod. AA-475 atomic absorption spectrometer (Va­
rian Italia, Milano). 

Materials 
Samples of cosmeticformulatio11s. 
The AAS study was carried out on eighteen sam­
ples of cosmetic formulations (#1-18), indicated as 
follows: 
5 body creams (#1-5); 
3 body creams, purchased by herbal shops (#6-8); 
6 hands creams (#9-14); 
2 intime hygiene soaps (#15-16); 
l face cream (#17); 
l foam bath (#18). 



Al i samples were purchased by different commer­
c ia i suppliers locateci in the East area of Rome; 
more precisely, sampling was repeated five times, 
once every two months, so that the assayed sam­
ples cover a tota! interval of time of ten months, 
precisely in the period january-october 1995. It 
fo llows that for each one of the l 8 cosmetic for­
mulations 15 samples were collected. Each speci­
fic sample was always purchased by the same dea­
ler. 
The levels of the four representative heavy metals 
(Pb, Cd, Cr and Hg) have been detem1Ìnated on ali 
the above mentioned samples, according to a pro­
cedure recently described (Conti et al. , l 996). 
The determination of Pb, Cd and Cr was carried 
out fo llowing mineralization of samples, according 
to the dry mineralization procedure, carried out in 
order to fully destroy the organic matter More in 
details, the mineralizat ion procedure was carried 
out according to the following stages: 
1 weight calibration of quartz weighting bottles; 
2 transfer of samples in the quartz weighting bot-

tles and determination of thc humid weig ht; 
3 dessicat ion of the sample in oven (T = I 05 °C; 

time of treatment: 12 hours); 
4 slow thermal treatment (tl T/tlt = 50 °C/hour); 

then 
5 calci nation at T = 450 °C ± I O °C in a special 

oven with the internal walls covered by a layer 
o f quartz; 

6 collection of white ashes, or, altematively, repe­
tition of the last passage; 

7 dissolution of the ashes in I mL nitric acid at 
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T=40 °C; 
8 transfer of final solutions in 50 mL volumetrie 

tlasks and dilution to volume with deionized wa­
ter. 

The detennination of Hg was carried out following 
a wet mineralization procedure, according to the 
fo llowing stages: 
l transfer of samples in 25.0 mL volumetrie tlasks; 
2 additi on of 5.0 mL of concentrateci 

HN03/H2S04 ( I: I ); 
3 boiling to retlux until a clear solution is obtained; 
4 cooling of the solution; 
5 concentration of the solution on heating plate; 
6 transfer of the solution into 50.0 mL volumetrie 

fl asks and dilution to volume with 
bidistilled/deionized water. 

Laboratory glassware, reagems and standards of 
heal'y meta/s. 
Ali the glassware used for the preparation of stock 
and standard solutions was decontaminateci from 
the possible presence of heavy metals by ovemight 
treatment with metal -free, concentrateci HN03 
(Merck, Darmstadt, Germany). 
Ali reagents were analytical grade. Cadmium, ch­
romium, lead and mercury standards were prepa­
red by di lution with 2% HN03 from stock stan­
dard solutions of their respective nitri e salts (I 000 
± 2 ppm in 0.5 M HN03), s upp lied by Merck 
(Darmstadt, Germany); water ultrapure grade by 
Milli -Q from Millipore (Millipore Corporation 
U.S.A.) was used for the preparation of ali solu­
tions. 

Tdble 1 

OPERATIVE CONDITIONS IN THE SPECTROMETRIC ASSAYS 

Element Wavelenght (nm) Slit width (nm) Matrix modifier Graphite tubes 
Pb 283.3 0.7 0.2 mg/ I Oµ I NH4H2P04 pyrolytic/wal I 
Cd 228.8 0.7 0.2 mg/IO µI NH4H2P0 4 pyrol ytic/wal I 
Cr 357.9 0.7 0.05 mg/10 µI NH4H2P04 pyrolytic/wall 
Hg 253.7 0.5 
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Operative conditions in the spectrometric as­
says. 
The quantitative detennination of each analyte was 
canied out by applying the method of the linear re­
gression to the calibration plot following the addi­
tion of different aliquots of known standards to the 
samples under investigation. 
The determination of cadm ium, chromium and 
Iead has been carried out with the graphite fornace, 
while the determination of mercury has been car­
ried out according to the cold vapor technique. 
The instrumental specification of the method are 
given in tabi e I , while the description of the ther-

mal programs followed for the determination of 
each sing le metal are reported in tables 2-4. Re­
sults of the recovery tests and of the precision tests 
are given in tables 5 and 6 respectively. 

Results 
Tables 5-6 show that the analytical procedures fol­
lowed in the present work allow to obtain reliabie 
results, as indicated by both the values of the re­
covery assays (Table 5) and of the precision study 
(Table 6). 
Al 1 results of the present study are reported in table 

Table 2 

Step 
I 
2 
3 
4 
5 
6 
7 
8 

Step 
I 
2 
3 
4 
5 
6 
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FURNACE PROGRAM FOR THE DETERMINATI ON OF Pb 
(atomizat ion occurs at step 6; volume of sample injected = 20 µI) 

Temperature (0 C) Ramp (s) Hold (s) Argon flow (ml/min) 
80 20 40 

100 20 40 
120 20 60 
300 30 30 
750 30 45 

2000 o 4 
2650 5 

20 IO 

Table 3 

FURNACE PROGRAM FOR THE DETERMINATION OF Cd 
(atomization occurs at step 4; volume of sample injected = IO µI ) 

300 
300 
300 
300 
300 

o 
300 
300 

Temperature (°C) Ramp (s) Hold (s) Argon flow (ml/min) 
120 20 IO 300 
350 IO 10 300 
600 IO 10 300 

2100 o 3 o 
2650 5 300 

20 IO 300 



Step 
I 
2 
3 
4 
5 
6 
7 

Element 
Pb 
Cd 
Cr 
Hg 

Element 
Pb 
Cd 
Cr 
Hg 
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Table 4 

FURNACE PROGRAM FOR THE DETERMINATION OF Cr 
(atomization occurs at step 5; volume of sample injected = 15 µI) 

Temperature (0 C) 
120 
300 
450 

1650 
2500 
2700 

20 

N. of tests 
11 
IO 
11 
9 

N. of tests 
IO 
10 
IO 
8 

Ramp (s) Hold (s) 
20 10 
IO 20 
IO 20 
10 20 
o 5 
I 3 
5 5 

Table 5 

RECOVERY TESTS 

Concentration added (µg/L) 
IO 
I 
5 
2 

Table 6 

PRECISION TESTS 

Concentration (µg/L) 
4.2 
I.O 
8.2 
1.5 

Argon flow (ml/min) 
300 
300 
300 
300 

o 
300 
300 

Recovery (mean ± SD) 
96.8 ± 4 
93.7 ± 2 
96.0 ± 3 
94.8 ± 5 

Variation coefficient (%) 
6. 1 
3.6 
4.7 
8.4 

7 . A li data are expressed as µ g of heavy me­
tal/ I 00.0g of cosmetic formu lation. The analytical 
results are here discussed for each one of the con­
sidered analytes. 

lations have shown levels of lead that Iie below the 
detection limit of the instrumental technique. In the 
other nine samples the values varied from a mini­
mum of 14.2 ppb to a maximum of 184.4 ppb. As 
it can be seen by the values of the standard devia­
tions, levels of lead show a very narrow variabi lity 
over the period of time of sampling (IO months), 

Lead 
Nine out of eighteen samples of cosmetic formu-
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Table 7 

CONCENTRATION OF HEAVY METALS 
ON SAMPLES OF COSMETIC FORMULATIONS . 

RESULTS (MEAN OF FIVE rNDEPENDENT SAMPLE PREPARATIONS ±SO) 
ARE EXPRESSED JN µ g/100 g OF SAMPLE. 

Sample Le ad Cadmium Chromium Mercury 
I n. d. n. d . 2.38 ± 0.82 n. d. 
2 1.42 ± 0.40 n. d. 24.70 ± 5.20 n. d. 
3 n. d. n. d. 1.21 ± 0.60 n. d. 
4 4.06 ± 1.12 0.08 ± 1.25 0.44 ± l .35 n. d . 
5 l.86 ± 0.76 Il . d. 0.84 ± 0.47 n. d. 
6 n. d. 0.34 ± 1.80 0.69 ± 2. 13 n. d. 
7 n. d . l.1 7 ± 1.20 4.70 ± 0.95 Il. d. 
8 Il. cl. 3.50 ± 0.70 9 .50 ± 2.43 Il. d. 
9 2.47 ± 2. 11 0.07 ± 0.65 0.56 ± 0.35 n. cl. 

IO 18.44 ± 0.60 0.09 ± 0.40 0.39 ± 0.25 Il . d. 
11 n. d. 0.09 ± 1.35 0.38 ± 0.40 n. d. 
12 18.43 ± 1.23 n. d. 0.69 ± 0.15 n. d . 
13 9.06 ± 0.22 0.19 ± 0.58 1.15 ± 0.22 n. d. 
14 1.96 ± 0.35 n. d. 3.74 ± 1.70 Il . d. 
15 10.95 ± 1.40 1.40 ± 0.46 1.40 ± 2.20 n. d. 
16 n. d. Il. d. 12.06 ± 3.50 n. d. 
17 n. d. n. d. 5.60 ± 4.12 11. d. 
18 Il. d. 0.67 ± 0.24 27.07 ± 6.15 n. d. 

n.d.: not detectable ([Pb] < 5 µg/L; [Cd]< O. I µg/L; [Cr] < 4 µ g/L; [Hg]< I µg/L in the measuring 
solution). 

thus indicating that the concentration of Pb is vir­
tually independent of seasonal events. 

Cadmium 
Eight out of eighteen samples of cosmetic fonnu­
lations have shown levels of cadmium that lie be­
low the detection limit of the instrumental techni ­
que. In the other ten samples the values varied 
from a minimum of 0.7 ppb to a maximum of 35.0 
ppb. As it can be seen by the values of the standard 
deviations, unlike the case of lead, levels of cad­
mium show a broad variability over the period of 
time of sampling. 
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Chromium 
Levels of chromium in the eighteen assayed sam­
ples varied from a minimum of 3.8 ppb to a maxi­
mum of 270.7ppb. Also in this case there is a 
marked variabi lity of the values along the time. 

Mercury 
In ali the eighteen samples the levels of mercury 
lied below the sensitivity limits of the instrumental 
technique. 



Discussion 
The complete set of experimental results obtained 
on the 18 different cosmetic fo1mulations and sum­
marized by data reported in table 7 allows to draw 
the following conclusions: 
• the concentration of mercury has been found to 

lie below the detection limits of the experimental 
technique in all the 18 assayed samples; 

• the presence of chromium was detected in ali the 
18 assayed samples; 

• apart from lead, ali the assayed e lements showed 
a marked variability of the concentration values 
over the time, thus indicating that the differences 
in the concentration values could be due to envi­
ronmental factors; 

• in four samples (#1, 3, 16, and 17, that is 2 out of 
5 body creams, I out of 2 soaps for the intime hy­
giene and the only assayed body cream) chro­
mium was the only element to be detected; 

The overall picture deriving from the experin1ental 
results seems to indicate that no ultimate conclu­
s ions can be driven by a s imple determination of 
the concentration of heavy metals in cosmetic for­
mulations, since there is a very broad variability of 
the results as a function of the sampl ing peri od and, 
at the same time, a non unifom1 distribution of the 
single heavy metals in the different samples. The 
average value are however low enough to ensure 
the safety of use, provided the cosmetic is applied 
in the most coITect way and, obviously, only on in­
tact skin. 
Moreover, the intrinsic toxicity of each heavy metal 
is a necessary but nota sufficient information in or­
der to quantitatively assess the ri sk for the consu­
mer, since the bioavailability of a heavy metal can 
be markedly affected by the presence in the cosme­
tic formu lation of other compounds (e.g. EDTA), 
which could act as carriers of the metal cation. 
Finally, it seems worthwhile to usto highlight that, 
as of now, no indication is given by the Italian Law 
conceming the accidental presence of heavy metals 
in a cosmetic formulation, the only statement being 
that heavy metals are included in the list of chemi­
cals that cannot be present in any ingredients of a 
cosmetic product. 

• 
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_________________ Synopsis 

The possibility of using a film plate-count method, instead of the too complex and lengthy traditional 
methods, has been evaluated in cosmetic products. Petrifilm® is a ready-to-use system for detecting any 
microbial contamination. It consists of a flexible polypropylene film suppo1ting on suitable dehydrated 
medium, a second support containing guar (a cold-water soluble gel-fonner) and an indicator on the in­
ternal surface. 
Petrifilm® proved to have a good sensitivity and to be more convenient than the method recommended 
by the Italian National Pharmacopoeia. Results showed that it is possible to detect microbial and fungal 
contamination of raw materials of natural origin, which are frequently used in cosmetic preparations. 
Positive results were obtained on finished products (oil in water emulsions). 

Riassunto 
E' stata valutata la possibilità di utilizzare, per la detenninazione della carica microbica di materie 
prime impiegate nei cosmetici e di prodotti finiti, un sistema pronto di conta in piastra (Petrifilm®, 
3M). Esso comprende un adatto terreno di coltura su un film di polipropilene, un supporto contenen­
te guar ed indicatore per evidenziare la crescita microbica. Il sistema ha mostrato una buona sensibi­
lità e appare più conveniente rispetto al metodo tradizionale riportato nella Fannacopea Ufficiale 
Italiana. I risultati del lavoro, seppure preliminari, dimostrano la sua applicabilità nel controllo della 
contaminazione microbica di materie prime ampialmente usate nell 'industria e delle emulsioni O/A. 
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lntroduction 

The criteria for microbial purity of cosmetic pro­
ducts are not exactly defined by Italian legislation. 
The national Jaw 7 13 of 11. I 0.1986 states that co­
smetic products "must not cause damage to human 
health when appl ied under nomrnl conditions of use 
and should confonn to criteri a of microbial purity". 
These criteria have not yet been defined by the Mi­
nister for Health, so that recommended microbial 
limits and officiai contro! procedures are not yet 
ava il able at present. The Ministe r 's decree of 
9.7.1987, repotting generai instructions conceming 
manufacturing, handling and storage areas and 
equipments for manufacturing industries, states that 
containers and water utilized must be such as to 
avoid any risk of microbial contamination; a "qua­
li fied person" is also responsible for the microbial 
characteristics of the finished products. 
The situation is expected to change rapidly, as the 
VI an1endment (council directive 93/35/EEC) to d1e 
cosmetic council directive 76/768/EEC imposes the 
microbial analyses of raw materials and of the fi­
nished products for the protection of the consumer. 
While waiting for defin itive instructions from the 
Public Administration it is possible to referto the 
criteria recommended by the English and American 
associations, CTFA and CTPA, and to ilie proposed 
EC directive re lating to microbial purity criteria 
which however has not yet been promulgated. 
In iliis paper we have chosen as a reference the mo­
nograph in the Italian Phannacopoeia (IX edition): 
"Microbial contamination of products not required 
to comply with the test for sterility". This mono­
graph provides the relevant microbial standards and 
contro! procedures (I). Tue Pharmacopoeia test for 
the detection of microbial contamination consists 
in the tradi tional quantitative techniques for the 
count of bacteria, moulds and/or yeasts using agar 
media and qualitative tests for the absence of cer­
ta in specified micro-organisms. 
Tue execution of these tests is complex and Jengthy, 
moreover it requi res specialized personnel and sui­
table equipment both for the preparation of the test 
materiaJs and for the execution itself. A more con-
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venient procedure that would simplify and reduce 
analysis time is desiderable. 
Petrifilm11 is a ready-to-use system for detecting any 
microbial contamination. It consists of: 
I . a suitable dehydrated medium ( one of the two 

types: SM for tota! aerobic bacteria, YM for yeasts 
and moulds) supporting on a polypropylene fi lm . 
2. a second suppor! containing guar (a cold-water 
soluble gel-former) and a growth indicator on the 
internal surface. 
As growth indicator two reagents are used: tetrazo­
lium for the tota! aerobic count in Petrifilm® SM or 
a phosphatase-sensitive indicator for ilie mould and 
the yeast count in Petrifilm" YM. The medium is 
rehydrated simply by inoculating the sample. 
This system has already been shown to provide a 
valid alternative to the traditional methods in detec­
ting microbia l contamination in a wide variety of 
foods, e.g. fish (2), milk (3, 4), meat (5), cheese, 
poultry and frozen vegetables (6). 
The Petrifìlm® system has been accepted and adop­
ted by AOAC to monitor milk and cheese products 
(7). 
These results suggested the extension of these 
methods to other fie lds, such as the cosmetic indu­
stry. 
The aim of the present work was to verify sensiti­
vity and convenience of the Petrifilm" plate-count 
methods compared to a traditional plate-count 
method in rout ine analyses of raw materials used 
in cosmetic products. Preliminar analyses were 
conducted on finished products (oil in water emul­
sions). 

Materials and methods 
Materials 
The materials tested are lis ted in Table 1. 
Tests were performed on 17 vegetable or animai 
raw materia ls employed as functional substances in 
cosmetic products (4 of them being preservative­
free) (nos. 1-17), on 8 plant glicolyc extracts (ali by 
their nature containing preservative) (nos. 18-25), 
and on 7 commerciai cosmetic products ali of whi­
ch were o/w emulsions (nos. 26-32). 
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Table 1 

DESCRIPTION OF EXAMINED PRODUCTS 

RAW MATERIALS 
n° Functional substance Preservative 

I Soya seeds, specific fraction Parabens; phenoxyethanol 0,8 % 
Not declared 2 Skin hydration factor 

3 Brain extract c rusca Propyleng lycol 
4 Hydrolyzed collagen None 
5 Vegetable polyoses 
6 S. cerevisiae celi extract 

Parabens and phenoxyethanol 0,4-0,6 % 
Phenonip 0.5% 

7 Calf thymus peptides Phenonip 0.3% 
8 Bovine ligament e lastin None 
9 Bovine brain phospholipids Phenonip 0.5% 

I O S. cerevisiae o ligopeptides Parabens and phenoxyethanol 0,5% 
Phenonip 0.4% 11 Fish g lycosaminoglycans 

12 Blood d ialysate None 
13 Bovine brain liposomes Phenonip 0.5% 
14 Tyros inase-inhibiting peptides Phenonip 0.45-0.55% 
15 Bovine heart extract conta ining Q, I O None 
16 Bovine brain liposomes 
17 Fibronectin derivatives 

18 
19 
20 
2 1 
22 
23 
24 
25 

no 

26 
27 
28 
29 
30 
3 1 
32 

Arundo donax 
Thymus vulgaris 
Urtica dioica 
Anthemis nobilis 
Rosmarinus officinalis 
Salvia officinalis 
Malva silvestris 
Opuntia ficus-indica 

Main constituent 
Not declared 
Jojoba oil-almond o il 
Glycerin 
Macadam ia nut o il 
Tocopherol 
Yegetables extracts 
Yegetables extracts 

Not declared 
Not declared 

GLYCOLIC EXTRACTS 
Propyleneglycol 
Propyleneglycol 
Propy lenegl ycol 
Propyleneg lycol 
Propyleneglycol 
Propyleneglycol 
Propyleneglycol 
Propyleneglycol 

EMULSIONS O/W 
Preservative 
Not declared 
Not declared 
Not declared 
Not declared 
Not declared 
Not declared 
Not declared 
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Table 2 

MICROBIAL COUNTS (mean ±SE x I 0 5 cfu/ml) AFfER SPECIFIC CONTAMINATION 
OF PRESERVATIVE-FREE RAW MATERIALS (Standard inocula of 10 ' to 10 6 /ml) 

CONTAMINANT PRODUCT (n°) 
4 

E .COLI 
TSA 1.4 ± 0,1 
PETRIFILM® SM 1.3 ±O. I 
S.AUREUS 
TSA 4.8 ±0.6 
PETRIFILM" SM 6.4 ± 0.7 
C.ALBICANS 
SDA+CAF 0.71±0.5 
PETRIFILM" YM 0.73 ± 2.4 
*Statistically significant differences for p =O.O I 

Microbial analyses for the detection of the tota I 
aerobic microbial and fungal counts 
Initia l samples were prepared by di luting 10 ml of 
each product with 90 ml of sterile peptone dilution 
water (Peptone Water, Difco). A suitable surfactant, 
5% of sorbitan monooleate (Tween 80, Atlas Euro­
pei), was added to assist the suspension of poorly 
water-soluble products. If necessary, the pH of the 
dispersion was adjusted to about 7. 
Samples 1,6,7, I O and I I contained as preservative 
various parabens and phenoxyethanol (as shown in 
Table I). In this case microbial contamination was 
detected after inactivation of the preservative system 
by addit ion ofO. l % TRITON X-100 plus 0.5% 
TWEEN80. 
The analyses were carried out under conditions de­
signed to avoid any accidental contamination of the 
samples, in a laminar airflow cabinet. 
The conventional "pour plate" test for the totaJ ae­
robic microbial and fungal count was performed by 
inoculating decimai serial d ilutions of sample in 
Tryptone Soya Agar (TSA, O xo id) and in 
Sabouraud Dextrose Agar (SDA, Oxoid) with ad­
ded chloramphenicol ( 100 mg/I). Phosphate-buffe­
red diluition water (Phosphate Buffered Saline, Dul-
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8 12 

13 ±O.I 2.5 ± 0.2* 
14 ±0.2 3.7 ± 0.3* 

4.7 ± 0.8 4 .6 ± 0.5 
6.2 ± 0.2 4.2 ± 0.4 

1.6 ± 0.3 8.0 ±O.I 
2.7 ±0.4 8.3 ±2 

becco "A" Oxoid; pH 7 .3) was used to prepare the 
samples. The plates for the tota] aerobic microbial 
count were incubated at 37 ± I °C for 5 days, and 
those for the fungal count at 25 ± I °C for 5 days. 
According to instructions from the manufacturer, 
analyses by Petrifi lm® method were perfonned by 
pi petting I ml of the original sample and each of its 
serial decimai dilutions to a Petrifilm• Aero bic 
Count Plate (SM) and I ml to a Petrifilm" Yeast and 
Mould Count Plate (YM). All plates were incubated 
at 32 ± I °C or at 25 ± l °C for 48 hours as appro­
priate. Analyses fora li methods tested were pe1for­
med in duplicate, three times each. Student 's t test 
was applied. 

Contamination Test 
Because of the very low microbiaJ contamination 
detected in ali materials examined we decided to 
contaminate some of the raw materials prior to te­
sting by inoculation of bacteri a or yeasts. 
Inocul a of Escherich ia coli (ATCC 25922), 
Staphylococcus aureus (ATCC 25923), Pseudo­
monas aeruginosa (ATCC 27853), a strain of Can­
dida albicans clinically isolated, and Bacillus spp. 
isolated from no.1 8 were used. 



Samples 4,8 and 12 of preservative free materials 
were contaminated with 10 ' to 10° micro-organi­
sms/ml. Samples characterized by a self-preserva­
tive activity of solvent such as glycolic extracts were 
contaminated by an inoculum of about IO 3 to I O' 
spores per ml Samples containing preservative sy­
stems (samples 6, IO, 11 and 26-32) were contami­
nated only after we had added TWEEN 80 and 
TRJTON X-100 as neutralizers. 

Results 
Tota! aerobic microbial and funga! counts 
Ali the samples examined except no. 18 showed to­
ta! aerobic microbial and funga! counts of less than 
I O cfu/ml. The tota! aerobic microbial count of no. 
18 Provençal Cane, by both the "pour plate" tech­
nique in TSA and the Petrifi lm® SM method, was 
45 cfu/ml and 60cfu/ml respectively (no statistically 
significant difference). Tue contaminating bacterium 
was Bacillus spp. 

Application of the contamination test to preser­
vative-free raw materials 
Microbial counts on antibacterial free samples 4, 8 
and 12 after contamination by inoculation of stan­
dard bacterial suspensions (Table 2) were not signi­
ficantly different in the two methods except for E. 
coli count in sample 12. Results show a higher sen­
sitivity for Petrifilm9

. 

Application of the contamination test to glycolic 
extracts of plants 
After contamination of ali glycolic extracts except 
no. 18 with Bacillus spp., we detennined rnicrobial 
counts by the two methods. Results were again not 
statistically different (Table 3) except for sample 
19, where the Petrifilm9 method was more sensitive. 

Application ofthe contamination test to raw ma­
terials containing preservatives 
Raw materials 6, I O and 11 , which contained apre­
servative system, were inoculated with standard su­
spensions of E.coli and C.albicans after neutraliza­
tion of the preservative system. Again the results 

L. Ptu, C Juliano, G Pmstno, P Mtnghettt 

Table 3 
MICROBIAL COUNTS 
(mean ±SE x 10' cfu/ml) 

AFTER CONTAMINATION 
OF NATURAL GLYCOLIC EXTRACT 

WITH BACILLUS SPP. 
(Standard inocula of I0 3 to 10• /ml) 

Prod. (n°) TSA PETRIFILM® SM 
19 3.3 ± 0.2* 5.2 ± 0.4* 
20 0.29 ±O. I 0.33 ± 0.7 
21 3.8 ±0.2 4.5 ±0.2 
22 0.32 ±o. l 0.37 ± 0.9 
23 0.45 ± I 0.5 l ± I. I 
24 3.8 ±0.3 4.5 ±0.3 
25 3.2 ± 0.5 2.6 ± 0.4 
*statistically significant differences for p=O.O l 

(Table 4) were identica!. 

Application of the contamination test to o/w 
emulsions 
After contamination of the selected emulsions, whe­
re the preservative system was neutralized, if neces­
sary, (nos. 30-32), the microbial counts were not sta­
tistically different (Table 5) except for sample 28 
inoculated with P. aeruginosa. In this case the Pe­
trifilm method was more sensitive. 

Conclusions 
The results show that the Petrifilm9 system and the 
conventional methods showed no significane stati­
stica! differences except in two cases where the Pe­
trifiJm® method was the more sensitive. 
The new procedure is more convenient than the tra­
ditional one in the following ways: 
-Petrifilm® does not require preparation ofthe com­
ponent parts requiring specialized staff or suitable 
equipment and requires less time for the procedure 
itself; 
-it is a compact system requiring less space for sto-
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Table 4 

MICROBIAL COUNTS (mean ±SE x I o ~ cfu/ml) AFTER SPECIFIC CONTAMINATION 
OF PRESERVED RAW MATERIALS (Standard inocula of 10• to 10 6 /ml.) 

CONTAMINANT PRODUCT (n°) 
6 10 11 

E.COLI 
TSA 4.1±0.8 3.6 ±0.6 2.0 ±0.3 
PETRIFILM~ SM 4.1±0.7 3.6 ± 0.7 1.8 ± 0.2 
C.ALBICANS 
SDA+CAF 42 ± 0.2 50 ± 0.8 50 ± 0.8 
PETRIFILM® YM 43 ± 0.7 58 ± 0.8 52 ± 0.6 

Table 5 
---

MICROBIAL COUNTS (mean ±SE x 10 ' cfu/m l) AFfER CONTAMINATION 
OF EMULSIONS WITH STAPHYLOCOCCUS AUREUS 

AND PSEUDOMONAS AERUGINOSA (Standard inocula of 10' to 106 /ml) 

CONTAMINANT PRODUCT (n°) 
26 27 28 29 30 3 1 32 

S.AUREUS 
TSA 6.8 ± 1.3 14±0.6 8. 1 ± I.O 15 ±0.5 li 14 ±0.8 7,4 ± 0.2 
PETRIFILM® SM 7.5 ± 1.4 15 ±2 7.9 ± 0.7 15 ±I 11 15 ±2 7,2 ± 0.4 
P.AERUGINOSA 
TSA 26 ±2 11 ± 3 19 ± 0.7* 20 ± 2 11±2 8.3 ±O. 7 15 ±5 
PETRIFILM® SM 27 ± I 13 ±2 24 ± 0.3* 27 ± 2 13 ± 1 11 ±0.5 18 ± 6 
*statistically significant differences for p=O.O I 

rage and during the incubation period. 
-Petrifilm® plates are easier to read than agar plates. 
Sample n.1 8, for example, showed colonies wich 
became confluent in 24 hours in the traditional agar 
media, whereas in Petrifilm® plates colonies were 
always clearly defined and more easily identified. 
This last is expecially advantageous in the investi­
gation of cosmetic powders wich often cause diffi­
culties in colony detection because they alter the 
medium. 
No incompatibilities among Petrifilm® and the raw 
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materials tested were detected. 
Tue Petrifi lm® system is more economica! if the to­
ta! test cost is considered, because of the shorter ti­
me required to perform the procedure. 
Further investigations have to be conducted espe­
cially on finished products; in fact, these preliminary 
data show the applicability of the method only to 
o/w emulsions. 

Author to whom correspondence should be 
addressed. Tel: 0791228735; Fax: 0791228733. 
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IN.- COSMETICS 

IN-COSMETICS Conference 1997 
Diisseldorf, May 5-7 

"MODERN CHALLENGES TO THE COSMETIC FORMUIATION" 

CALL FOR PAPERS 

Consumer demands and behavior as well as economie, regulatory and ecologica! 
changes present new challenges to the cosmetic and toiletries indust1y. To investigate 
in the newest developments of the cosmetic science and to keep up-to-date with 
them and to discuss and communicate with the leading scientists in the field is a ne­
cessity for everyone involved in the indust1y. 
The IN-COSMETICS Exhibition and Conference is the leading event that meets these 
demands. 
1997 the IN-COSMETICS Conference is organized for the first time by the "Verlag for 
chemische Industrie, H. Ziolkowsky GmbH", publisher of the "SOFW Journal" and 
other scientific publications for the persona! care industry. The conference will show 
tomorrow's technology and address the key problems of the indust1y. Leading derma­
tologists, regulatory specialists, consultants and research personnel will be invited to 
present their latest findings. 
A board of influential specialists guarantees the topicality and scientific quality of the 
program. 

If you are interested in giving a paper or if you ha ve a suggestion for an interesting to­
pic please contact: 

Organizing secretariat: 
Mr Robert Fischer 

Verlag filr chemische Industrie • H.Ziolkowsky GmbH 
POSTBOX 10 25 65, D-86015 Augsburg/Germany 

Tel. + 49 821 51 93 45/46 • Fax+ 49 821 - 51 79 53 
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IN-COSMETICS Conference 1997 

"MODERN CHALLENGES TO THE COSMETIC FORMULATION" 

In cooperation with : 
Colipa (The European Cosmetic, Toiletry and Perfumery Association), 

ISCD (lnternatiorn1I Society of Cosmetic Dermatology) 
IASC (lnternational Aloe Science Council) 

Sponsored by SÒFW Journal 

The 1997 IN-COSMETICS Conference in Dtisseldorf, 5-7 May promises to be the highlight 
of the cosmetic year. 

DAY 1. The Colipa speakers will concentrate on the challenges of cosmetic regulations. They 
will discuss the work of SCAAT, Colipa's steering comrnitee on Altematives to Animai Testing. 
Also the reality of ingredient labelling in the EU will be highlighted. What are the facts about 
BSE and Cosmetics? If you want to know May S in Dtisseldorf will show. New sunscreens re­
gulations and the role of Cotipa's cosmetic ingredient Committee round out this most interesting 
day. In a poster session Colipa will also introduce its inventory CD. 

Simoultaneously the IASC will hold its scientific workshop on Aloe vera."What quality stan­
dards exist?", "How can Aloe successfully improve formulations etc.", "What is the efficacy 
of Aloe vera and how can it be tested?". Forali who are interested in this unique raw materiai 
the IASC work shop offers many interesting features. 

DAY 2 of the IN-COSMETICS Conference 1997 is the ISCD Day. The ISCD is a multidisci­
plinary association of dermatologists, pharmacologists, cosmetic biologists and chemists. Foun­
ded in 1986 the goal of ISCD is to encourage a more continuos and stable exchange between 
the medicai comunity, de1matologists, and cosmetic chemists, pha1macologists, physiologists, 
toxicologists and experts of ali other disciplines related to Cosmetic Dennatology. It provides 
a forum for the exchange of ideas and methodologies partinent to the relateci disciplines and 
Cosmetic Dermatology. 

The themes of the ISCD Day are: 

The Dossier - Quality & Safety Aspects 
Scientific Backgrounds 

and 
Evaluation of cosmetic formulations 
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Experimental and dermatologica! approaches 

Scientific topics sponsored by ISCD are the following: 

• Basic requirements 
• Uv Filters as skin protectors 
• Hair growth 
• Allergie reactions to cosmetics 
• Natural products 
• Environmental impacts 
• Activity evaluation of raw materials 
• Activity evaluation of finished products 
• Cosmetic approaches in pigmentary disorders 
• Alternatives to animai experiments. 

DAY 3 is devoted to "Green actives for cosmetics" and "Modem formulation concepts". 
Leading Research & Development specialists explain the latest developments in new raw ma­
terials and formulation concepts. 

The IN-COSMETICS Conference 1997 in a must forali involved in cosmetic, phannacologic 
and dennatologic science. Some of the most important issues of the industry are discussed. With 
a visit you will be able to converse with Ieading scientists and your individuai questions and 
problems could be answered. At the same time a visit of the IN-COSMETICS Exhibi tion in 
Di.isseldorf gives you the unparalled opportunity to see and speak to leading manifacturers and 
suppliers of raw materials and ingredients . 

Organizing secretariat: 
Mr Robert Fischer 

Verlag fiir chemische Industrie • H.Ziolkowsky GmbH 
POSTBOX 10 25 65, D-86015 Augsburg/Germany 

Tel. + 49 821 51 93 45/46 • Fax+ 49 821 - 51 79 53 
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In close cooperation with IN-COSMETICS 

lnternotl0l101 Society of 
Cosmetic Dermotology 

THE I.S.C.D. DAY 
Diisseldorf - 6 May 1997 

President: Prof. Dr. Rodolfo Paoletti, 
President of European Federation of Farmacologists (EPHAR) 

SECOND ANNOUNCEMENT 
ffiE DOSSIER - Quality & Safety Aspects 

Scientific Backgrounds 
Chairs: P. Morganti, C.E. Orfanos 

Lecturers: 
Prof. Dr. Mercedes DE SOLA (Belgium); Prof. Dr. Hans SCHAEFER (France); 

Prof. Dr. Nicola LOPR.IENO (lraly) 

EVALUATION OF COSMETIC FORMUIATION 
- Experimental and Dermatological Approaches -

Chairs: B. Giannotti, C.E. Jacobson, F. Kerdel Vegas, F. Kemper, H. Schaefer 

Lecturers: 
Dr. jochen SPENGLER (Germany); Prof. Dr. Helmut IPPEN (Germany); 

Prof. Dr. Benvenuto GIANNOTII (ltaly); Prof. Dr. Constantine D. KOUSKOUKIS (Greece) 
Prof. Dr. Constantin E. ORFANOS ancl Dr. Ulrike BLUME (Germany): 

Prof. Dr. Pierfrancesco MORGANTI (lta ly); Prof. Dr. FriLZ H. KEMPER (Germany); 
Prof. Luis RODRIGUES (Portugal): Prof. Coleman JACOBSON (USA); Prof. Broclie JAMES (USA). 
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Announcement 

THE DOSSIER - Quality & Safety Aspects 
Scientific Backgrounds 

Chairs: P. Morganti, C.E. Orfanos 

8,30 Prof. Dr. Rodolfo PAOLETII, Italy 
Introductory remarks 

9,00 Prof. Dr. Mercedes DE SOLA, EU Brussels 
Scientific demand of the Dossier - VI Amendment 

9,20 Prof. Dr. Hans SCHAEFER, France 
Skin barrier 

9,40 Prof. Dr. Nicola LOPRIENO, Italy 
Alternatives to Animai Experiments 

10,00 - 10,30 Cojfee Break 

EVALUATION OF COSMETIC FORMUIATION 
- Experimental and Dermatological Approaches -

Chairs: C.E. Jacobson, F. Kemper 

10,30 

10,50 

11,10 

11,30 

Dr. ]ochen SPENGLER, Germany 
Basic requirements 

Prof. Dr. Helmut IPPE , Germany 
UV Filters as skin protectors 

Prof. Dr. Benvenuto GIANNOTII, Jtaly 
Cosmetic approaches in pigmentary disorders 

Prof. Dr. Constantine E. KOUSKOUKIS, Greece 
Allergie reactions to cosmetics 



Announcement 

11,50 - 13,00 Lunch 

13,00 

13,20 

13,40 

14,00 

14,20 

14,40 

Chairs: B. Giannotti, H. Schaefer, F. Kerdel Vegas, 

Prof. Dr. Constantin E. ORFANOS and Dr. Ulrike BLUME, Germany 
Hair growth 

Prof. Dr. Pierfrancesco MORGANTI, Jtaly 
Natural products 

Prof. Dr. Fritz H. KEMPER, Germany 
Enviromental impacts 

Prof. Dr. Luis RODRIGUES, Portugal 
Activity evaluation of raw materials 

Prof. Dr. Coleman JACOBSON, USA 
Products for skin aging: activity evaluation 

Prof. Dr. Brodie JAMES, USA 
Hair products: activity evaluation 

15,00 - 16,00 Genera! discussion and poster-discussion 

End of ISCD Day 
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Announcement 

The Division of Plastic Surgery 

University of California School of Medicine San Francisco, California 

and Davies Medicai Center, San Francisco 

present 

THE NINTH ANNUAL 

SYMPOSIUM ON 

AESTHETIC SURGERY 
FEATURING LIVE SURGERY 

Endorsed by the American Society of Aesthetic Plastic Surgery (ASAPA) 

March 20-22, 1997 
San Francisco - California 

Symposium Chairman: John Q. Owsley, M.D. 
Programm Chairman: Bernard S. Alpert, M.D. 

Televised Surgery Coordinator: Issa Eshima, M.D. 
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THE ANTIAGING LINE 

GLYCOLIC ACID ACTIVATED BY 
GELATIN • GLYCINE® 
TO NORMALIZE THE SKIN TURNOVER 

LA LINEA ANTIAGING 
CON ACIDO GLICOLICO #ATTIVATO" 
PER NORMALIZZARE 

IL TURNOVER CUTANEO 

~ La Ricerca Scientifica 
L/T..JY_/. nella Dermocosmesi 

maVI MAVI SUD s.r.l. Apri lia (LT) - ltaly 

THE EVOLUTION IN COSMETIC SCIENCE 
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