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9 8 % EFFECTIVE SUNSCREENS 
FILTRI SOLARI PRO'IE18I'IVI Al 9 8 % 
• High tollerability. Altamente tollerabili 
• Non greasy. Non grassi 
• Rapidly disappearing. Invisibili sulla pelle 
• Easy to apply. Facili da spalmare 
• Photostable. Fotostabili 
• Water proof. Idrorepellenti 

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

To preserve skin natural defences 
Preserva le naturali difese della pelle 

To prevent the oxidative stress 
Previene la formazione dei radicali liberi 
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Migliora la pettinabilità e la lucentezza dei capelli 
Enhance brigthness and hair combing 
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® •Lotion 
•Diet supplement 
•Shampoo 

For the treatment of hair loss 

Lm mavt 

The right solution 
to an old problem 
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MEAN PERCENTAGE VARIATION OF TOTAL HAIR MASS PER cm2 OF PATIENTS WITH 
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NO SIDE EFFECT WAS RECORDED 
I Morganti P, Fabrizi G, James B, Bruno C, J. Appl. Cosmeto/.16,57,1998 

1 Fabrizi G, Morganti P, (1999),SOFW-Joumal, 125, 2/3 :10-13 
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URL=http://www.mavicosmetics.it I Morganti P, (1999) ,Eurocosmetics 9: 30-32 



Caracteristics 
• Autodosable 
• PH balanced 
• Al.cool-free 
• Non-irritating 
• Gentle 

A NEW MAVICEUTICA 

FDR TDPICAL TREATMEN 

OF SKIN INFECTIOr 

ALFA 4 

MICOSPUMA 

MILD ANTIMICRDBIAL 

CLEANSE~ 

MAXIMUM STRENGTI-

Indications 

> In pre and post-operative 
treatment 

> In post laser treatment 

>In preventing infection and 
formation of scar lesions 

For more scientific 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 

> To help in healing and 
revitalizing damaged skin 

DOES NOT DRY OR IRRITATE THE SKI 
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GENERAL INFORMATION 

The JOURNAL OF APPLIED COSMETOLOGY is an intemational joumal devoted to publisching originai 
papers, reviews and other materiai which represent a usefu l contribution to research on the skin and on 
cosmetics. 
It is aimed at cosmetic chemists, dermatologists, microbiologists, pharmacists, experimental biologists, 
toxicologists, plastic surgeons, and ali other scientists working on produets which will come into contact wi th 
the skin and its appendages. 
The Journal is publisched quarterly in English. lt is distributed to cosmetie chemists, dermatologists, plastie 
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), Advisers, Publishers of Distributors of this Journal. 

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

Sections of J ournal 

The following sections will be features of the Journal: 

Originai Laboratory Studies: descriptions of originai investigative laboratory rescarch in cosmetics and 
re lated areas. 

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

Generai Artieles: scientific articles of generai interest to our readers wi ll be considered for publication. These 
articles should be concerned with newer developments in such re lated fie lds as dermatology, biology, 
toxicology, etc. 

Slwrt Commu11icatio11s: the lenght should not exceed 5 typewritten pages with not more, than 3 figures 
included. Headings ("Materials", "Discussion", etc.) as well as Summaries are to be omitted. lf accepted, these 
submissiori will appear in print in a very short time. 

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

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

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

Address: all papers should be subrnitted to: 
Dr. P. Morganti 
lNTERNATIONAL EDIEMME 
Via Innocenzo XI, 41 
00165 Rome - l taly 
Tel. 0039/6/393.78.788 
Fax. 0039/6/63.80.839 



INFORMATION FOR AUTHORS 

Papers must be submitted in English. Authors whose mother tongue is Aot English should arrange for their 
manuscripts to be written in proper English prior to subrnission. 

Procedure of Sub111issio11 of Ma11uscripts: submit three copies of both the manuscript and ali illustrative 
materiai to the above address. 

Orga11izatio11 of the Manuscrìpt: investigative studies should be organized as fol low: title, abstract page, 
introduction, materiai and methods, results, d iscussion, acknowledgments, references, Jegend 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 
throughout. For multiple authors, use the surnames of ali authors at the first reference and only the first author 
followed 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 fi nal position. 

Tide page: list the title, name(s) and degree(s) of author(s), deparunent(s) and institution(s) at which the work 
was done, c ity, 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 Janguage title of not over 70 characters (including spaces) 
suitable for use as a running head and must a lso 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 jou rnals, it must be self-explanatory and should not 
inlcude abbrev iations, footnotes, and references. 

FooMotes: should be listed consecutively at the bottom of the page on which they fa ll , designated by the 
fo llowing symbols in arder *,+,+,**, etc. 

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

References: the references have to be abbreviated as listed in the lndex Medicus. The style of the references 
must conform to the examples given below: 
I) Robbins CR, Ke llych ( 1970) Aminoacid composi ti on of Mman hair. Text Res J 40:89 1-896 
2) Strehler BL ( 1977) Time, cells and aging 2nd edn. Academic Press, New York 
3) Ebling FJ, Rook ( I 972) Cielic aetivity of the fo ll iele. In : Textbook of dermatology I I , Blackwell, Oxford, p. 
1567- 1573. 

Illustratio11s: figures should be numbered consecutively using Arabic numerals Tables should be numbered 
consecutively, using Roman numerals. Ali photographs should be black and whi te, glossy and unmounted. The 
number and size of illustration should be restrieted to the minimum needed to clarify the text. Authors requiring 
extra space for ill ustrations 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 Exerime11ts: descriptions of animai experiments should include fu ll details of the types of animai 
used (inbred, etc.) and the conditions under which they were kept (standard diett, etc.) 

Trade Names: ali common cosmetic ingredients should be referred to by their generie names, as indicated in 
the latest edition of CTFA Cosmetic Ingredient Dictionary, and the European Pharmacopeia. If a materials is 
not listed, then the trademarked name can be used, with the chemical composition given in footnotes. 
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Summary 
Zinc is an essential trace element which participates in several biochemicaJ pathways. l t is also im
portant for skin homeostasis, as shown by the relevant changes of skin and its appendages during 
the primary form of zinc deficiency, named "acrodermatitis enteropathica" (AE). Cutaneous lesions 
resembling AE may also develop owing to acquired zinc deficiency due to multiple causes: nutritio
nal factors, alcoholism, malabsorption, liver cirrhosis, chronic renai di seases and other chronic debi
Jitating disorders. In acute zinc deficiency, the skin eruption is vesico-bullous or eczematous, whe
reas in the chronic state parakeratotic psoriasiform lesions occur. Other signs include widespread 
asteatotic eczema, cheilitis, glossitis, stomatitis, alopecia, nail anomalies, and are usually associated 
with extra-cutaneous manifestations. The recognition of the underlying zinc deficiency is of crucial 
value as zinc supplementation causes regression of symptoms. 
In some skin disorders, the epidermal and/or serum concentrations of zinc were found to be decrea
sed, but the actual implications of such abnormalities are stili unknown and controversia!, at least 
for some diseases. Some evidences seem to support the implication of zinc in wound healing, pre
vention of UVA-induced apoptosis, sebum composition and excretion. Some reports showed a po
tential usefulness of oral zinc in skin diseases, such as acne vulgaris, recalcitrant warts, leprosy, de
cubital ulcers, amicrobial pustulosis, erosive pustulosis of the scalp, perifolliculitis capitis absce
dens et suffodiens and necrolytic aerai erythema. 

Riassunto 
Lo zinco è un oligoelemento essenziale che prende parte a numerosi processi biochimici. Esso è an
che di fondamentale importanza per l' omeostasi cutanea, come è dimostrato indirettamente dal coin
volgimento della cute e dei suoi annessi durante il deficit primitivo noto come "acrodermatite ente
ropatica" (AE). Lesioni simili a quelle dell' AE si possono osservare in caso di defi cit acquisito di 
zinco secondario a patologie di vario tipo: carenze nutrizionali , alcolismo, malassorbimento, cirrosi 
epatica, nefropatie croniche e altre malattie debilitanti croniche. In corso di deficit acuto di zinco, le 
lesioni cutanee assumono un aspetto vescico-bolloso o eczematoso, mentre durante gli stadi cronici 
si notano prevalentemente manifes tazioni psoriasiformi. Altri possibili segni sono eczema asteatosi
co, cheilite, glossite, stomatite, alopecia, onicodistrofie, e vari sintomi extra-cutanei. L' individuazio
ne del deficit di zinco è fondamentale in questi casi dal momento che la terapia con zinco orale con
sente la regressione completa di tutti i sintomi. 
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In alcuni disordini cutanei si è riscontrata una riduzione delle concentrazioni epidermiche e/o sieri
che di zinco, ma la reale rilevanza di tale riduzione è ancora sconosciuta, per lo meno in alcune con
dizioni. Si è ipotizzato un ruolo dello zinco nel processo di guarigione delle ferite, nella prevenzione 
dell' apoptosi indotta dagli UVA, nella composizione ed escrezione di sebo. Alcune esperienze de
pongono per il potenziale valore terapeutico dello zinco in talune dermopatie, come acne, verruche, 
lebbra, ulcere da decubito, pustolosi amicrobica, pustolosi erosiva del cuoio capelluto, perifolliculi
tis capitis abscedens et suffodiens ed eri tema necrolitico aerale. 

184 



INTRODUCTION 

Zinc is an essential trace element, contained at 
high concentrations in shellfish, legumes, nuts, 
whole grain and green leafy vegetables; fruits, 
wine, beer and spirits contain insignificant le
vels (l). Zinc supply depends on the protein 
content of the food ; protein undernouri shment 
and intake of foods wi th high amounts of phyta
tes and fibres can Jead to zinc deficiency. The 
daily ora] dose of this element should be of ap
proximately 3mg in infants less than 6 months, 
5mg in infants 0.5 to I year old, lOmg in chil
dren I to 7 years old and l 6mg from the I I '" 
year onwards. During pregnancy and lactation, 
women should receive 20-25mg of zinc daily 
(2). 
The normai serum leve! of zinc is about 70-
l 25µg/100mg, equivalent to ll -1 9~tmol/l. The 
mean concentration, determined by atomic ab
sorption spectrophotometry, is about 60µg/g in 
epidermis and 40µg/g in upper dermis, with le
vels much higher in the upper than in the lower 
dermis layers (3).There is no correlation 
between the tissue and serum concentrations. 

BIOLOGICAL FUNCTIONS 

Basic funcfions 

Zinc participates in severa! biochemical and 
biologica] pathways (Table I). In particular, it is 

Table I. 
Principal biologicalfunctions regulated by zinc. 

lmmunity (both specific and non-speci fic) 
DNA, RNA and protein synthesis 
Celi division and activation 
Action of severa! hormones and enzymes 
Functional integrity of membranes 
Growth 
Development 
Neurosensory functions 
Apoptosis (inhibition) 
Inflammation (inhibition) 
Oxidative stress (inhibition) 

N. Cassano, A. Amoruso, G.A. Vena 

well-known that severa! aspects of specific and 
non-specific immunity are regulated by zinc 
( 4,5): development and functionality of neu
trophils and NK cells; intracellular killing, cy
tokine production and phagocytosis of ma
crophages; many functions of T lymphocytes, 
including activation, Th I cytokine production, 
B lymphocytes help; development of B 
lymphocytes and production of antibodies, 
especially of IgG. The effects of zinc on the im
mune system are mostly mediated by the in
fluence on cellular functions (DNA replication, 
RNA transcription, cell division and activation). 
Furthermore zinc inhibits the production of tu
mor necrosis factor (6). Zinc is also a cofactor 
for over 200 enzymes (the most important of 
which are listed in Table II) (7-9). It is a consti-

Table II. 
Principal enzymes wirh zinc-dependen.t ac!iviry. 

Alkaline phosphatase 
Alcohol dehydrogenase (and other dehydrogenases) 
Carboxypeptidase 
Digestive enzymes 
Metalloproteinases 
Thymulin 
Thymopoietin 
Cu-Zn superoxide dismutase 
DNA and RNA po lymerases 
Thymidine kinase 
Ribonuclease 

tuent of some nuclear hormone receptors, such 
as those for steroids, thyroid hormones, vitamin 
D and retinoids (l 0). 

Cufaneous funcfions 

Zinc is also imp01tant for skin homeostasis; so
me evidences support its role for specific skin
related processes. 
In human skin fibroblasts the antioxidant effects 
of zinc have been demonstrated; interestingly, 
these effects do not appear· to be mediated by 
antioxidant metalloenzymes (Il). It was also 
found that zinc can protect human cutaneous fi-
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broblasts against both UVAl-induced DNA da
mage and early/delayed apoptosis (1 2). 
The involvement in wound healing has been al
so suggested. During the healing process, zinc 
accumulates into the skin (1 3). Moreover, zinc 
supplementation leads to an higher percentage 
of Langerhans' cells having dendrites in the epi
dermis of patients with decubital ulcers; it is 
likely that the increased motility of these cells 
may favour the healing process of the lesions 
( 14). However, the actual value of zinc in 
wound therapy is stili controversia! ( 15). 
Hints suggesting a potential role of zinc in skin 
desquamation have been provided. In fact, a 25 
kDa chymotrypsin-l ike proteinase possibly in
volved in this process has been characterized in 
the stratum corneum; this enzyme can be inhibi
ted by zinc ion and also by aprotinin and chy
mostatin (16). This finding can explain, at least 
in part, the squamous nature of lesions associa
ted with chronic zinc deficiency. 

ZINC DEFICIENCY 

Zinc defic iency may be distinguished in pri
mary and acquired forms (17). In turn, the pri
mary form s can be linked to a specific defect of 
absorption (acrodermatitis enteropathica) or to 
insufficient nutrition (endemie nutritional zinc 
defi ciency) . The acquired zinc deficiency is a 
consequence of gastrointestinal tract disorders 
causing diarrhoea and malabsorption or of other 
diseases. 

Acrodermafifis enferopafhica 

Acrodermatitis enteropathica (AE) is a rare di
sease probably inherited in an autosomal reces
sive fashion, which was identified in 1936 by 
Brandt ( 18) and further investigated in 1942 by 
Danbolt and Closs (19) who gave the name to 
the disease. 
The link between the disease and zinc defi
ciency was first described by Moynahan in 1974 
(20). In patients affected by AE the zinc absorp-
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tion is low (2-3% compared with 27-65% in 
normai adults); the precise cause of this malab
sorption is unknown. Probably, some cases of 
AE can be caused by a cellular defect in zinc 
metaboli sm rather than by a reduced absorption 
(21 ). 
Clinica) features. The onset of the disease is 
usually 4-6 weeks after weaning or can occur 
earlier if breast milk is not g iven. AE is typical
ly characterized by vesicobullous lesions on 
hands, feet and periorificial areas and severa! 
systemic symptoms: irritabil ity, photophobia, 
hair loss and thinning, diarrhoea, stunted 
growth, decreased resistance to infections and 
poor wound healing. Angular chei litis is an im
portant clinica! feature which seems to be asso
ciated with the risk of relapse and needs usually 
more time to improve during treatment compa
red with other manifestations (22). 
Microscopie findings. The histological fi ndings 
related to the vesicobu llous lesions consist in in
traepidermal vacuolization and massive balloo
ning, with prominent epidermal necrosis and 
with no acantholys is. Bu llous lesions seem to 
develop ex novo on unaffected areas and not on 
erythematous patchy lesions (23). Light and po
larizing microscopy of the hair can display une
ven diameter of the shafts, atypical trichorrhexis 
nodosa with stretched fractures, pseudomoni
lethrix, irregular pattern of alternating dark and 
bright bands (24). 
Diagnosis and management. In AE the serum 
zinc leve! is significantly decreased. However, 
serum zinc values are not a good index of tissue 
zinc concentrations; in the serum, zinc is almost 
entirely bound to transport proteins, and its tis
sue availability may be regulated by multiple 
factors. There is a good correlation between de
pressed plasma zinc levels and low alkaline 
phosphatase activity (25). 
Without proper management, the prognosis is 
poor and in the past a lethal outcome occurred 
within 4-5 years. Ora! zinc supplementation, at 
the dai ly dose of 2mg/kg, induces a prompt re
gression of symptoms within I or 2 weeks. Pro-



longed therapy at least to adult age is necessary 
to prevent recurrence of manifestations. 
Anyway, a trend towards improvement with age 
is possible. Duri ng supplementation, it is man
datory to monitor the serum levels of zinc and 
copper and the immune functions in order to 
provide a proper dosage of zinc according to 
different stages. In fact, severa! evidences have 
shown that excessive zinc dosages induce low 
copper levels with subsequent impairment of 
immune function (21 ,26). 

Endemie nutritional zinc 
deficiency 

This form has been described in severely mal
nourished children, presenting with dwarfism 
and hypogonadi sm as the mai n symptoms (27). 
The deficiency is due to the peculiar diet of peo
ple from some underdeveloped countries, which 
consists mainly of unleavened whole grain 
bread with a high fibre and phytate content; se
condarily, concomitant concausa! factors may 
be represented by the habit of clay eating and 
frequent hookworm infestation. 

Acquired zinc deficiency 

Etiology. Zinc-depletion syndrome was first re
cognized in patients with AE-like cutaneous le
sions after prolonged tota! parenteral nutrition 
for bowel disturbances (28,29). The syndrome 
can develop within 2-3 months in adult subjects 
who receive as little as 0.2 mg/day or 1.3% of 
the recommended allowance (30); if there is a 
concomitant abnormal bowel function, zinc de
pletion can occur earlier. Premature infants are 
particularly prone to develop zinc deficiency, 
because they have negligible zinc stores, under
go rapid growth and show an insufficient ab
sorption compared to mature infants, or because 
they receive mother's milk which has an insuffi
cient zinc content. However norma] neonates or 
growing children can also require increased zinc 
supplementation. Other groups at risk are pre-
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gnant women, elderly people and malnourished 
subjects (5-9). 
Ali the conditions that decrease zinc absorption 
or increase the metal loss from the gastrointesti
nal tract, skin or urine are able to induce a zinc 
deficiency due to the limited availability of ra
pidly exchangeable zinc pools in the body (5-9, 
26, 3 1-38) (Table HI). 

Table III. 
Most important pathologica/ conditions 

with risk of zinc deftciency. 

Alcoholism (alcoholic liver cirrhos is and pancreatitis) 
Malabsorption 
Arti ficial nutrition 
C hronic diarrhoea 
Intestina) by-pass (especially in patients with poor eating 
habits) 
Extensi ve burns 
HIV infection 
Chronic renai diseases 
Chronic debilitating disorders 
Sickle celi anem ia 
Drugs: chelating agents (pen icillamine), cimetidine, 
diuretics (ACE-inhibitors, thiazides, chlorthalidone) and 
chemotherapy (cisplatin, antileukemics) 

Clinica! features. The syndrome includes acute 
or chronic forms ( 17,39-4 1). In acute zinc defi 
ciency cutaneous symptoms resemble AE. The 
skin eruption is vesico-bullous or eczematous, 
located on hands, feet, anogenital area and at 
periorificial leve!; typical flat bullae surrounded 
by red-brown erythema can develop on flexural 
finger creases and palms. There can be also pa
ronychial inflammation and angular stomatitis 
with perioral lesions sparing the vermilion bor
der. Necrotic and burn-like lesions can be seen, 
as well as oozing lesions on the heels of bedrid
den patients. Hair growth stops and there can be 
a diffuse thinning of the scalp hair, possibly lea
ding to tota! alopecia within few weeks. 
The patients with chronic zinc deficiency show 
psoriasis-like parakeratotic changes on areas 
subject to repeated pressure and trauma; the le
sions are well-demarcated, thickened and of a 
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brownish colour. Other skin changes include: li
chenification, moderate scaling, seborrhoeic 
dermatitis-like lesions on the face, flare-up of 
acne vulgaris, delayed wound healing. In c irrho
tics a widespread asteatotic eczema can occur. 
The hair have a poor and sparse growth and 
show structural changes. White, transverse 
bands and depressions may be observed on the 
nai ls. In severe deficiency, deep transverse de
pressions (Beau 's lines) on the finger nails due 
to temporary arrest of nail growth become visi
ble 3-4 weeks after the start of zinc supplemen
tation. 
Various degrees of systemic involvement are 
possible (Table IV) depending on the severity of 

Table IV. 
Possible system ic symploms of zi11c deficie11cy. 

Delayed puberty in adolescen1s 

Diarrhoea 
Emotional disorders 

Growlh re1ardation 

Hyperammonemia 
lmpaired reproductive develop111e111 in males 

(hypogonadism, oligospermia) 

l nlercurrent infect ions 

Menlal lethargy 

Ocular abnormalities (reduced abili1y to dark adap1. 

pho1ophobia. optic neuritis) 

Poor appeti1e 
Tas1e abnorrnali1ies 

Weight loss 

deficiency (8,9,40). Interestingly, diarrhoea is 
not only a cause of z inc deficiency but a lso a 
consequence of this through sti li unknown me
chanisms. 
Diagnosis. The serum zinc and alkaline pho
sphatase levels are low (39); between these two 
parameters there is a positive correlation which 
can be used diagnostically and to contro! the ef
fects of treatment. It is also important to consi
der the leve! of plasma albumin that binds 60-
70% of circulating zinc. The actual utility of 
measuring zinc concentrations in hair and sweat 
is stili uncertain. Skin changes relateci to acute 
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and chronic zinc defic iency must be differentia
ted with a great variety of vesico bullous and 
scaly disorders, respectively. Differentia l dia
gnosis also includes eczematous eruptions, pso
riasis, stasis eczema (42), asteatotic eczema, se
borrhoeic eczema, kwashiorkor, pellagra and 
necrolytic migratory erythema ( 43,44 ). 
Management. Severe forms can be fatai if unre
cognized and untreated . T herapy in adult pa
tients is based on oral zinc sulphate tablets of 
0.2 g b.i.d or t.i.d. (about 2 mg zinc/kg); si milar 
doses on a kilogram basis are given to children. 
Parenterally, 0,2-0,3 mg zinc/kg/day can be 
used in severe acute forms. During zinc therapy 
serum copper and immune status should be ca
refully monitored. Long-term high zinc supple
mentation is not recommended and is indicated 
only for AE (40). 

ZINCANO SKIN DISEASES 

The role of zinc in the pathogenesis of some 
skin diseases has been frequently cla imed, 
a lthough conclusive results are avai lable only in 
some instances. There are severa] reports sugge
sting the therapeutic potential of zinc for skin
re lated disorders. Some of these reports are 
however anecdotical and need to be confirmed 
by controlled studies. 

Leprosy 

In severa! trials the zinc serum levels and the ef
fects of oral zinc as an immunomodulator in le
prosy were studied. In ali subtypes, especia lly in 
erythema nodosum leprosum, low serum zinc 
levels with parallel increase of serum copper 
were observed. Zinc therapy restored normai 
zinc Jevels but was unable to reduce copper le
vels (45). 
In subjects with multibacillary Jeprosy oral zinc 
was administered in combination with conven
tional antileprosy drugs. The addition of zinc in
duced faster clinica! irnprovement, rapid fall in 
the bacterial index, greater influx of lymphocy-



tes in the granuloma and neovascularization 
(46). Moreover, the adjunctive therapy with zinc 
in recurrent erythema nodosum leprosum cau
sed a marked improvement in the frequency, du
ration, and severity of the reaction, with a signi
ficant decrease of steroid requirement (47,48). 

Allergie contact dermatitis 
to nickel 

In a guinea pig model, without zinc sulphate in
terventions, nickel-exposure resulted in signifi
cantly higher stimulation indices at the 
lymphocyte transformation test as compared to 
non-exposed controls (49). 
Weissmann and Menné (50) reported cases of 
nickel dermatitis improving after ora! admini
stration of zinc sulphate. The response to zinc 
sulphate has been more recently studied in J 5 
patients sensitized to nickel (5 l ). Zinc improved 
both clinica! manifestations and pruritus, and 
abolished or reduced the majority of patch test 
reactions. According to the authors of this study 
(5 1 ), severa! mechanisms of action of zinc can 
be speculated in nickel contact allergy, inclu
d ing: prevention of complete antigen formation, 
remava! or decreased absorption of nickel, and 
reduction of reactive oxygen species. 

Acne vulgaris 

Rebello et al. (52) demonstrated an inibitory ef
fect of zinc on the lipase of Propionibacterium 
species found in human pilosebaceous foll icles. 
They noted also a small, but not significant, fall 
in the free fatty acid content of skin surface li
pid in vivo in acne patients treated with zinc. 
Other authors pointed out that supplemental 
zinc sulphate may reduce the quantity of skin
surface sebum (53). 
An in vivo study conducted in acne patients 
treated with zinc gluconate suggests that this 
treatment can inhibit chemotaxis of poly
morphonuclear cells by reducing granulocyte 
zinc Jevels (54). Recent studies support the ef-
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fectiveness of zinc g luconate for the treatment 
of inflammatory acne (55,56). 

Miscellaneous disorders 

There have been some evidences suggesting a 
potential usefulness of ora! zinc supplement in 
the prevention of diaper rash in normai infants 
(57), but this topic has not been further investi
gated. 
In some skin disorders such as acne, psoriasis, 
dermatitis herpetiformis and Darier's disease, 
the zinc epidermal concentrations were found to 
be decreased, in spite of normai serum zinc le
vels, but the actual implications of such abnor
malities are stili unknown and may be non-spe
cific (58). 
Low serum zinc was also observed in children 
with atopic eczema; it was suspected that this 
finding could be regarded as a non-specific con
sequence of the dermatitis and that there was no 
indication for zinc therapy in patients with ato
pic eczema (59). This was subsequently confir
med by a double-blind placebo-controlled tria! 
which demonstrated no improvement of disease 
activity by zinc sulphate (60). 
Beneton and coworkers (61) described two 
young women with amicrobial pustulosis asso
ciated with autoimmune diseases, in whom the 
pustulosis healed with zinc supplementation. 
Ora! administration of zinc is also considered 
effective for the treatment of erosive pustular 
dermatitis of the scalp (62,63), perifolliculit is 
capitis abscedens et suffodiens (64) and ne
crolytic aerai erythema (65). 
A recent placebo-controlled tria! (66) has highli
ghted the efficacy and safety of ora! zinc 
sulphate in the treatment of recalcitrant warts. 
In fact, in the zinc-treated group a complete 
clearance was observed in about 61 % of cases 
after I month and 87% of cases after 2 months 
of treatment with lOmg/kg daily. A direct rela
tionship between response to treatment and se
rum zinc leve! was observed. 
Nutritional factors bave been implicated in the 
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prec1p1tation of systemic lupus erythematosus 
(SLE); among the aggravating substances, some 
authors include excess calories and protein, high 
fat, iron, L-canavanine and zinc (67). In 1979 
Fjellner (68) described the case of a woman, 
treated with hydralazine and propranolol for 6 
years, who developed multisystemic manifesta
tions of a LE-like syndrome within one week 
after starting ora! zinc therapy. The actual role 
of zinc as inducer of SLE is stili obscure, 
although some evidences suggest the involve
ment of zinc in both the functionality of some 
autoantigens and in the acti vity of enzymes ope
rating in some autoimmune reactions (69,70). 
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Summary 
More than 20 synd romes, most congenita!, have hypertrichosis as a feature. An excessive growth of 
non-androgen-dependent hair has been reported in association with many acqui red diseases and me
dications, some of which, as cyclosporine, can be administered also in children. Even though pri
mary hypertrichosis is benig n in most cases, it may result in cosmetic d isfigurement and psychoso
cial trauma; a pediatrie assessment is necessary to ru le out associated diseases. Lanugo hai r can oc
cur in otherwise healthy indi viduals but can be associated with polymyositis and neoplasms. Hi rsu
tism can be idiopathic, but often can be associated with an adrenal or ovarian cause. Thus ali women 
with hirsutism require carefu l evaluation. More, growi ng evidence has linked hyperandrogenism to 
increased risk of card iovascular disease, genital tract neoplasms, and non-insulin-dependent diabe
tes mell itus. An application from the study of hairs comes from oligoelements. A recent study inve
stigating the zinc sta tus of e ighty newborn babies with neural tube defects and their mothers compa
red with contro ls found a positive association be tween this defects and decreased hair zinc levels. 
As far it concerns the color of hairs our group has demonstrated that heterochromia of the scalp hair 
can be a sign of pigmentary mosaicism even without underly ing malformations. The present eluci
dation o f pathogenesis of androgenetic alopecia has lead to second generation ste roidal Sa reductase 
inhibitors, such as G l- I 9874S (a combined type I and type 2, Sa reductase blocker), W09704002, 
Turosteride, Mk-963, MK-434, Episteride, and MK-386. A variety of non-steroidal inhibitors such 
as zinc and saw palmetto are also under investigation . The possibi li ty of gene therapy for androge
netic alopecia has been ad vanced in animai by the development of a cream capable to deliver DNA 
to hair fo ll ic les. Finally, the study of the stem cells of the hair fo ll icle will give us new possi bil ities 
of treatment. 

Riassunto 
L' ipertricosi può presentarsi isolata o essere un sintomo d i oltre 20 sindromi , per lo più congenite. 
Inoltre l' ipertricosi può associarsi a malattie acquisite ed anche a vari farmaci, tra cui la c iclospori
na. Yashi e coli. hanno esaminato 11 bambini (7F, 4M) con ipertricosi id iopatica di cui quattro con 
la forma generalizzata e g li a ltri sette con la forma localizzata. Mentre nei primi la forma era conge
nita, negli a ltri il fenomeno si era manifestato dalla nascita fino al quarto anno di vita. Una bambina 
con ipertricosi diffusa aveva anche una iperplasia gengivale. È interessante ricordare che l' ipertrico
si lanuginosa può osservarsi in individui altrimenti normali ma può anche associarsi a polimiosite o 
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a neoplasie sottostanti (carcinomi del basso intestino nelle donne, carcinomi polmonari negli uomi
ni). Per quanto riguarda lirsutismo, oltre alle ovvie indagini endocrinologiche, bisogna prestare at
tenzione ad un maggiore rischio di malattie cardiovascolari, tumori dell 'apparato gen itale e diabete 
mellito non-insulinodipendente. Un ' interessante novità viene dallo studio degli ol igoelementi negli 
annessi cutanei. Dato che è noto che un deficit di zinco può provocare negli animali difetti della 
chiusura del tubo neurale, 80 bambini con questo problema ed 80 controlli sono stati esaminati con 
la spettrofotometria ad assorbimento atomico. I livell i di zinco del capello, ma non quell i serici , dei 
bambini malati erano significativamente più bassi die controlli suggerendo che una supplementazio
ne di zinco potrebbe ridurre questo problema. Nel campo del trattamento della lopecia androgenetica 
si stanno sviluppando degli inibitori della Sa reduttas i di seconda generazione come il Gl- 198745 
(un inibitore combinato di tipo I e tipo 2), il W09704002, la turosteride, il Mk-963, MK-434, l'epi
steride, ed il MK-386. 
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INTRODUCTION 

This paper will not focus in depth the problems 
oh hair diseases related with genodermatoses. 
These abnormalities are numerous and varied 
but such diseases are rare and the patients are 
generally cared in special centers. In this article 
the other causes of deficit or abundance of hairs 
are discussed with special emphasis on new cli
nica) observations concerning the association of 
hair abnorrnalities with underlying diseases or 
with drug adrninistration. The role of zinc as a 
possible indicator (when deficient) of neural tu
be defects and as non-steroidal inhibitor of Sa 
reductase, is also discussed. 

CLINICAL DISCUSSION 

The other causes of alopecia [1] or hypertricho
sis [2] are listed in Table La, l b and in Table 2a, 

Table la 
Diffuse Alopecia * 

Drug induced hair loss 
Telogen Effluvium 
Te logen gravidarum 
Chronic Telogen Effluvium 
Early androgenetic alopecia 
Diffuse alopecia areata 
Radiotherapy 
Iron defic iency 
Starvation/Malabsorption/ Crash diet 
Hypothyroidism and hyperthyroidism 
Chronic renai fai lure and hepatic failure 
Syphilis 
Acute lupus erythematosus 
Advanced malignancy 

2b. Hypertrichosis, that is an excessive growth 
of non-androgen-dependent hair, may be locali
zed or generalized, congenita! or acquired. Mo
re than 20 syndromes, most congenita] , ha ve hy
pertrichosis as a feature. Not taking into account 
large congenita! melanocytic nevi that may be 
hypertrichotic and at increasing risk for develo
ping a malignant melanoma, hypertrichosis has 
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been reported in association with many acquired 
diseases (Table lb) and numerous medications 

Table lb 
Diffuse Hypertrichosis ~' * 

Multiple Sclerosis 
Schizophrenia, 
Head lnjury 
Encephalitis 
Starvation 
Anorexia Nervosa 
Porphyrias 
Cushing's Syndrome 
Dermatomyositis 
Hypothyroidism 
Hyperthyroidism 
POEMS Syndrome 

Table 2a 
Drug induced alopecia* 

Telogen Effluvium 
Heparin 
Warfarin 
Propranalol/Metoprblol 
Captopril/Enalopril 
Allopurinol 
Borie acid 
Phenytoin 
Glibenclamide 
Amphetamines 
Levadopa 
Bromocryptine 
Methysergide 
lnterferon 
Albendazole I Mebendazole 
Cimetidine 
Colchicine (low dose) 
Sulphasalazine 
Penicillamine 
Go ld 
Anti thyroid action 
Carbimazole 
Propylthiouraci l 
Amiodorone 
Lithium 
Hypolipidaemic agents 
Clofibrate 
Triparanol 
Pro-androgen action 
Ora! contraceptive pili 
Danazol 
Testosterone 
Anabolic Steroids 
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(Table 2b) some of which, as cyclosporine, can 
be administered also in children. 

Table 2b 
Drug i11d11ced hypertrichosis ** 

Minoxidil 
Cyclospori ne 
Phenytoin 
A miodarone 
Psoralens 
Tamoxi fen 
Tiopronin 
Diazoxide 
Corticos1eroids 
Zidovudine 

** adap1ed f ro111: Sperli11g LC (2001 ). 
NB: A/111ost ali chemotherapy agents can produce 

ge11eralised lwir shedding. 
• fro111 Si11c/air RD, Dawber RP (200 I) 

Yashi et al. [3] have reviewed generalized and 
localized symmetrical hypertrichosis in chi ldren 
in a case series of 11 prepubertal male and fe
male (7F, 4M) patients who had idiopathic hy
pertrichosis. While four patients showed the ge
neralized form the other 7 had the localized one. 
All patients with generalized form manifes ted 
the condition at birth while in the other group 
the age of onset ranged from birth to 4 years. 
One g iri with generalized hypertrichosis had 
gingival hyperplasia and the gi ri with faun tail 
deformity had bony diastematomyelia with spi
na bifida occulta. Primary hypertrichosis, 
altho ugh rare in children are benign in most ca
ses, but may result in cosmetic disfigurement 
and psychosocial trauma for patients and fami
Jies. A dermatologica! and pediatrie assessment 
is necessary in a ll cases to rute out associated 
diseases. 
It should be remembered that lanugo hair (that 
is the fine, thin, lightly pig mented hai r that co
vers the human fetus that is normally shed befo
re birth) as hypertrichosis lanuginosa can occur 
in otherwise healthy indi viduals but can also 
present associated with polymyositis and as a 
rare paraneoplastic condition (colorectal cancer 
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in women and lung cancer in men). Hirsutism 
(the excessive growth of androgen-dependent 
hair in a woman) can be idiopathic, but often 
can be associated with an adrenal or ovarian 
cause. Thus ali women with abnormal menstrual 
cycles or with severe or sudden-onset hirsutism 
require carefu l evaluation. More, growing evi
dence has linked hyperandrogenism to increased 
risk of cardiovascular disease, genital trac t neo
plasia, and non-insulin-dependent diabetes mel
litus. 
An interesting application from the study of 
hai rs comes from the investigation on o ligoele
ments. As far it concerns the problem of neural 
tube defects it is known that folic acid supple
mentat ion has reduced the incidence of this 
event. Since it is known that zinc deficiency can 
provoke th is defect in animals, a recent study 
[4] has investigated the zinc status of eighty 
newborn babies with neural tube defects and 
their mothers compared with eighty apparently 
normai newborns and their mothers. Serum and 
scalp hair zinc levels were analyzed by atomic 
absorption spectrophotometry. The hair zinc le
vels, but not the serum levels, of the affected 
babies and their mothers were significantly 
lower (P < 0.00 I ) than the controls. Thus this 
study has found association between neural tube 
defects and decreased hair zinc levels, sugge
sting to investigate whether zinc supplementa
tion would reduce the overal I incidence of this 
defect. 
As far it concerns the color of hairs, the recent 
paper of our group [5] has demonstrated that he
terochromia of the scalp hair can be a sig n of 
pig mentary mosaicism even without underly ing 
recognizable malformations. 
The present development in the treatment of so
me forms of alopecia is due to the elucidation of 
pathogenesis of androgenetic alopecia, especial
ly with regard to the role of 5a reductase. After 
the first specifi c antagonist drugs, second gene
ration steroidal 5a reductase inhibitors, such as 
G l- 198745 (a combined type l and type 2, Sa 
reductase blocker), W09704002, Turosteride, 



Mk-963, MK-434, Episteride, and MK-386 ha
ve been developed and are undergoing further 
investigation as are a varie ty of non-steroidal 
inhibitors such as zinc and saw palmetto [l]. 
The possibility of gene therapy for androgenetic 
alopecia has been advanced in animai (mice) by 
the development of a topica] cream containing 
liposomes capable to deliver entrapped DNA to 
hair follic les. 

CONCLUSIONS 

The fie ld of hair disorders in childhood and o ld 
age is presently very interesting. From one side, 
in children, the fine analysis of the hair can 
establish a diagnosis which would be otherwise 
delayed or misdiagnosed (e.g. trichorrexis inva
ginata in Netherton 's syndro me) from the other 
side, in e lderly people, hair changes can be an 
useful marker of an underlying disorders that 
can be sometimes fa tai if untreated. The study 
of the stem cells of the hair follicle will g ive us 
new possibil ities of treatment in the future both 
for genetic and acquired disorders. 
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Summary 
A line of cosmetic products of interest for denta l and oral applications has been prepared with N
carboxymethyl chitosan, endowed wi th biochemical and microbiologica! sig nificance. Moreover, a 
systematic survey of the use of N-carboxymethyl chitosan in emulsions has been made, and an after
sun body milk is preseted as an example of advanced cosmetic formu lations. 

Riassunto 
È stata preparata una linea di prodotti cosmetici funzionali di interesse per applicazioni odontosto
matologiche e di igiene orale; le loro formul azioni comprendono N-car bossimetil chi tosano, un pol i
saccaride avente capacità antim icrobica e riparativa. Inoltre, è stato fatto uno studio sistematico per 
l'uso dell 'N-carbossimetil chitosano ne lle emulsioni , e viene presentato un latte dopo-sole per il cor
po, quale esempio di formu lazioni cosmetiche avanzate. 
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INTRODUCTION 

Chitin supports countless forms of tetTestr ial 
and marine !ife since many mi ll ion years (Jollès 
and M uzzare lli , 1999). It is the most abundant 
nitrogen compound and cationic b iopolymer. 
Thanks to modem technology, its isolation and 
purification fro m marine biomasses provides to
day chitosan, a natu ral biocompatible and bio
degradable polymer approved for human con
sumption in Italy as well as other coun tries (Su
basinge, 1999; M uzzarelli , 2000). 
N-Carboxymethyl chitosan, originally develo
ped by Muzzarelli ( 1982) (see also Muzzare ll i 
et al. , 1982) is the carboxymethylated soluble 
form of chitosan, carrying a glycine aminoacid 
on most of its units. It belongs to a fami ly of 
carboxymethylated chi tins and chitosans, amply 
tested in the cosmetic and biomedica! fie lds 
(Muzzare lli , 1988; Muzzarelli et a l., J 989, J 994 
a, b, 1998 ; Mattioli et al., 1999). Among its cha
racte ristic properties, the inhibi tion of the bacte
rial growth within the ora! cavity, the prevention 
of Streptococcus mutans adhesion to the tooth 
surface, and the stabilization of the locai pH, 
permit to recommend this functional ingredient 
for ora! care products (Tarsi et al. 1998). 
The antibacterial action of N-carboxymethyl 
chi tosan combined with its efficacy against 
Candida albicans, qualify it as a functional in
gredient in toothpastes and mouthwashes. 
N-Carboxymethyl chitosan keeps the fi lmoge
nic ability of the parent chitosan. The flow 
behavior and the viscoelastic properties of N
carboxymethyl chi tosan aq ueous system in the 
sol and gel domain have been investigated by 
means of dynamic, steady and transient shear 
techniques. These gel-like properties were ex
p la ined in terms of the association of ordered 
chains to develop a cohesive network, analo
gous to that in normai gels but with weaker inte
ractions between associating chains (i.e., weak 
gel) (Muzzarelli and M uzzarelli, 1998). 
N-Carboxymethyl chitosan as a 1.0 % solution 
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at pH 4 .80 exerts a benefic iai effect in terms of 
emulsion stability. It is a valuable fu nctional in
gredient of cosmetic hydrating creams in view 
of its durable moisturizing effect on the skin. 
The film-fonn ing abi lity of N-carboxymethy 
chitosan assists in imparting a pleasant feeling 
of smoothness to the skin and in protecting it 
from adverse environmental conditions and con
sequences of the use of dete rgents (Muzzarel li 
and Muzzarelli, 1986; Chen et al. , 2002). 
N-Carboxymethy l chitosan was found to be su
perior to hyaluronic acid as far as lasting hydra
ting effects for human skin are concerned (Muz
zarelli et al., 1986). 

EXPERIMENTAL 

N-Carboxymethyl chi tosan was prepared from 
shrimp chitosan as previously described by re
ductive amination of glyoxyl ic acid (Muzzarel li, 
1997). The characteristics of the compound we
re checked by infrared spectrometry and H
NMR spectrometry; these techniques provided 
spectra from which the degree of carboxy
methylation and the degree of acetylation were 
calculated. By 13C-NMR, the degree of acetyla
tion is revealed by the band at 24 ppm, while 
the degree of carboxymethylation and dicar
boxymethylation are obtained with the analys is 
of the 53, 58 and 64 ppm bands. For the quality 
contro! purposes, the degree of acetylation is 
dete rmined by i.r. spectrometry on the basis of 
the 1650 cm 1 band in the chitosan before the 
derivatization, while the degree of carboxy
methylation is determined with the 1730 cm1 

band, typical of the carboxyl group. 
The 1.0 % N-carboxymethyl chitosan solution 
including J % Germaben II is commercially 
available under the trade name Ch itoglycan®. 
For certain preparations, freeze-dried N-car
boxymethyl chitosan was prepared with a Heto 
Drywinner freeze-drier. 



RESULTS ANO DISCUSSION 

Dental care 

Four innovative farmulations including N-car
boxymethyl chitosan are presented here far the 
first time: a toothpaste deprived of abrasive 
inorganic compounds, a mouth wash, a gingival 
gel and an artificial saliva preparation that is of
ten sought by dentists as well as far other clini
ca! applications. 

Tooth paste in gel form 
with no inorganics 

Far this preparation, in the turbo emulsifier the 
water is heated at 70°C and sodium saccharin, 
hydroxyethylcellulose and xanthan g um are ad
ded and dispersed in 15 min (Table I ). 

Table I 
Composition of a tooth paste 

with no inorganics. 

No INCI NAME o/o 
I. AQUA q .b. 100 

2. SODI UM SACCHARI N 0.20 

3. HYDROXYETHYLCELLULOSE 1.50 

4. XANTHAN GUM 0.50 

5. SORBITOL 30.00 

6.* CITRUS GRANDIS. GLYCERlN 1.00 

7.* N-CARBOXYMETHYL C HITOSAN 5.00 

8. POL YSORBATE-20 0.80 

9. AROMA 0.20 

10. SODLUM LAUROYL SARCOSINATE 3.00 

* Available fro111 Si11erga 

The temperature is Jowered to 30°C, and sorbi
to!, citrus grandis glycerin, N-carboxymethyl 
chitosan, sodium lauroyl sarcosinate are added; 
the homomixer is operated far I O min. 
Pre-mixed polysorbate-20 and aroma are added, 
to obtain a clear and homogeneous product. The 
pH may be adjusted with the aid of NaOH. 
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The final characteristics of the gel are the fal
lowing: pH 8.22, viscosity at 25°C 6000 mPa.s 
with VT-02, pale yellow color, smell and taste 
typical of the aroma used. 
In this gel sodium lauroyl sarcosinate is used as 
a foaming and antimicrobial detergent; its anio
nic nature is attenuated by its secondary amide 
function, and it is therefore compatible with 
Chitoglycan®. Xanthan and hydroxyethyl cellu
lose are two other polysaccharides used as rheo
logical additives that impart viscosity and stabi
lity to the gel. 
The ratio nale behind the use of Chitoglycan is 
to take advantage of its regenerative capacity in 
arder to reduce inflammation and bleeding of 
ora! tissues. 

MOUTH WASH 

This mouth wash is prepared by dissolving so
dium saccharin in water in the turbo emulsifier; 
then citrus grandis glycerin and N-carboxy
methyl chitosan are individually added and the 
emulsifier is operated to reach omogeneity (Ta
ble 2). 

Table 2 
Composition of a mouth wash. 

No INCI NAME o/o 

I. AQUA q.b. 100 

2. SODIUM SACCHARI N O.IO 
3.* CITRUS GRANDIS, GLYCERIN 0.60 

4.* N-CARBOXYMETHYL CHITOSAN 5.00 

5. 5-PPG-26-BUTETH26, PEG-40 1.00 

HYDROGENATED CASTOR OIL 

6. AROM A O. IO 
* Availablefrom Si11e1ga 

Pre-mixed 5-PPG-26-buteth26, PEG-40 hydro
genated castor oil and aroma are then added and 
the homomixer is operated to reach homoge
neity. The pH value may be adjusted with 
NaOH. 
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The final product is a clear and colourless solu
tion with pH 5.20. 
The rationale behind the use of Chitoglycan is 
to take advantage of its regenerative capacity in 
order to reduce inflammation and bleeding of 
ora! tissues. 

ARTIFICIAL SALIVA 

The preparation includes the dispersion of hy
droxyethyl cellulose in water at 70°C with the 
aid of the homomixer for 15 min (Table 3). 

Table 3 
Composition of artificial saliva. 

No INCI NAME % 

I. AQUA q.b.100 

2. HYDROXYETHYL CELLULOSE 1.000 

3. SODIUM CHLORIDE 0.042 

4 . POTASSIUM CHLORIDE 0.060 

5. MgC03.6H20 0.026 

6. CaCl2.2H20 0.007 

7. K2HP04 0.017 

8.* N-CARBOXYMETHY L CH!TOSAN, 3.000 

SORBITOL 

* Avai lable from Sinerga 

Then, the inorganic salts are dissolved. 
Finally freeze-dried NCMC is dissolved at 
40°C. 
The characteristics of the gel are: clear gel of 
pale yellow colour, pH 5.34, viscosity at 25°C 
950 mPa.s with VT-02. 
The gel is made of hydroxyethylcellulose and 
N-carboxymethyl chitosan. Sorbito!, already 
present as a plasticizer in the freeze-dried form 
of N-carboxymethyl chitosan, exerts a moiste
ning action. 
The salts are necessary to match the physico
chemical and organoleptic characteristics of hu
man saliva. 
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This artificial saliva is preservative free, to be 
packed in sterile environment and to be used in 
monodose applications. 
The rationale behind the use of N-carboxy
methyl chitosan is to take advantage of its mu
coadhesive properties that ensure a long-lasting 
hydrating effect in the oral cavity. 

GINGIVAL GEL 

This gel is prepared with the aid of a homo
mixer by dispersing hydroxyethyl cellulose in 
water at 65 °C for 15 min; then cool ing at 40°C 
and adding the reduced sugars xyl itol and malti
tol to obtain a clear solution (Table 4). 

Table 4 
Composition of gingival gel. 

No INCJ NAME % 

I. AQUA q.b.100 

2. XYLITOL 10.00 

3. MALTITOL 10.00 

4. HYDROXYETHYLCELLULOSE 2.00 

5.* N-CARBOXYMETHYL CHITOSAN 2.00 

6. POLYSORBATE-20 0 .35 

7. AROMA 0. 15 

8. CHLOREXIDINE DIGLUCONATE 0.50 

* Available from Sinerga 

Pre-mixed polysorbate-20 and aroma are then 
added. 

Finally, the sorbito! plasticized freeze-dried 
form of N-carboxymethyl chitosan preliminarily 
dissolved in a minimum quantity of water is ad
ded, followed by chlorexidine digluconate. 
The gel characteristics are: clear, pale-yellow 
gel, pH 5.00, viscosity at 25 °C 15000 mPa.s 
with VT-02. 
N-carboxymethyl chitosan is here used with the 
intention of providing rel ief to ora! tissues who-



se functionality has been compromised by in
fections, or that have undergone surgical opera
tions. Bleeding, inflammation and sour are 
promptly limited by N-carboxymethyl chitosan, 
particularly in the gingival pockets. This gel 
may find ampie use at the end of periodica! ora] 
hygiene interventions. 

EMULSIONS 

After-sun body milk 

Melt ceteryl alcohol, ceteryl glucoside, glyceryl 
stearate PEG-100 stearate, octyldodecanol, ca
prylic/capric triglyceride, ethylhexyl ethylhexa
noate, d imethicone at 70°C, then add stearyl 
glycyrrethinate and bisabolol (Table 5). 
In the homomixer warm water at 70°C and di
sperse guarhydroxypropyltrimonium chloride, 
add disodium EDTA, aloe barbadensis, glycerin 
and keep turbo on for 5 min. 
Add the lipid phase to the water phase with tur
bo on for 10 min. 
Cool to 50°C, add cyclopentasiloxane, dimethi
cone/vinyl dimethicone crosspolymer and use 
the turbo for 5 min and add perfume (-60%) . 
Cool further to 40°C, add perfume (-40% ), and 
also propylen glycol, sophora japonica, N-car
boxymethyl chitosan, hydrolyzed vegetable pro
tein, menthyl lactate (ingredient menthyl lactate 
should be previously melted). 
The characteristics of thi s white fluid emulsion 
are pH 4.55, viscosity at 25°C 5000 mPa.s with 
VT-02. 
This emulsion includes a quaternary guar, va
rious plant extracts, and therefore it should help 
reduce the unfavorable effects of sunshine on 
the skin thanks to the presence of Aloe barba
densis that protects against UV radiation and to
gether with bisabolol exerts lenitive action. 
The purpose of N-carboxymethyl chitosan in 
this formu lation is to exert protection thanks to 
its filmogenicity against salt and adverse envi
ronmental substances, and help re-hydrate the 
skin. 
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Table S 
Composition of after-sun body milk. 

No TNCI NAME % 

I. CETERYLALCOHOL, 
CETEARYL GLUCOSIDE 2.50 

2. GLYCERYLSTEARATE 
PEG-IOO STEARATE 2.50 

3. OCTYL DODECANOL 5.00 
4. CAPRYUC/CAPRIC TR!GLYCERIDE 7.50 
5. ETHYLHEXYLETHYLHEXANOATE 7.50 

6.* DIMETHICONE O.SO 
7. STEARYL GL YCYRRETHINATE O.IO 
8. BISABOLOL 0.25 
9. AQUA q.b.IOO 

IO. GUAR HYDROXYPROPYLTRIMONIUM 
CHLORIDE 0.35 

li . DlSODfUM EDTA O.IO 
12. ALOE BARBADENSIS 0.20 
I3. GLYCERIN 2.00 

I4.* PARFUM l.00 
IS.* CYCLOPENTASfLOXANE, 

DfMETHlCONE/YINYL 
DlMETHlCONE CROSSPOLYMER 2.50 

16.* PROPYLEN GLYCOL, 
SOPHORA JAPONlCA 5.00 

I7.* N-CARBOXYMETHYL CHITOSAN 10.00 
I8.* HYDROLYZED VEGETABLE PROTETN I0.00 
I9. MENTHYL LACTATE 0.20 

* Availablefrom Si11e1ga 

CONCLUSIONS 

N-Carboxymethyl chitosan is a versatile product 
that lends itself to a number of formulations. 
Besides the amply accepted emulsions already 
present in niche markets since 15 years, some 
innovative cosmetic formulations have now 
been prepared in order to take advantage from 
this functional ingredient. As a further extension 
of the emulsion range, an after-sun body rnilk 
has been presented, but, more important, a line 
of products suitable for dental/oral appl ications 
has been formulated. 
The functional characteristics of N-carboxy
methyl chitosan include hemostas is, ordered re-

205 



N-Carboxvmethyl cnitosan in 1nnovat1ve cosmeceutical products 

construction of wounded tissues, anti- inflamma
tory and lenitive action, bactericidal/bacteriosta
tic action, candidacidal action, buffering capa
city at physiological pH values, full biocompati
bility, mucoadhesivity and biodegradability, that 
are definitely superior to those of other polysac
charides. 
Being non-toxic, N-carboxymethyl chitosan can 
be used at any desired percentage in cosmetic 
and pharmaceutical applications, including per
centages higher than those reported here. 
Formulations of toothpastes have been develo
ped including traditional alumina- or silica-ba
sed toothpastes, as well as advanced toothpastes 
deprived of inorganic ingredients. 
N-Carboxymethyl chitosan is also recommen
ded for mouthwashes, and especially for the 
treatment of pyorrhea or other gum diseases, 
where it improves effectively the health of gums 
and ora! mucosae. Formulations undergoing 
pre-clinical studies include artificial saliva, and 
freeze-dried materials for the regeneration of 
gingival ti ssues. 
A series of pre-systematic tests has been carried 
out with severa! representative formulations, in 
order to exploit the capacity of N-carboxy
methyl chitosan to stabilize the emulsions. Final 
formulations of pre- and after-sun care products 
have been created and their organoleptic and 
stability characteristics have been found sati
sfactory. 
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Book Reviews 

Atopic Dermatitis (AD) is an increasingly prevalent chronic pruritic inflammatory slcin condition 
that is thought to have an immune and genetic basis influenced by envi ronmental factors. 
AD affects 5-20% of infants and children, two thirds of those are under the age of 16. 
Despite the freq uency higher in more affluent countries with a western ized lifesty le, it is often 
viewed by society and the medicai community as a minor dermatologica! condi tion. 
This interesting book is div ided into six parts for a tota! of 30 chapters. 
Part I examines the impact of AD addressing the epidermiological (chapter 2) physiologicai (chap
ter 3), and socioeconomic effects (chapter 4) of this disease. 
In chapter l , a distinction is also made between allergie extrinsic type IgE-mediated vs intrinsic type 
non-IgE-mediated dermatitis. Therefore the modem immunologica! findings of a Th2 cell-related 
activation pattern of cytokine release in both allergie and non allergie types of bronchial asthma and 
Atopic Dermatitis, a llow a redefini tion of the term atopy. 
So far, the extrins ic, lgE-mediated and intrinsic non-IgE-mediated types of asthma, rhin itis, and 
eczema represent an atopic manifestation, according to the results of allergy skin and in vitro tests. 
Chapter 2, is focused on Epidemiolology and reviews the way in which the concepts and methods 
have been applied to the study of AD. 
One of the major goal of epidemiologica! research is, in fact, to identify groups who are at high risk 
for this disease with the hope of modifying potential ri sk factors to prevent AD. 
In this respect, it is important to distinguish between primary, secondary and tertiary prevention. The 
real possibili ty of primary prevention is to identify prenata! or early !ife factors that may be invol
ved in sensitization and development of AD in the first 5 years of !i fe. 
T his may be obtained by altering exposures during pregnancy or by the prevention of sensitization 
in early infancy. 
Secondary prevention refers to the identification of those who have already developed the disease 
with the implication of intervention measures to reduce the associated morbidity. 
Finally tertiary prevention involves the treatment of established disease. 
Chapter 3 describes all the psychosocial stresses that seem important as significant modulators of AD. 
The relationship between stress and this disease is underli ned by studies showing that daily hassles 
could be associated with symptom severity. 
As matter of fact, atopy - relevant effector cells, such as mast cells and Langerhans cells, form a close 
anatomica! relationship with nerve fibers capable to secrete neuroactive stress-stimulated substances. 
At this purpose, psychotherapy can be performed with individuai patients affected by AD, with fami-

209 



Book Reviews 

lies, or even in groups. An analytically treatment may be indicated, especially in conjunction wi th 
chronic skin diseases, since stable and supportive family relationships appear to considerably impro
ve the coping with disease in chronically ili patients. 
With chapter 4 , focused on the socio-economie impact of AD, ends the lst part of the book. 
Atopic Dermatitis has, in fact, a high effect on the patient's quality of !ife, disrupting fami ly and 
social relationships, and interfering with work, school, and recreational activities. Moreover this 
disease lowers self-image, self-esteem, and confidence in older children just as they are beginning a 
stage of socia! interaction. Finally, given its frequency, the treatment of AD is also accompanied by 
significant costs. 
Part II of the book, begins with chapter 5 dedicated to Genetics of Atopic Dermatitis . It provides an 
overview of the generai mechanisms with in-depth discussions on the immunologica! basis of AD. 
No gene can be implicated as the gene responsible for the development of thei r disease, meanwhile 
the major hystocompatibility complex (MHC) class II genes, as well as the cluster of interleukins on 
human chromosome 5, are certainly implicated. 
AD is a multifactorial syndrome, and the many components of the disease may be harder to identify 
if too loose criteria are appl ied. 
For these reasons epidemiology offers the methodological frame work to answer questions relating 
to the potential environmental and genetic determinants of this disease. 
Likewise the finding of migrant studies, the chapter focuses on the importance of environmental risk 
factors for the expression of the AD, that seems associated with advantages lifestyle. 
Conversely the atopic eczema related to food allergy early in life, may represent a subgroup of chil
dren in whom nutritional aspects to infant feedi ng may play a role, particularly the introduction of 
solid food. 
Finally, some aspects of the environment play also a role in either aggravating Atopic eczema, as in 
the case of water hardness, or in inciting new cases of intrinsic atopic eczema, as in polluted indu
striai areas. 
Chapter 7 is entirely dedicated to the Epidermal barrier as an highly site of lipid synthesis. As mat
ter of fact, in AD a defect in skin barrier fu nction exists. 
Compared with normai controls of the same age, Atopic Dermatitis displays a decrease in the contents 
of tota! lipids, phospholipids and stero! esters, as well as an increase in free fatty acids and sterols. 
Moreover, a marked reduction in the amount of ceramides, especially 1 and 3, has been found also. 
The barrier compromise of AD affected patients, leads not only to increased permeabil ity of aller
gens through the Stratum Corneum (SC), but also to altered immune functions of epidermal dendri
tic cells that can potentiate T-cell activation. 
Such over regulation of immune reactivity, coupled with banier repair, may be critica ation-induced. 
T-cell apoptosis plays therefore a role in the contro! of circulating skin-homing memory/effector T
cell numbers in peripheral blood. 
In contrast, T-cell apoptosis is prevented by citokynes and extracellular matrix components in the 
eczematous skin to form dermal T-cell infiltrates and mediate effector functions. 
The knowledge of the molecular basis of dysregulated apoptosis is pivotal in understanding the 
pathology in AD and may lead to more focused therapeutic application in future. 
With these affermations ends chapter 8. 
Because of the high impact on quality of life, most of the patients affected by AD measure the seve
rity of the eczema by the intensity of pruritus. Pruritus is, in fact, regularly intense but intermittent 

210 



Book Rev1ews 

with greater intensity in the evening and night. Thus itchiness and dry skin lead to scratching and 
trauma-induced inflammation. 
So far, most effective and consistent antipruritics remain systemic immunomodulators such as gluco
corticoids, cyclosporin H, tacrolimus (FK506), ascomycines (ASM 981), and ultraviolet light therapy. 
Moreover cooling the skin with specific lotions results in relief of itch and application of hydrophi
lic emollients and bathing with oily baths may combat skin dryness, Pathophysiology of itching is 
the topic of chapter I O, meanwhile chapter 9 is dedicated to Animai Models of Atopic Dermatitis. 
Part III of this book focuses on the individuai celi types that contribute to AD for intervention. 
In fact in AD, Langerhans cells, monocytes/macrophages, T and B cells, keratinocytes eosinophils, 
and mast cells are activated with cytoki nes largely involving T celi Type 2 and Type l. On chapters 
11 to 16 the function of ali these cells are reported. 
They participate to the pathogenesis of skin inflammatory disease through the production of nume
rous inflammatory signals which amplify and sustain skin inflammation. 
A better understanding of the molecular bases of these phenomena may ultimately afford the identi
fication of nove! targets, providing specific and effective therapeutic intervention. 
Part IV (chapter 17 to 20) reviews the immunologie triggers such as food, inhalants, bacteria and 
fungi, that aggravate AD. 
In fact some of the evidence suggests that allergen inhaled and absorbed through the respiratory tract 
can exacerbate this disease and may be particularly important in pruritus. Thus it seems likely that 
the allergens of dust play two roles : (1) contributing to the inflammation, priming ofT cells, and pro
duction of JgE by direct contact with the skin ; and (2) as a trigger for acute exacerbation and itching 
either from inhalation or direct contact. 
Some studies have also proven that clinica) syntomatology of AD may be directly affected by the 
ingestion or avoidance of certain food antigens. 
Moreover colonization and infection with S. aureus, producing bacterial toxins and conseguently 
superantigens, contributes to the severity of AD. 
Once attached to the skin, these staphylococcal superantigens can augment allergie skin inflamma
tion and reduce corticosteroid sensitivity. 
Finally fungi, such as C.Albicans and Malasseria, containing polysaccharides and proteins as anti
genic components, induce Th I and/or Th2-dependent immune responses, if they penetrate the skin. 
The last ten chapters of the book (part V) dea! with the therapeutic management of AD . 
At th is regard, it is necessary, first of ali, to evaluate the eczematous skin lesions by the Atopy Patch 
Test (APT) known to elicit IgE-mediated reactions. 
As matter of fact, APT seems to give the most specific results with regard to cl in ica! history as com
pared to the classica! skin prick and radioallergosorbent tests. 
Soon after, education of patients and their families is a criticai component of successful management 
of AD. 
Patients or parents should demonstrate an appropriate leve] of understanding adjusted and reviewed 
on follow-up visits. 
The education of the child and the famil y very often reguires, in fact, a lot of time because of pre
conceived ideas about AD. No management can be effective without this essential step. 
Moreover use of effective emollients, especially when combined with hydration therapy, will help 
restore and preserve the SC barrier. Emollient may also decrease the need for topica! corticosteroids, 
that remain the mainstay of treatment for AD. They are necessary to reduce inflammation and pruritus 
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and are useful for both the acute and chronic phases of the disease. 
To be safe, topica( corticosteroids should be used for brief periods on limited areas without occlus ion. 
Finally wet-wrap dressing therapy may be useful as a barrier from trauma associated with scratching, 
to reduce pruritus and inflammation by cooling the skin, and improve penetration and activity of 
topica( corticosteroids. 
Chapter 24 focuses on the role of cycl icnucleotide phosphodiesterases (POE) in the phatogenesis of 
AD. 
Besides blocking the abnonnal POE activity, POE 4 inhibitors may interfere with the most relevant 
features of AD immunophatogenesis, acute phase, chronic phase, and bacterial superantigen-media
ted effects. 
Between the imrnunomodulator agents, topica( tacrol imus and pimecrolimus have a high specificity 
for inhibiting the expression of inflamrnatory T-cell cytokines, both binding to the FKBP-12protein. 
However these drugs may decrease immune surveillance of treated skin, increasing the risk of basai 
celi or squamous celi carcinoma. 
Thus, patients receiving therapy with topica! immunomodulator shou ld be educated about adequate 
measures of sun protection. 
At this purpose, a master approach to photo-therapy of AD, appreciated for decades, has to reflect 
treatment decisions on the background of recent pathogenetic concepts, specially when used in com
bination with immunosuppressive substances. However, symptomatic photo-therapy of acute, seve
re exacerbation of AD may be achieved with UVA- I systemic psoralen plus UVA radiation (PUVA), 
and extracorporea( photochemo-therapy, whereas conventional UYA/UVB and narrow-band UVB 
therapy represent phototherapeutic modalities, primarily indicated for treatment of chronic stages of 
this disease. 
Chinese herbal therapy is also an alternative medication used from a minority of patients. 
It is based upon the treatment of a number of contributory factors with a combination of herbs con
taining a multitude of different chemical that may act in concern. As explained in chapter 28. 
However the list of recommended substances for systemic treatment of patients suffering from AD 
is long, ranging from antihistarnines, antibiotics, and corticosteroids to immuno-suppressants and 
from dietary supplements to PUFA and Chinese herbs. 
lt is to be remembered that the quality of the early cutaneous experience and the touch of loving care
givers the infant received during the early months of life has also a great influence on physical symp
toms of AD. 
As a matter of fact, the higher than normai levels of anxiety characteristic of atopic individuals are 
most likely related to this early experience. For these reasons psychotherapeutic treatment procedu
res fora correct mother-child relationship constitute important therapeutic support strategy for peo
ple affected by AD. 
Notwithstanding research progress over the years, this multifactorial disease remains an attractive 
challenge in terms of research and management. 
In particular, further investigation is needed in to the factors associated with the western lifestyle that 
seems so strongly associated with atopic eczema expression. 
However there is no doubt that the current efforts in understanding the photomechanisms of AD will 
rapidly lead to the design of new compounds able to specifically target discrete but essential mecha
nisms contributing to this condition. 
This interesting book thanks to the different topics treated and the vast bibliography reported, gives 
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the reader ali the information necessary for understanding the modem management of AD. 
Atopic Dermatitis written by leading experts in the fie ld of thi s multifactori al disease, will be sure ly 
useful for chemists, pharmacologists, immunologists interested to know more about this pathology. 
The books wi ll be of help also for medicai doctors who constantly ha ve to face a li the problems joi
ned to atopy and skin dryness. 

P. Morganti 
Editor-i n-C hief 
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HYPERHIDROSIS ANO 
DERMATOLGY 
By O.P. Kreyden, R. Beni and G. Burg 
2002. 254 pages Hardcover 
CHF. 228.00 - EUR 163.00- US$ 198.25 
ISBN: 3-8055-7306-5 
Karger AG, Base! (CH) 
Fax: ++41 61 3061234 
E-mail: karger@karger.ch 

BOTULINUM TOXIN IN 

Botulinum is the most toxic materiai known to humanity but, paradoxically, as a resu lt of its effec
tiveness, it is also the safest medication available. 
As matter of fact, it is adrninistered in accurate doses at the required treatment site and side effects 
are limited only to locai spread of the toxin to unwanted muscles, causing ptosis and/or bruising and 
pain. 
Therefore the exotoxin of Botul inum A (BTX-A) has extensively used for the management of facial 
lines, wrinkles and ax il lary hyperhidrosis, which is the main topic of this interesting book divided in 
VII parts for a tota! of 24 chapters. 
The first three chapters g ive a comprehensive overview on the Anatomy of Sweat Glands, the 
Pathophysiology of Sweating and the relative and consequent Good and Bad Body Odours. 
Sweat glands are distributed over the entire body surface, producing up to 10 lite rs of sweat per day, 
responsible of the healthy adult's body odor. 
The secretary product of apocrine sweat glands is sterile and odorless, generating potent odours com
pounds as a conseguent of bacterial decomposition. 
For these reasons natural human body odours are classified as body odours fro m westernized socie
ties. Moreover exaggerated locai systemic sweating responses result in hyperhidrosis, which is not 
only unpleasant, but also impairing socia! and occupational activities. 
Causes of symptomatic hyperhidrosis include endocrinological disorders, disorders with elevateci 
catecholamines and neurologica! disorders. However excessive sweating occurs, a lso, physio logi
cally during acclimatization and postmenopausa! women . 
Odours seem to play also a role in famj lies and in mother-offspring interaction. Babies can recogni
zed their mother's odours, and mothers can correctl y recognize their own babies by odour. 
Tradi tional treatment of hyperhidrosis and Surgical lntervention of hyperhidrosis are the topics of 
the second and third part of the book. 
The topica! pharmacological application of antiperspirants is the mainstay of treating locai hyperhi 
drosis in circumscribed areas of excessive eccrine sweating. 
Aluminum salt solutions are the first choice for this topica! and localized therapy. 
Metallic salt solutions generate, in fact, an obstructive and temporary plug in the acrosyringium, due 
to the formation of complex between muco-polysaccharides of the sweat duct cuticle and the metal 
ions. For this reason this obstruction against secreted sweat prevents also from further penetration of 
metal ions through the skin and from the related systemic effects. 
Moreover repair of acrosyringium due to renewal of the epidermis restores the normai function of 
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sweat glands. Therefore a luminum chloride solution have to be applied on a regular basis. 
However in most cases of severe hyperhidrosis, the efficacy of this topical treatment is unsatisfying, 
and special prescriptions have to be used. 
Among the systemic drugs, anticholinergics are the most kindly used even if they carry the risk of 
many side effects. 
They block neuroglandular transmission due to the competitive inhibition of synaptic acetylcholine. 
Tap Water Iontophoresis (TWI) is the first fine of treatment in palm-plantar hyperhidrosis. It is safe, 
wel l tolerated and has been shown to be very effic ient. 
TWl is less convenient for the ax illae since it may cause considerable irri tation. 
In this case a limited sweat g land excision may represent a re latively s imple and high effective treat
ment for recalc itrant axillary hyperh idrosis as well as bromhidrosis. 
Alternatively sympathectomy should be reserved to severe forms of primary (idiopathic) hyperh i
drosis by the video-assisted thorascopic technique. 
The 4th and the 5th part of the book are entirely dedicated to the Botulinum Neurotoxins. 
Botulinum is a form of food poisoning caused by the neurotoxin-producing bacterium Clostridium 
Botulinum, found ubiquitously in soil and damp environments. 
The therapeutic benefits cle ri ved from a locai injection of a botulinum neurotoxin preparation are 
based on the site-specific deli very and on its high-affinity uptake by cholinergic neurons. 
This results in a temporary chemo-derivation and los of activity of the target organ, such as muscle, 
sweat gland, etc. 
The combination of the right delivery method, low dose and neural uptake provides the expected 
loca! efficacy with minimal systemic adverse effects. 
Therefore the clinical use requires precise injections of BTX-A into specific muscles to cause a tem
porary chemoderivation of the skeletal muscle and the relief of the clinica! symptoms. 
T he 7-botulinum neurotox ins, indicated with letters fro m A to G, constitute a group of metal protea
ses very specific for the presynaptic ne rve terminals. 
These bacterial metalloproteases bind to receptors localized on the presynaptic membrane, exerting 
thei r enzymatic action in the celi cytosal on selected proteins. 
Recommended dilutions of botulinum toxin have ranged from 10 ml/vial to I ml/vial. 
In hyperhidrosis, a di lution at 5 ml/vial is widely accepted for cl inical use. 
Moreover the biologica! availabili ty of botulinum toxin can be enhanced by lowering its concentra
tion, supplementing with albumin and increasing the injection volume. 
However a higher concentration allows for more accurate placement, greate r duration of effects and 
fewer side effects. 
The concentration of the toxin would be highest at the point of injection and the concentration gra
dient decrease rapid ly with distance from this point. 
With higher dilutions and more volume of solution injected, this area of diffusion would naturally 
increase and the concentration gradient would be much less steep. 
However BTX-A treatment is a new conservative a lternative to surgery in the treatment of severe 
hyperhidrosis. lntracutaneous injections of BTX-A are safe and effective, and offe r long-lasting 
re lief of symptoms. 
The recommended treatment interval is 3-6 months and the injection of botulinum toxin A into the 
axillary region is simple and easy. 
The respective dose for one axilla is 2 ml divided into 8- 12 al iquots, which are injected strictly intra-
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dermally by creating a visible wheal on each injection point. 
The distance between two injection points should not excelled 2.5 cm. 
Final chapters of part 5th and 6th are reserved for rare forms of hyperhidrosis and indications, such 
as the cosmetic use of BTX-A. 
Its major cosmetic indication in the facial area are glabellar frown lines, crow's feet, and horizontal 
lines of the forehead and to reshaping the brow. 
Minor applications are in the lip lines and the corners of the mouth. 
Botox on its own is a safe, effective, well-accepted and repeatable treatment for many facial wrink
les, working better in younger female patients (20-45 years old). 
It is particularly acknowledged for its effectiveness in the upper face, meanwhile collagen is more 
effective in the lower face. 
Both the treatments are excellent modalities for smoothing and erasing wrinkles in the age face. 
Many other indications of BTX-A from Facial Hemispasm To Paralytic Strabi smus and Sialorrhea, 
are reported in this interesting book. 
Thi s book of special interest to dermatologists, plastic sungeons and neurologists, will be surely use
fui for a li medicai doctors, generai practitioners and medicai students who wish to have the basic 
information necessary to work with botulinum toxin. 
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Alpha hydroxy acids (AHAs) are a class of naturally occurring compounds derived from fru it and 
dairy products. Whether desquamation or epidermolysis occurs is dependent upon the concentration 
of the acid, its bioavalabil ity, the condition of the influencing delivery, and the absolute amount of 
acid delivered to the particular skin compartment over a given period of time. 
AHAs are chemically characterized by having a hydroxyl group on the alpha carbon, of the first car
bon after the carbon conta ining the carboxyl group. 
Glicolyc ac id, the smallest of AHAs, is the topic of this book, reporting in 14 chapters the most 
recent data on its ava ilabil ity, cl inica! and hystological effects. 
G lycolic acid, and ali the AHAs, beta hydroxy acids (BHAs) and the more recent poly-hydroxy acids 
(PHAs) seem capable to bind water, maintain optimal skin hydration, normalize keratinization and 
desquamation, enhance barrier efficacy, reverse epidermal--dermal atrophy, maintain optimal skin 
morphology; and decelerate skin aging processes, especially those caused by ox idative damage. 
Hystological fi ndings reveal that ali detachment provoked by AHAs is at level of stratum compac
tum. An immediate consequence is that the th ickness of the Stratum Corneum is minimal but later 
is restored to normai th ickness, or even slightly thicken. 
Whether these sequential stratum corneum/epidermal responses are due to direct infl uence of the 
AHAs or whether the response are normai homeostatic events secondary to desq uamation is 
unknown. In other case, the sum consequence of topica! AHA applications seems to be of a modu
latory nature, wherein abnormal stratum corneum and epidermis are restored toward normai. 
However, the topica! efficacy of a formulation containing an AHA for cosmetic and dermatologica! 
indications depends on two major factors: (I ) bioavailable concentration of the AHA, and (2) the 
vehicle used. T he bioavai labili ty is the sum of the number of undissociated molecules of AHA divi
ded by the number of initial concentration in the topica! formulation plus the dissociated molecules. 
Thus partial neutralization of glycol ic acid wi ll lower the bioavailabi li ty and bioavailable concen
tration. In fact is to be remembered that at the pka of a given acid, 50% of it is in free acid form, and 
50% is in dissociated ionized form; moreover the pka of glycolic acid is 3.38. Therefore identica! 
topica! efficacy of AHA may be obtained from two different parameters : higher bioavailabil ity with 
Jower initial concentration or lower bioavailabi lity with higher initiaJ concentration. 
Thus a 5% glycolic acid at pH 3.2 (bioavailabil ity 4. 1) may have approximately the same efficacy 
as 10% glycolic acid at pH 4.0 (bioavailability 4.0). 
However the I 0% glycolic acid at pH 4.0 may have two advantages: (1) less skin irritation with higher 
pH and (2) a reservoir for potential second phase of percutaneous permeation, if the partial neutrali 
zation is made with a weak alkali or with an amphoteric compounds, such as glycine or alanine. 
In fact, during the first phase of permeation, free glycolic acid penetrates into the skin and the con-
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