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We wish to dedicate this issue of the Journal of Applied Cosmetology 
to the memory of Professor Bruno Berra. 

On Aprii 21 this year, we ali Lost afriend. 
Bruno Berra unexpectedly passed away. 
We remember Bruno far his strong and versatile 
personality, far the wide scientific knowledge in 
the field of Biochemistry as well as in 
Cosmeceuticals and Nutraceuticals. 
He has been a staunch supporter of the 
necessity of Cosmetics and Food Companies to 
increase their investments in R&D and to 
ameliorate consumers' /ife style and wellness by 
the use of cosme-nutra-ceuticals scientifically 
formulated, effective, and safe. 

He has been a valuable Professor of Biochemistry and a man with a strong willing to share his deep 
knowledge with his friends and with the numerous students of his school. 
With his death we ha ve Lost not only a real Friend but also a valuable Collabora tor of this Journal 
and a tireless Promoter of the J.S.C.D meetings. 
We wish to remember himjust with a picture takenfrom the fast JSCD Congress. 
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Facial Corrections tor Lipoatrophy in HIV-infec
ted Patients: Treatment with Polyacrilamide 
Hydrogel injections 

s. Giorgini MD', c. Martinelli MD'. A. Carocci MD'. C. Sterranti no MD2
, F. Leoncini MD2

, L.Tognetti', T. Lotti PhD' 
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Summary 
This open-label study takes aim at the valutation of the efficacy and safety of facial injections of an 
Polyacrilamide Hydrogel (PAIO), in HIV-positive people that showed different level (severe, mode
rate and mild) of facial lipoatrophy. 
Th is is a typical AIDS-related pathology that involve a loss of subcutaneous fat in the face, especial
ly in cheeks, temples and nasolabial folds, and other parts of the body, and often it consequently cause 
some menta! rebound (Jack of self-interest or loose of self-esteem). 
36 HIV-positive subjects with facial lipoatrophy were enrolled. 
Every treatment consisted of the injection of I to 2 vials of PAIO on the first day, and every 4 weeks 
for some months, accord ing to the level of facial lipoatrophy. We previously advised each one of the 
subjects to avo id sunburn in the injection 's area. 
Patient's valuation has been done by facial ecosonography, along with clinica! examination. 
Withal we took standard photographs before and after the treatment, scheduled for successive 12'", 
24'" and 48'" week . 
100 percent of our patients have been pleased with the aesthetic resu lt, and they ali judged excellent 
elasticity and consistency in the treated area after twelve months. 
Pajn (scale 0-JO) related at moment of the injection was reported in ali patients. 
Excellent results has been obtained in the parietal area and lower third of the face, and also in the 
upper and lower jaw. 
The advantage of this hydrogel relates to its non-biodegradability and its important tolerability. Our 
product does not generally cause allergie reactjon or other immunological effect either in animals or 
in humans; above ali it does not migrate. 
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Riassunto 
Questo studio sperimentale ha lo scopo di valutare l'efficacia e la sicurezza dell'uso di un 
Polyacrilamide Hydrogel (PAIG) per iniezioni nel volto, in pazienti HIV-positi vi che presentavano 
vari gradi di lipoatrofia faciale (severa, moderata e lieve). 
Questa al terazione cutanea è una tipica consegu.enza dell ' infezione da HIV che comporta la perdita 
dello strato di grasso sottocutaneo del volto (in paiticolar modo a li vello delle guance, delle tempie 
e dei solchi naso-labiali) e di altre sedi corporee; essa quindi provoca frequentemente ripercussioni a 
livello psichico quali perdita di autostima e d i interesse di sé. 
Abbiamo coinvolto nello studio 36 soggetti HIV-positivi che presentavano lipoatrofia a livello del 
volto. Ogni trattamento era costituito dall ' iniezione d i PAIG, da una a due fiale, in prima g iornata, e 
in segui to ogni 4 settimane per alcuni mesi, in base al livello di lipoatrofia faciale. Ciascun soggetto 
era stato precedentemente avvisato di evi tare l'esposizione ai raggi solari nel si to d i iniezione. 
La valutazione dei pazienti è stata condotta tramite ecosonografia faciale e periodico esame obietti
vo. Abbiamo ino ltre documentato con fotografie standard le condizioni pre e post trattamento, pro
grammate a 12, 24 e 48 settimane . 
Tutti i nostri pazienti sono rimasti soddisfatti del risultato estetico. Tutti hanno giudicato eccellente 
l'elasticità e la consistenza cutanea nell 'area trattata a 12 mesi di distanza. 
Per ogn i paziente abbiamo riportato su scala (range 0- 1 O) lintensità del dolore al momento dell 'inie
zione. 
Sono stati ottenut i risultati eccellenti nella zona temporale come nel terzo inferiore del volto, sia a 
livello della mascella che della mandibola. 
G li importanti vantaggi che offre questo hydrogel sono la sua tollerabilità, il non essere biodegrada
bile, e soprattutto il permanere nel sito d i iniezione senza spostamenti. Il prodotto generalmente non 
provoca reazioni allerg iche o altri effetti immunolog ici né negli uomini né negli animali. 
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INTRODUCTION 

Body fat changes in HIV positive patients are 
known as lipodystrophy. 
Three patterns of body fat changes are being 
seen in people with HIV who are taking combi
nations of anti-HIV drugs (retro transcriptase or 
protease inhibitors), called Highly Active antire
troviral Therapy (HAART). One pattern invol
ves gaining of fat, on the abdomen/belly (centrai 
fat), between the shoulders or around the neck or 
in the breast(mostly in women). The lipoatrofy 
consist of losing of fat, and the third patter is a 
mixture of gain and fat loss. 
The majority of people develop these changes 
experience a mixture of both types of body fat 
changes (in fact, is used sometime the term 'fat 
redistribution') (1). 
Lipoatrophy is characterized by a loss of subcu
taneous fat in face, in the arms, legs and but
tocks. 
Only this particular kind of fat loss is specific to 
HIV infection: indeed , fat gain may be caused by 
metabolic changes that also occur in HIV-nega
tive people . 
This pathology proceeds by grading scale, mild , 
moderate and severe, and it is also connected 
with genetic predisposition. There is recent evi
dence of a role for ApoC3-455 (4). Studies ha ve 
shown that after three years on a combination of 
nucleoside analogues and a protease inhibitor, 
30 to 40% of people will develop body fat chan
ges (1). 
The arms and legs show prominent veins, 
buttocks becomes shrunken. The facial results is 
a wasting: the loss of sub-cutaneous fat take 
piace especially in the cheeks (called 'bolla 
adiposa of Bichat'), in temple's area and around 
oral region (1). 
Consequently, this feature 's alteration may cause 
many menta! rebound, most of all severe psy
chological disturbances such as depression, 
anxiety, socia! isolation, reduced confidence and 

self-worth, Jack of self- interest, and in the end, 
loose of self-esteem (I, 4, 5) . 
Different strategies have been developed to 
reduce the visible effects of these alterations. 
Studies are underway to see if any medicines can 
help prevent or reverse fat loss, like creatine, uri
dine and statins. The fact that there is not clini
cally proven therapy for patients with this essen
tial problem, such as the slowness, with apparent 
absence of clinica( recovery, makes the need for 
cosmetic surgical interventions ( 1) . 
Severa! forms of surgery have been used, with 
varying success, to repair body fat changes, like 
lipofilling, autologous free derma! fat graft, and 
others (7-11 ) . 

In today 's busy and demanding world , we no 
longer have the luxury of taking weeks to reco
ver. Therefore there is an urgent need to find a 
short solution to this facial correction. 
An common strategy, at the moment, is to refili 
altered connective tissue matrices or subcutane
ous tissue by injection of different agents (12). 
Injections into the facial tissue can help restore a 
more normai facial appearance by encouraging 
tissue growth and filljng-out the sunken areas, 
but cannot regenerate facial cell. 
Many different biomaterials with both bio-resor
bable and no resorbable effect have been used 
for this purpose. These fillers should be biocom
patible, non antigenic, easy to use , non migrato
ry, either permanent or biodegradable, long
lasting , and natural -looking (13-14) . 
The most recent generation of filler materials 
includes injectable products based on polyacry
lamide gels. 
Most of people have three to five sets of injec
tions. 
Cheecks are normally spaced over six weeks . 

Produci 

Water-based polyacrylamide gels represent a 
new generation offillers. They are homogeneous 
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gels with viscosity and elasticity suitable for 
injection into soft tissues, thanks to the Jack of 
particles and a very high concentration of water. 
Different subtype of polyacrilamide gel exist 
and have some history as a medicai implant 
materiai (15). 
Polyacrilamide hydrogel (PAIG) is a stable, ato
xic, non-resorbable and sterile watery gel. 
It was employed for decades in the preparation 
of soft contact lents. In the last 15 years it's been 
used in Russia and Uk.raine in plastic and aesthe
tic surgery, for breast augmentation and facial 
correction , with very good results. At the pre
sent, it is widely used in biomedica! research (as 
tissue implant, in detectors of penicillin antibo
dies, or as carriers of hormones and drugs in ani
mai studies) as well as in industry. It has been 
used for soft tissue augmentation outside the 
United States since J 997. Despite some adverse 
events, the long duration of augmentation and 
the tangible filling effect has increased its use in 
Asia and in Middle East. It has been authorized 
for sale in Europe since March 200 I as a new 
medicai device (CE-mark 0543). 
Breiting et al in 2004 have conducted a retro
spective study of 104 patients treated wi th PAIG 
injections for facial correction and they found 
excellent results (15). 
In our study we used a PAIG formulation (*) that 
consists of approximately 2.5% to 5% cross-lin
ked polyacrylamide and 97 .5% to 95% non
pyrogenic water. Moreover, because of its relati
vely low cross-link density, it further contains 
many free ends that give the gel a constantly 
fluctuating molecular movement, that may redu
ce or prevent the settlement of biofilm, and then 
avoid the low-grade, long-term infection seen 
with other gels (this also explains why long-term 
adverse reactions have not been seen) ( 15). 
Due to its unique characteristics the gel is highly 
bio-compatible: it does not cause any allergie 

reaction or any other immune effect either in ani
mais or in humans. Since it is a non absorbable 
soft-tissue filler, it doesn 't migrate, but al so its 
removal may be tricky, albeit possible . Hence 
the scope and targeting of the treatment should 
be precise, and the results considered permanent 
( 15-19). 
There are no reports of significant complications 
after injection of this materiai into face's skin. 
Reactions to into-vessels injection of implant 
materials are rather uncommon , occurring local
ly, usually only in the early post-injection period 
(24) . 
Adverse reactions have been seldom described 
like cold abscesses and inflammatory superficial 
mini-nodules (25-28). 
lt is also reported that within 1-2 weeks after tre
atment the patient may develop transient oedema 
and tenderness at the treatment site ( 15-1 9). 
Finally, there isn ' t neither calcification nor can
cer-causing effect (24). 
lt 's simple to use it; in addition, it needs no pre
test. Standard precautions associated with the 
injection mate riai should be followed. 
Obviously, when we perform injections on 
patients with low immune defence, like ours, 
complete antiseptic precautions and sterile con
ditions must be guaranteed. 
The injection should not be made in or near skin 
areas with inflammation or an active skin disease. 
Polyacrylamide gel is not indicated for the treat
ment of fine wrinkles. 

OBJECTIVE 

This open-label study takes aim at the valutation 
of the efficacy and safety of facial injections of 
an Polyacrilamide Hydrogel (PAIG) in HIY
infected patients that showed different level 
(severe, moderate and mild) of facial lipoatrophy. 
Patients have to be informed about indications, 

• Po/yacrilamide Hydrogel (PAIG) u·as 11sed !IS theformularion o/ Aq1wmid® . Co111tlft1 /111ema1io11al A/S, Soborg, Denmt1rk. 
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contraindications, expected results, precautions, 
warnings, and potential complications of the tre
atmenL 
As a matter of fact, they should be advised to 
avoid sunburn or frostbite in the area where 
polyacrilamide is injected . 
Finally, they must sign an informed acceptance 

form provided by our team of experts . 

MATERIALS ANO METHODS 

This was a randomized open-label study of 
PAIG's injection in patients with HIV-related 
facial lipoatrophy (Table J) , 

Table I 
Subjects and their details and resu/ts 

Mean ±DS 

Age (years) 45.5 ± 6.4 

Mean duration of HIV (years) 15 ±3.5 

N, pts(%) 

Sex 

Female 13(362%) 

Male 23 (63.8%) 

HIV transmission category 

IVDU 9 (25.2 %) 

Homosexual 13 (36.2 %) 

Heterosexual IO (27 .5 %) 

Other or unknown 4 (1 1.3%) 

CDC stage 

A li (30.8%) 

B 14 (38.4%) 

e 11 (30,8%) 

CD4 count(cells/µL) 5705 (180-2113) 

HIV virai 1oad (copies/mL) 24,900( <50-300000) 

HBsAg positive 9 (25 .2 %) 

HCV positive 4 (1L3%) 

Atrophy 

Mild 12 (33.7%) 

Moderate 14 (38.5%) 

Severe IO (27.8 %) 

Previous treatment lines 4 ( 1-9) 

HAART duration (months) 87 .2 (21-130) 
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We signed up to the study 36 patients in the 
aggregate. The majority of patients were male 
(70%) with mean duration ofHIVyears 15± 3.5. 
Every treatment consisted of the injection of J to 
2 vials of PAIG on O day, and every 4 weeks for 
about 3 months , according to the leve! of facial 
lipoatrophy. If our patients had a mild lipoatro
phy received four up to six vials, resolving their 
aesthetic facial modification. 
The necessary amount of gel is injected in sub
cutaneous tissue, in a retrograde manner by 
injecting the gel while withdrawing the needle. 
After the injection a light manipulation helps to 
obtain an even distribution of the gel. Some 
patients develop pain only during the treatment. 
The injected gel will form a stable, soft part in 
the connective tissue. 
Patient's valuation has been done by facial eco
sonography, along with clinica! examination. 
Withal we took standard photographs before and 
after the treatment, scheduled for successive l 2'h, 
24'h and 48'h week. 
The gel must be stored and protected from direct 
sunlight. 

RESULTS 

The cosmetic result was judged by patients and 
rated on an interval scale with four options ran
ging, from very good to very unsuccessful. 
Ali patients have been pleased with the aesthetic 

result, and they judged excellent elasticity and 
consistency in the treated area after 12 and 48 
months. 
In addiction, the skin sensitivity at the injection 
was assessed by a Pain-scale (from O to 10): a 
mean leve! of measured pain was 5 (±3). Long
term efficacy was assessed subjectively using 
Hospital Anxiety and Depression Scale (HADS) 
score (Table II). 
Ali signs and symptoms which could possibly 
related to the injections has been taken into con
sideration , and we found that no serious compli
cations and adverse effects were observed during 
the treatment: in most of case they were absent, 
and slight in the others. 
Transient side effects, like swelling, reddening, 
itching or mild pain , may appear at the s ite of the 
intervention. 
During the follow-up period we didn't reported 
any long-term side effects with physical exami
nation, that means to value signs by looking and 
palpating the skin: then we didn ' t had neither 
migration of gel, palpable regional lymph nodes, 
scar tissue, pain at palpation , oedema or haema
tomas, nor hyperemia, wrinkles, peau d'orange, 
scratch marks, rash or polish-like skin. 
The favourable trends in the efficacy of our 
results, noted at week 48 continued to the recali 
visit, as captured by subjective assessments of 
patients' satisfaction with their facial appearance 
and diminished levels of anxiety and depress ion. 

Table II 
Change from baseline in Hospital and Anxiety Sca fe scores 

Anxiety (mean ,SD) - 0.8 (3 .3) 

Depression (mean, SD) - 0.4 (2 .9) 

54 



S. Giorgini, C. Martinelli. A. Carocci. C. Sterrantino. F. Leoncini. L. Tognetti. T. Lotti 

CONCLUSIONS 

This study demonstrate that excellent results can 
be obtained using using PAIO for the reconstruc
tion of facial lipoatrophy (Fig 1-4). 
The fi ller has shown efficacy, tolerability and 
safety. 
In terms of aesthetic results, it makes a feature's 
improvement by giving an increased volume 
with a natural skin 's viscosity and elasticity. 
The effect of tissue enhancement lasted over the 
entire study period. During the first year after 
treatment, no permanent soft-tissue reaction was 
observed. A volume reduction of about 10% 
occurs during the first 2 days as a consequence 

Fig. l Patient be/ore trea1111e111. 

Fig. 3 Young 111a11 fonvards injections. 

of an osmotic exchange between the sterile 
water content of polyacrylarnide and the tissue 
flu id. 
The benefi t of non biodegradable hydrogel is 
that the augmentations are permanent, and no 
migration of the gel was detected in this mate
riai. 
We believe that both inte1mediate and long-term 
adverse reactions described in literature (like 
cold abscesses and inflammatory superficial 
mini-nodules) are caused by a bacterial low
grade infection, and that inherent characteristics 
of the implant determine the development of 
associated fibrosi s (24). 

Fig. 2 After 12 1110111/ts' injections. 

Fig. 4 The same man at tlte end of !61110111/ts' i11jectio11s. 

55 



Facial Corrections tor Upoatrophy in HIV-infected Patients: Treafment with Polyacrilamide 

However, further studies, including long-term 
follow-up visits and cost-effectiveness evalua
tion are needed, along with criticai analysis of 
results and a much longer time for definite con
clusions. On the basis of our experiences with 
this promising materiai, we now prefer PAIO. 
Polyacrilamide gel so far is a promising materiai 
because of its easy use and harmlessness to the 
recipient (29, 30). 
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Summary 
Cellulite is an incorrect term , which is commonly used to designate a "medico- esthetical problem" 
that normally affects women. However, from a medicai point of view, it is a real cutaneous d isorder. 
Often, the products recommended in the treatment of the cellulite are realized based on different phy
totherapeutics extracts . 
With this idea in mind the main aim of this work is the development of a topic formulae containing 
active phytotherapeutic principles able to act effectively on ali the components involved in the deve
lopment of the cellulite. For this reason two phytotherapeutic assets - Hydrocotyle asia and acid sali
cylic - were selected . In the present work we have designed and studied two new cosmetic forms 
attending to the selected excipients: latex of olive oil and glucidic gel. In order to study the physical 
stability and characterize the viscoelastic properties of the designed formulae's, rheological studies 
have been performed. Attending to the results , the latex formulae presented a plastic behaviour while 
pseudoplastic characteristics were obtained for the gels. Finally, for verifying the liberation profiles 
of the formulae's, in vitro analys is have been performed and fitted to kinetic models. 

Riassunto 
La parola cellulite è un termine incorretto utilizzato per definire un "problema medico-estetico" che 
colpisce soprattutto le donne. 
Da un punto di vista strettamente medico la cellulite è una vera disfuzione cutanea ed i relativi pro
dotti raccomandati per il suo trattamento sono spesso estratti fito terapici. 
Partendo da questi presupposti si è cercato di sviluppare una formulazione di uso topico contenente 
principi attivi fitoterapici capaci di agire su tutte le cause che intervengono nella formazione della 
cellulite. 
A questo scopo sono stati selezionati rispettivamente Hydrocotyle asia e acido salicilico inseriti in 
due formulazioni cosmetiche caratterizzate dall'uso di particolari veicoli: un lattice di o lio d'oliva ed 
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un gel glucosidico. 
Sono stati condotti studi reologici per verificare la stabilità fisica delle due formulazioni e le relative 
proprietà viscoelastiche. 
Secondo i risultati ottenuti il lattice ha mostrato caratteristiche plastiche mentre i gel hanno dimostra
to caratteristiche pseudo-plastiche. 
I profili di cessione dei principi attivi sono stati verificati con modelli cinetici. 

60 



MA Ruiz. ME. Mora/es. B. Clares. M L6pez-Viota. C. Cuevas. and V Gallardo 

INTRODUCTION 

The term cellulite has been generalized to define 
the whole series of alterations of the conjunctive 
subcutaneous tissue, especially the deposit of 
subcutaneous fat in certain zones of the orga
njsm as the regions located below the buttocks 
and on the top of the thighs. In generai these 
conjunctive disorders can be classified in two 
big groups: (i) those which principally concem 
the deposit of the adipocitary lipase, and (ii) 
those wruch affect on the micro-traffic and the 
perivascular space (1, 2). In a few cases it predo
rrunates over the lipase component, with an 
abnormaJ increase of fat and an increase of the 
number and size of the adipocytes. Since in 
many occasions this adipose accumulated does 
not accompany to a state of widespread obesity, 
it is talked about segmentary or located lipody
strophy. In other cases, it prevails or coexists the 
vascular and intermediate component, with a 
notable capillary fragility, edema. Attending to 
the kind of edema, the pharmaceutical treatment 
change. Specially for indicating an Anticellulite 
treatment, it is indispensable a good diagnosis. 
There is not a unique intensive Anticellulite tre
atment but it exists a set of effective treatments 
(3- 5). In order to promote mutually therapeutics 
benefits, the synergy of diverse agents must be 
looked carefully. The most appropriate thing is 
the accompJishment of an integrai treatment that 
includes a generai action and another specific. 
Though the combination of both treatments 
improves the cellulite course. However it does 
not exist a treatment that treats definitively this 
affection and stili continues being investigated 
to obtain new therapeutic resources that guaran
tee the definitive resolution of the problem (6). 
The products recornmended in the treatment of 
the cellulite are realized based on different phy
totherapeutic extracts and other drugs, among 
them, some vitamins . In this work, our main aim 
is the development of formulae of hackneyed 

application that contain active phytotherapeutic 
principles that act in an effective form on three 
components involved in the development of the 
cellulite: the rrucro-traffic, the oily tissue and the 
connective tissue . Concretely, we appeal to the 
Centella asiatica (Hydrocotyle asia) as a potenta
te of the biosynthesis of collagen and to the acid 
salicylic that, in an indirect way, disables the 
lyphogenesis inside the adiposities (7, 8). As 
excipients of thjs active principle, very used in 
the treatment of the cellulite, we have selected 
two new vehjcJes, and this is the innovative con
tribu6on of our work: carrier successfully the 
Anticellulite drugs assets up to its piace of action 
to improve the efficiency of the preparations. 
With this purpose , two excipients of different 
nature, latex of olive oil as lipophilic excipient 
and a glucidic gel , have been studied (9 - 11). 

EXPERIMENTAL 

Maferials 

• Extract Hydrocotyle asia glycolic was sup-
plied by Guinama (Valencia, Sapin). 

Hydrocotyle asia is also known as Centella asia
tica and Hygrophila spinosa. 
Centella asiatica belongs to the fami ly 
Umbelliferae. It is found in swampy area of 
India, commonly found as a weed crop fields 
and other waste places throughout India upto an 
altitude of 600 meters. The C. asiatica extract 
possesses antioxidant (12), antiinflammatory, 
immunomodulating (13), antiproliferative (14) , 
antigenotoxic (15) properties. The extract of C. 
asia6ca L. has certajn bioactive terpene acids 
such as asiatic acid , madecass ic acid and their 
respective glycoside, asiaticoside and madecas
soside (16). 
Asiaticoside, have wound healing activity, pro
motes fibroblast proliferation and increases the 
level of enzymatic and non-enzymatic antioxi
dants. There are some phenolic compounds in 

61 



Technologico/ Study of Anticellulite Formulotions 

the extract of C. as1at1ca, having the acttv1ty 
same as that of the alfa-tocopherol. The crude 
extract of C. asiatica was shown to be non-toxic 
in normai human lymphocytes and reduced the 
genotoxic effects of methyl methanesulphonate 
and cyclophosphamide in cultured human lym
phocytes (17, 18). 
• Salicylic acid 
Salicylic ac id was supplied by Panreac 
(Barcelona, Sapin). 
Salicylic acid is the chemical compound with the 
formula C6H4(0H)C02H, where the OH group 
is adjacent to the carboxyl group. This colorless 
crystal line organic ac id is widely used in organic 
synthesis and functions latin as a plant hormone . 
The name derives from the Latin word for the 
willow tree (Salix), from whose bark it can be 
obtained. Also known as 2-hydroxybenzoic acid 
(one of severa] beta hydroxy ac ids (compare to 
AHA), salicylic acid is a key additive in many 
skin-care products for the treatment of acne, pso
rias is, calluses, corns, keratosis pilaris, and 
warts. It treats acne by causing skin cells to 
slough off more readily, preventing pores from 
clogging up (Fig. I). 

H 

H 

Fig. 1 Chemical srructure of salicylic acid. 

•Ali chemicals were analytical quality, and 
manufactured by Panreac (Spain). Water used 
to prepare the formulations was of Milli-Q 
quality (Milli-Q Academic, Millipore, France). 
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Formulafions Preparafion 

• Latex of olive oi l 
The formula is described in table I. The oi ly 
phase is prepared warming the o live oil up to 
85.0 ± 0.1° C ° C and adding the emulgent, 
O livem 700, un ti I it melt. The prepared formulae 
is leave to cool down and after n-dean is added. 
Fi nally, the watery phase is added to the oily one 
under constant agi tation with electromagnetic 
agi tator to 600 rpm. 
• Glucidic gel 
The glucidic gel (table I) was prepared disper
sing the gelling agent, sodium carboxymethyl
cellulose, in propylene glycol and adding 86.5 
ml of water under moderate mechanical stirring 
( I 000- 1200 rpm). 

METH.ODS 

Viscosity 

The viscosity of different formulations was 
determined by a Brookfield DV-II+ d igita i rota
tional viscometer immersed in a thermostatic 
bath at a constant temperature of 25 .O ± O .1 ° C. 
This viscometer is a shear rate controlled 
system, therefore the samples are put under a 
sweeping of shear rate (dy/dt) a t regular inter
vals, measuring how the viscosity and shear 
stress varies. 
In order to obtain reproducible results, a ll the 
samples were always presheared during 60 
seconds under a shear rate strong enough to 
break the structure of the samples, followed by a 
120 seconds of waiting time. 
We have made a viscosimetric study as much to 
the vehicles used as to the formulas with the 
cosmetic drugs. 
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TABLE I 
Composilion of f ormulations . 

OLIVE OIL LATEX GLUCIDIC GEL 

Olive oil 23 g Propylene glycol 12 ml 

Olivem 700 S g Carboximethylcellulose sodium 1.5 g 

n-Decane 0 .3 g Distilled water 86 .5 ml 

Distilled water 64.7 

Diffusion experiments 

Most published studies involve Franz-type cells 
( 19). In our case we performed the diffusi on 
experiments with FDC-400 Franz cells, Vidra
Foc (Barcelona, Spain) . It consists of two com
partments with a membrane clamped between 
the donor and receiver chambers. The receptor 
phase was phosphate-buffered saline, pH 5.6. Ali 
the experiments were performed under the same 
skin pH conditions . The membranes are 47 mm 
in diameter and 0.45 µm in pore size. In this 
study, two types of membranes were tested: 
methylcellulose (Teknocroma) and nylon (Mfd, 
Waters Corporation). 

Analytical methods 

The concentrations of drugs were determined by 
UV-spectrophotometry measurements at maxi
mum wavelength: 231 nrn for salicylic acid and 
322 nm for Hydrocotyle asia, in a Perkin-Elmer 
UV/VIS Lambda 40 UV-spectrophotometer The 
method was previously validated and verified 
for accuracy, precision and linearity. Standard 
solutions were prepared by diluting the stock 
sol ution with phosphate-buffered saline . 

RESULTS ANO DISCUSSION 

Viscoelastic properties 

The rheograms present the applied shear rate 
curve versus the resulting stress . Based on these 
data (figures 2-4), we can affirm that latex has a 
plastic behaviour. This happens so in concentra
ted suspensions that the particles tend to form 
three-dimensional reticule . According to, its 
cohesive forces give it the characteristics of 
solid , but when the flow limit is exceeded, the 
bonds break and it acts as a liquid, flowing easi
ly (20). This shear stress knows like yield stress 
(o0) . The yield stress values obtained for the 
latex, latex with salicylic acid and latex with 
Hydrocotyle asia are 2129 D·cm2, 1509 D·cm2 

and 2388 D·cm2 respectively. Therefore, the 
salicylic acid decreases the o0 value whereas 
Hydrocotyle asia increases it (21 , 22) . 
Figure 2 shows the behaviour of the glucidic gel 
does not change with the addition of the cosme
tic drugs. In addition, we observed a pseudopla
stic behaviour, characteristic in semisolids for
mulas as our hydrogel. These systems are cha
racterized by an increase in shear stress led to 
progressively greater break down of the gel 
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structure with a steady decrease in the apparent 
viscosity. We can determine the value of appa
rent viscosity like the slope of the siccative to the 
curve of flow in P (figure 4). This is equa! to the 
relation opi'(dy/dt)p (23). The values of apparent 
viscosity obtained are 60.42 Cp for glucidic gel, 
56.32 Cp for salicylic gel and 56.32 Cp for 
Hydrocotyle asia gel (24, 25). However, based 
on these results, we can conclude that statically 
significant differences between the three studied 
samples gel do not exit (p< 0.005). 
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Fig. 2 Rlreogram of tlre larex (6 ), latex witlr Hydrocotyle 
asia (0 ) and latex with salicylic acid (• ). 
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Fig. 3 Rheogram ofthe gel (6 ), gel with Hydrocotyle asia 
(0 ) and latex with salicylic acid (• ). 
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Fig. 4 Rheogram ofthe glucidic gel. 

Membrane selection 

,. 
" 

We selected the most suitable membrane as that 
which offered the least resistance to the diffusion 
of the both drugs, in order to minimize its 
influence in the test (26) . For th is study, a 0.05 
mg/ml solution of salicylic acid and 58.5 mg/ml 
solution of Hydrocotyle asia were used as the 
donor phase. Tables II and Ili show the amounts 
of drug accumulated in each type of membrane 
(methylcellulose and nylon). Samples were 
taken at predetermined time intervals from 0.03 
to l hour. 
Phosphate-buffered saline, pH 5 .6 ± O .l, was 
used as the solvent to prepare the drug in the 
donor phase. This buffer was also used as the 
receptor phase. We previously verified that sink 
conditions were maintained . 
At shown in figures 5, the nylon membrane limi
ted salicylic acid diffusion most than methylcel
Julose membrane. On the other hand, figure 6 
shows there were no significant differences bet
ween the methylcellulose and nylon membranes 
for Hydrocotyle asia. Although, transfer was sli
ghtly more rapid with the methylcellulose mem
brane. Nevertheless, we selected nylon membra
ne for our diffusion studies with salicylic acid 
and methylcellulose membrane with 
Hydrocotyle asia. 
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TABLEII 
Accumulated amounts (mg) of salicylic acid in the receiver chamber 

of the Franz celi as a function of time for different type of membranes. 

Membrane 

Time (hours) Nylon Methvlcellulose 

0.08 0.02 0.01 

0.16 0.03 0.02 

0 .5 0.05 0.03 

1.0 0.05 0.03 

1.5 0.06 0.04 

TABLE III 
Accumulated amounts (mg) of centella asiatic in the receiver chamber 

of the Franz celi as a function of time for different type of membranes. 

Membrane 

Time (hours) Nylon Methylcellulose 

0.08 21.37 6.73 

0.16 34.78 18.39 

0.50 43.25 24.71 

l.00 57.12 40.22 

1.50 79.11 68.71 
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Fig. 5 Accumu/ated amounts of drug solution (mg) 
released with each type of membrane for salicylic 
acid: nylon(+) membrane and methylcel/11/ose (O) 
membrane. 
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Fig. 6 Acc11m11/ated amounts of drug solution (mg) 
released with each type of membrane for 
Hydrocotyle asia: nylon (O) membrane and methyl
cel/ulose (+)membrane. 
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In vitro release studies 

Once prepared, both formulations were submit
ted to an in vitro diffusion assay by means of 
Franz-type cells. This assay was performed in 
the same conditions as previously mentioned in 
the membrane selection paragraph. A pH 5.6 
phosphate buffer was used, thus ensuring sink 
conditions (27 , 28). 
In figure 7 and 8, we represent the percentages 
of active principle yie lded from both studied for
mulations, results that corroborate the obtained 

ones in the rheological study. It does not exist 
statistically significant differences (p <0.005) in 
the profile of liberation observed for the 
Hydrocotyle asia. Nevertheless, the difference 
between the latex and the gel glucidic is notable 
in case of the salicylic acid since the gel yields 
only 30 %, whereas the latex yields 78.7 % at 4 
a.m. of the test essay. 
In addition, a discriminatory procedure was used 
to determine the model that best explained the 
diffusion process . One of most widely used 
methods is Akaike's approach (29). It involves 
the calcul ation of the so-called AIC criterion 
(Akaike discriminatory criterion): 
AIC = n · In SSQ + 2p 
where n is the number of pairs of experimenta l 

values, SSQ is the residua ls sum of squares and 

p is the number of parameters in the fitting fun
ction. 
The criterion identifies the model that best fits 
the data as that with the minimum value of AIC. 
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Fig. 7 Percentage of salycilic acid re/eased for both 
formu/ations: /atex (+) a11d glucidic gel(•). 

Table IV shows the AIC average values for dif
ferent formulations. Depending on these results, 
we can affirm that the formulae that contains 
salicylic acid follow the lcinetic one of square 

root, whereas those who contain Hydrocotyle 
asia adjust to the kinetic one of cube root. The 
kinetic one to which there adjust the formu lae 
that contains sal icy lic acid as cosmetic drug 
answers to the expectations gathered in biblio
graphy for the pharmaceutical semjsolid forms . 

TABLEIV 
AIC average values corresponding to c/ifferent kinetic moc/els for c/iffere/11 formulations. 

Salicylic acid Centella asiatic 

Model Latex Gel Latex Gel 

Order O 41.80 ± 8.95 44.70 ± 1.35 4 1.02 ± 1.37 47.19 ± 0.60 

Order I 44.39 ± 4.43 46.39 ± 3.43 38.63 ± 0.56 38.07 ± 0.68 

Square root 32.20 ± 3.32 39 .11 ±0.78 44.95 ± 0.43 45.58 ± 0.63 

Cubica! root 4 1.79 ± 2.95 4 1.65 ± 0.62 28.70 ± 2.70 30.58 ± 2.17 
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On the other hand, the formulae with 
Hydrocotyle asia are still a model of cube root, 
probably because the cosmetic assets, which is 
in use in the shape of liquid extract, arrange in 
the shape of drops spherical in the bosom of the 
vehicles thanks to the presence of emulgents as 
the Olivem 700 in the latex and to the structure 
of double propeller (helix) of the gel glucidic . 
On the basis of ali the obtained results , we can 
affirm that both formulations present an appro
priated rheological behaviour, which supposes 
an important advantage both in the physical sta
bility of the systems and in a suitable extensibi
lity of the same ones during its application. In 
agreement with the profiles of liberation , we can 
affirm that the vehicle most adapted for the sali
cylic acid is the latex , whereas for the 
Hydrocotyle asia both of them can be used. 
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Fig. 8 Percentage of Hydrocotyle asia released far both 
formulations : latex (• ) and glucidic gel (O). 
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Summary 
There are many differences in environment between tropica! and subtropical country. So are betwe
en skin color and aesthetic behavior of Asians and Caucasians . Not ali cosmetics which are suitable 
for Caucasians in subtropical countries are also suitable and safe for Asians, especially who are living 
in tropica! countries . 
Tropica! climate, with high temperature and humidity, make Asian skins become more oily and 
humid. Asian skins in the trop.ics were exposed by UV radiation from the sun more intensely becau
se of the geographical location of their countries . So Asian skins in the tropics need a tota! UV pro
tection (include UVA and UV B protection) because UV radiation has been implicated in the forma
tion of sunburn , free radicals, skin cancers, suppression of the immune system and aging skin. 
Cosmeceuticals contain active ingredients such as sunscreens, vitamins, antioxidants, and skin lighte
ning can help maintaining ski n and protect skin from various insults. Some cosmeceuticals need a 
proper delivery system, and then it could enhance the skin quality 
Regarding the influence of cosmetics products for Asian skins in the tropics, factors to be considered 
are environment factor, human factor, cosmetic factor, and interaction of these three factors. 

Riassunto 
Molte sono le differenze rilevabili tra l'ambiente tropicale e subtropicale. Lo stesso dicasi per il colo
re della cute degli Asiatici rispe tto ai Caucasici. Pertanto non tutti i prodotti cosmetici adatt i ai cau
casici che vivono nelle regioni subtropical i sono adatti e sicuri per le popolazioni as iatiche che vivo
no nelle regioni tropica! i. 
Il clima tropicale, con l'elevata temperatura e l'alta umidità fa sì che la cute degli asiatic i sia più 
oleosa e umida. Inoltre, proprio a causa delle diverse condizioni ambientali, la cute asiatica nei tro
pici è esposta più intensamente ai raggi UV, pertanto deve essere maggiormente protetta sia dagli 
UVB che dagli UVA per evitare scottature , iperformazione di radicali liberi, tumori cutanei, foto 
immunosoppressione ed invecchiamento precoce. 
I moderni cosmeceutici contengono sia filtri solari che vitami ne, antiossidanti e sbiancanti in grado 
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di proteggere la cute dall 'aggressività dell 'ambiente ed alcuni di essi necessitano di veicoJj adatti per 
esaltarne le funzioni. 
Per quanto concerne l' attività esercitata dai prodotti cosmetici sulla cute asiatica , deve sempre esse
re tenuto nel dovuto conto fattori come quello ambientale, umano, e cosmetico e la loro interazione . 
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INTRODUCTION 

Cosmetics are becoming of more importance in 
daily !ife; they are used regularly by increasing 
number of people and very large quantities are 
consumed each year. The main purpose for us ing 
cosmetics in modero society are for persona! 
hygiene, to enhance attractiveness through use 
of makeup , to improve self esteem and promote 
t.ranquility, to protect skin and hair from dama
ging ultraviolet light, pollutants, and other envi
ronmental factor, to prevent aging, and in gene
rai to help people enjoy a more full and rewar
ding !ife(!) . 
There are many cosmetics distributed in the mar
ket today, with their interesting advertisement 
and selling dreams . Unfortu nately, not ali 
cosmetics are safe to be used. Some of them 
cause damages on the skin, such as irritation, 
allergy, hyperpigmentation (bl ack spots), and 
even damages on the systemic function (2) . 
Papers or researches on tropica! environment, 
cosmetics, and their effects to the skin are very 
rare (3,4). Most researchers are from subtropical 
countries and their subjects are their own envi
ronment which is d ifferent from tropica! envi
ronment (2). 
Beside the differences in environment between 
trop.ical and subtropical countries, there are also 
differences between the ethnic skin color and 
aesthetic behavior of the Asians (Orientals) and 
Caucasians . Therefore, if we want to create or 
select safe cosmetics for Asian skins, especially 
in tropica! countries and suitable for their aesthe
tic demand, we have to consider four factors 
which are infl uencing effects of cosmetics on the 
skin : (1) environmental factor; (2) human factor; 
(3) cosmetic factor; and (4) interaction of these 
three factors . Tranggono, on 1983, created this 
concept and named the concept as "The Science 
of Beauty" (2, 3) . 
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Asia as Compared to Europe (fhe 
Nature and Skin color) 

Asian countries which lie near or on the equator 
such as Indonesia, Malaysia, the Philippines, 
Thailand, Singapore, and Brunei Darussalam, 
have similar nature or environment: they are tro
pica! countries. They are hot countries with tem
perature varies between 25 - 40°C and their rela
tive humidity are high (75 - 80%) because they 
are surrounded by water (archipelago). The suo 
shines ali over the year. There are only two sea
sons, dry and rainy season, in which the sun stil! 
shines blazingly except when the weather is 
cloudy or rainy. The suo heat, the UV sunrays 
and the high humidity, will adversely affect the 
skins as well as cosmetics and cause various 
conditions and problems (2) . 
There are d ifferences in many aspects between 
Asians and Caucasians skin; the most visible are 
their skin colors. Some differences between light 
skin (Caucasians) and dark skin (Asians and 
Africans) present in table l (5). 
By ethnic, the people of Asia have Asian or 
Orientai skin , which are brown in color and con
tain more melanin pigments as compared to 
Europeans (Caucasians) (6, 7) . The Asian skin 
black brown melanin pigments, called eumela
nins (8), are larger (in singles or in groups), more 
sol id , and difficult to degrade, causing the brown 
skin color darkened easily by UV radiation . 
On the contrary, the countries in Europe are in 
subtropical region. They have four seasons: 
spring, summer, autumn, and winter. Practically, 
the suo shines only around 25% of the whole 
year. Air humidity is low because they are conti
nents. The people in these countries have fai r or 
white skins due to the Jack of melanin pigments. 
Their reddish brown melanin pigments, called 
phaeomelanins (8) are small and eas ily degraded 
(6, 7), causing their skins difficult to become 
tanned even though after sunbathing or UV 
radiation. 
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Table I 
Differences between light and dark colored skin (from Caucasian to Black) 

Light skin Dark skin 

Color Group melanosomes lndividuallv dispersed melanosomes 

MED 2-3 l 3-15 

(Likelihood of photodamaged) Significant changes in Marginai changes in epidermis 

epidermis and dermis and dermis 

UV-induced immune Susceptible Susceptible 

svstem suppression 

Sweat glands Fewer apocrine-ecrine More apocrine-ecrine 

mixed glands mixed glands 

lncidence of severe acne Greater Less 

Response to irritation Predominantlv ervthema Predominantlv hyperpigmentation 

Stratum comeum thickness 7.2 microns 6.5 microns 

Stratum comeum lavers 17 22 

Skin penetration Compound dependent Compound dependent 

Water-barrier orooerties of skin Greater Less 

Cutaneous blood vessel reactivitv Greater Less 

Susceptibility to stinging, buming, Greater Possibly yes 

tching 

Sensitive skin in subpopulations Yes Yes 

Common formulation problems Shine , fee l, frequent acne Ashy skin, oily appearance, 

matching breakouts 

Source: Stephen & Oresajo ( 1994) 

As far as aesthetic behaviour are concerned, 
however, Asians have a tendency of opinion that 
fair or whjte skin is a beautiful one, while 
Caucasians have a tendency of opinion that tan
ned skin is healthy, beautiful and prestigious 
because only rich people can make their skins 
tanned , either by sunbathing or going to tanning 
salons and the use of photosensitizing agents (2). 
Berardesca et al ( 1995) reported that most pro
mjnent characteristic of racial and ethnic groups 
is skin color differences, but documented of ana
tomjcal and structural differences are only mini
mal. Some aspects of skin physiology may inde
ed have practical implications on the racial inci
dence and prevalence of some diseases, inclu
ding skin cancer, acne, and pigmentation d isor-
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ders. Those functional differences in skin 
responses exist , at least between black and white 
skins. These changes could be related to functio
nal alteration in both skin barrier and response to 
irritants (9). Tranggono et al ( 1997) found that 
the darker the skin colors among Indonesians, 
the higher the transepidermal water loss 
(TEWL) (10). 
In the research between Asian and Caucasian 
skin , Carnei et al (2002) found that difference in 
SPF (Sun Protection Factor) between Asian and 
Caucasian skin exist. These differences are cle
arly present for the rugh SPF sunscreens and 
might not be only explained by skin color but 
also by other internal or ex ternai factor affecting 
skin response to UV (11). 



Fig . I Dis1ribwio11, Size and Me/a11i11 Co111e111 in Dijferent 
Skin Type. Source: Tranggono, R.l.S. 1995 combi
ning two pictures: Breuer ( 1978) (Picture of distri
bution, size, and me/anin 1111111bers oj dijferent skin 
type); Parfiimerie und Kosmetik (Feb ./995)(Picture 
of three babies with dijferent skin type). 
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The lmpact of Tropica/ Climate on 
the Skin and Cosmefics 

Tropica! climate has an impact on skins, which 
will become more oily and humid by its sebum 
and sweat, and easily dirty due to dusts and air 
pollutants . Many skin diseases caused by fungus 
or bacterial infection are easily spreading. 
Sunrays can cause hyper and/or hypo-pigmenta
tion and affect aging process to proceed much 
faster. Some incompatible cosmetics containing 
photosensitizing colorants or fragrances will 
cause negative skin reaction (12, 13, 14). Some 
sticky or oi ly cosmetics like moisturizers, foun
dations, which are good for dry Caucasian skins 
might be acnegenic for the oily Asian skins in 
the tropics. Sunscreens containing PABA (Para 
Amino Benzoic Acid) and its derivatives which 
are good for Caucasians skins to protect it from 
cancer and to induce tan, might be dangerous for 
Asian skins in the tropica! countries, since 
PABA and its derivatives are photosensitizers 
(14). 
As to the cosmetics themselves, the sunrays and 
the hot and humid climate will cause the cosme
tics to deteriorate eas ily if they are not protected 
from the tropica! environment in their formula
tion, preservation, manufacturing, and applica
tion . 

The Danger of Sunlight 

The Earth is exposed to a vast amount of radia
tion , most of it from the sun, and most of it 
destructive to !ife. Fortunately, very little of this 
radiation reaches the Earth's surface . What does 
reach the surface consists of ultraviolet, visible, 
and infrared light. The ultraviolet light band 
(200 - 400nm) has been arbitrarily divided into 
UVC (200 - 280nm), UVB (280 - 320nm) and 
UVA (320 - 400nm) (15). The shorter the wave
lengths, the more energy there is the light, so the 
shorter wavelengths are more damaging (16). 
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UVA light which is less energetic penetrates dee
per into the skin (down to the dermis) due to its 
longer wavelength than UVB light which is 
penetrates only down to the epidermis (17). 
The ozone layer attenuates the shorter wave
lengths of the UV light , so that only UVA and 
UVB light reach the surface (15) . However, with 
increasing damage to the ozone layer caused by 
man-made gases like fl on (chlorofluorocarbon), 
the fi ltering efficiency of the ozone layer is 
decreasing and there is an increase in the very 
short wavelengths reaching the skin surface 
which is believed to be induced more cases of 

UVB 
(280-320nm) 

140/o 

0 .270/o 

UVA 
(320-400nm) 

640/o 

190/o 

KIN 

Layer 

skin cancer ( 1). Ultraviolet radiation has been 
implicated in the formation of skin cancers , sun
burn , suppression of the immune system and 
skin aging (15) . 
The tota! dose of UV radiation and relative 
amount of UVA and UVB received consists not 
only of direct but also indirect irradiation, a 
result of reflection of the radiation from surroun
dings (white wall , grass, water, sand , etc.). G lass 
will transmit both UVA and UVB radiation but 
to varying extent. Water in the atmosphere in the 
forrn of clouds can also influence the amount of 
ultravio let reaching the Earth 's surface ( J 5). 

- superoxide Anion Radical 

- Hydroxyt Radical 

- LipidAlky1 Radical 

- Lipid Peroxyl Radical __ ... 

Penelrallon of UVA and UVB In the skln and FR/ ROS generaled 

Herrling, T. et al. 2006, SOFW Journal, July 

Fig. 2 Pe11errario11 of UVA a11d UV B i11 rhe ski11 FR/ROS generared. Source: Herrling, T. et al, 2006. SOFW Joumal, July. 
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Solar radiation also damages skin by free radi
cals formation , especially oxygen free radicals. 
Oxygen from the air plus absorbed UV of sun
light produces peroxidation of extra cellular skin 
Jipids . From this reaction, oxygen free radicals 
are formed (16,18). These oxygen free radicals 
will d isrupt celi membranes, depolymerize hya
luronic acid , degrade collagen, change elastic 
fibers and break DNA, finally some diseases and 
damages appear on the skin, for instance prema
ture aging and cancerous changes of skins (16). 
The magnitude of harmful UV radiation depend 
upon humidity, latitude, altitude, season, time of 
the day, condition of one's immediate environ
ment, which mostly depend upon geographical 
location. The closer to the equator, the greater 
will be the exposure to the sun . Therefore, in the 
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tropica! countries, especially during day time, it 
is very important to protect our skins from sun
rays (2) . The pictures below shows that the UV 
erythemal index in tropica] countries tend to 
high ali over the year, whether the sun is on the 
tropics, on the northem hemisphere or on the 
southem hemisphere. 
Naturally, our skins have a system to protect 
their self from sunrays. The stratum corneum as 
the outermost layer of the skin provides some 
protection against UV radiation by reflecting the 
light. Melanin is a skin pigment which gives a 
physiochemical defense against the sun 's dama
ging rays. The structure of melanin absorbs both 
UV and visible light. It is not only the quantity 
of melanin pigment, but also where and how it is 
dispersed in the skin (16). 

Reaction befween UV Rays and Oxygen from the Ai' within the Sldn 

Oxygen from the air 

rs~~;~;ee·~---.. l " ì l protection i +~----------------~J 
0--0 0-0-•-•0000H 0-00 ......... 00-· 

Lipid p_~r..QlllitatLon on the skin surface 

Free rad icals from oxygen 
(ROS) 

/I I 
L- --1-~-~r Antioxidant 

protectlon 

Degradation of 
collagen 

Attack DNA Change of 
elastin fibers 

Resulted in more other 
diseases 

Purcell, H.C. 1994, Cosmetlcs & Tolletrles Manufacture Worldwlde 

Fig. 3 Reaction bel\Veen UV rays and Oxygen from the air within the skin . Source: Puree/I, H.C.1994. Cosmetics & 
Toiletries Manufacture Worldwide (with 111odijicario11). 
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World Erythemal UV-lndex on January 6,2009 

Erythemal UV index 
SCIAMACHY · KNMl/ESA 

o 2 4 6 8 10 

Sourcc : http://www.temis.nl/ uvradiation/ UVindcx.hbnl 

12 

Clear-sky 
6 January 2009 

"' o 

14 16 18 

Fig. 4 World erythemal UV i11dex 011 January 6, 2009 when the s1111 is 011 the southem hemisphere. Source: 
hnp://www.temis.nl/uvradiation/UVindex .html 

World Erythemal UV-Index on August 6,2009 

Erythemal UV index 
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Source: http://www.temis.nf/uvradiation/ UVindcx.hbnl 
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Clear-sky 
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14 16 18 

Fig. 5 World erythema/ UV i11dex 011 August 6, 2009 whe11 the sun is 011 the northem hemisphere. Source: 
http://www.temis.nl/uvradiation/UVindex.html 
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Beside the stratum corneum and melanin as the 
natural skin protector, there are two kinds of sun 
protection: (l ) physical protection by using 
umbrella, broad brim hat, etc.; (2) chemical pro
tection by using sunscreen cosmetics (non
PABA containing) (2) . 
Both UVA and UVB irradiation are very dama
ging to the skin (15, 17). Then, the need for 
broad-spectrum UV protection is now generally 
recognized. With broad-spectrum UV protection 
there is a need to harmonize the assessment of 
UVA protection in addition to the Sun Protection 
Factor (SPF) (19) . 
The Sun Protection Factor (SPF) of sunscreens 
is an international accepted standard by which 
the efficacy of sunscreens is assessed. lt is based 
sole ly on prevention of erythema (sunburn) 
which is principally induced by UVB. Whereas 
SPF may indicate protection against UVB , it 
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cannot be used as an indicator of the damages 
resulting from UVA exposure, as e rythema is 
predominantly a response to UVB. 
Consequently, existing in vivo indices are not 
fully satisfying: SPF only reflects protection 
from UVB light and PPD PF (Persistent Pigment 
Darkening) is only restricted to the UVA part of 
sun spectrum (20) . 
The present research to fulfill the requirement of 
assessing broad-spectrum UV protection is the 
method by creation of free radicals (ROS) by 
means of UVA/UVB radiation, to measure the 
protection provided by different commerciai 
sunscreens . The quantitative measurement of 
free radicals generated in human skin biopsy by 
means of Electron Spin Resonance (ESR) X
band spectroscopy ( 15 ,20). Zastrow et a l (2006) 
propose to name this new protection index 
lntegrated Sun Protection Factor (ISPF) (20). 

World Erythemal UV-Index on September 6,2009 

Erythemal UV index 
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Fig . 6 World erythemal UV i11dex 011 Augusr 6, 2009 whe11 rhe s1111 is 011 rhe rropics/ equator. Source: 
http://www.1emis.nl/uvradia1ion/UVindex .html 
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Oxygen, free Radicals, and 
Reacfive Oxygen Species 

Ali molecules are composed of atoms, which are 
made up of smaller particles called protons, neu
trons, and electrons. Those electrons should be 
paired when they react with other electrons in 
another molecule to keep the molecule stable . 
The oxygen molecule has two unpaired elec
trons, which makes it unstable and enters into 
free radical reaction. A free radical is any atom 
or molecule that has one or more unpaired elec
trons and is capable of independent existence. A 
free radical can react acti vely with other nearby 
molecules to alter or destroy them ( 16). 
Free radicals can be endogenously or exogenou
sly derived (Halliwell et al, 1985). Endogenous 
free radicals are produced in the various cellular 
organels such as mitochondria, ATPases in the 
membrane systems, peroxisomes, and endopla
smic reticulum , from the physiological pathway. 
The free radical molecules are normai interme
diates in the electron transport system of the 
mitochondri a which is coupled to the citric ac id 
cycle. The free radical molecules are neutralized 
in the system. However, the free radical molecu
les may escape from the mitochondria and cause 
damaging reaction in the cytosolic or the adja
cent structures (20). lf the free radical oxygen 
escapes from the electron transport system , it 
may enter other reactions that reducing one elec
tron of the oxygen and results in form ing the 
reactive oxygen species (ROS) such as superoxi
de anion radical (02- ') , hydrogen peroxide 
(H20 2), hydroxyl radical (' OH), and sing let oxy
gen (10 2) (16, 21) . Free radical molecules also 
may arise from exogenous sources such as air 
pollutant, cigarette smoke, ozone, and radiation 
(especially UV radiation) (20) . 
Following UV-exposure, free radicaJs and reacti
ve oxygen species (ROS) play a major role in 
producing lipid radicals (L') that seem to be 
responsible for the destruction of the celi mem-

80 

brane and ultimately the celi (22) . Superoxide is 
known to attack unsaturated fatty acids in the 
celi membrane causing them to break down. The 
attack of superoxide on the fatty acid is a 
sequential process that produces a lipid peroxide 
and therefore the process is called lipid peroxi
dation . The three major steps in lipid peroxida
tion can be diagrammed as fo llows ( 16) : 

( I) Polyunsaturated fatty acid (PUFA) + 
Superoxide -+ Lipid free radical (LFR) 

(2) LFR + Oxygen -+ Peroxyl lip id radical 
(3) Peroxyl lipid radical + PUFA (New) -+ 

Lipid hydroperoxide + LFR (New) 
Superoxide can be destroyed by the enzyme 
superoxide dismutase before it can be converted 
to hydroxyl radical. 
Hydrogen peroxide is dangerous because it dif
fuses into cells, particul arly into the nucleus to 
react with DNA, and also reacts with proteins to 
cross link and denature them. The whole process 
of inflammation in the skin is attended with free 
radical and hydrogen peroxide formation. Two 
major enzymes contro! the leve! of peroxides in 
the body are catalase and glutathione peroxidase 
( 16) . 
Hydroxyl radicals attack lipids and produce lipid 
peroxides, cross link the proteins, and attack 
DNA. Vitamin E in the celi prevents hydroxyl 
radical action by quenching it and stops chain 
reactions in cases of lipid peroxidation . Vitamin 
C enters into the reaction by regenerating act ive 
vi tam in E. No antioxidant enzymes are included 
in this list because the reaction of the hydroxyl 
radical is too fast for enzymatic reaction ( 16). 
Singlet oxygen targets many tissue and cellular 
components, especially those in the skin, cau
sing severe structural changes . It can react with 
proteins, carbohydrates, lipids, and a variety of 
other compounds. Beta carotene is a major pre
vitamin that protect us against singlet oxygen 
(16). 



Sale Cosmetics lor fhe Tropics 

Nowadays, more and more people concern about 
their health in using cosmetics . They looked for 
cosmetics which are safe (non-negative effects) 
as well as beneficiai (positive effects) for their 
skin. 
There are severa! requirements for safe cosmetic 
materials to be used for cosmetics in the tropics 
(12, 24): 

1. They have to be non-toxic . 
2 . They have to be non-irri tant, do not irritate 

the skin. 
3. They have to be non-photosensitizing, do 

not react with sunlight which results in pho
tosensitivity reactions like hyperpigmenta
tion or melasma. 

4. They have to be non or hypo-allergenic, do 
not cause allergy or only cause minimal 
allergy reaction. 

5. They have to be non-acnegenic, do not 
stimulate or caus ing acne . 

Cosmedics or Cosmeceuticals 

By defin ition, as stated in the Federai Food, 
Drug and Cosmetic Act, USA ( 1938), cosmetics 
are : "Articles intended to be rubbed, poured, 
sprinkled , or sprayed on, introduced into, or 
otherwise applied to human body or any part the
reof for cleansing, beautify ing, promoting attrac
ti veness, or altering appearance, but must not 
influence the physiology of the skin (25) . 
The definition is good enough, but seems to be 
out of date as compared to the development of 
science and technology of cosmetics . Relevant 
to this , Lubowe in 1955 (25) , Faust (26), 
Kligman in 1982 (27), and many other cosmeto
log ists, disagreed with the above mentioned 
definition that cosmetics must not infl uence the 
skin physiology. Cosmetics, however, are che
micaJs, and any chemicals, even water, which 
are applied to the skin , must introduce any 
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effect, either positively or negatively. They wi ll 
never be indifferent. 
If that is the dispute, why not letting cosmetics 
introduce positive effects on skins by adding to 
them some pharmaceutically active beneficiai 
components to improve imperfect skin health 
and beauty such as ceramide,jojoba, to maintain 
good skin condition such as liposomes and vi ta
min E, or to treat skin damages caused by 
incompatible cosmetics, for instance acne by 
sulphur, hyperpigmentation by vitamin C and E, 
dandru ff by coal tars, hair loss by pl ant extracts, 
etc.(2) . 
Such cosmetics have been called Cosmedics, an 
abbreviation of Med icated Cosmetics (25,26), 
and later on s ince 1990 have been called 
Cosmeceuticals (27). Vermeer and Gilchrest 
( 1997) recently concluded that cosmeceuticals 
already exist and are in fact desirable. They are 
an in termediate between drugs and cosmetics in 
their safety profil e for consumers , but have an 
acceptable risk for normai and near normai skin. 
They differ from cosmetics in having a defined 
well documented, a beneficiai effect on the skin 
or its appendages (28). 

Active lngredients lor 
Cosmeceutical 

Cosmeceuticals actives fall into a variety of 
categories, among others are: sunscreens, antio
xidants, vitamins, skin lightening agents and 
skin exfoliants . 
I. Sunscreen (29,30): 

I. Chemical Sunscreen: 
• Among others are: Para-am inobenzoic 

ac id (PABA), Avobenzone, Homosalate, 
Methyl anthranilate, Octocrylene , Octyl 
methoxyc innamate, and 
Phenylbenzimidazole sulfonic acid. 

• Some of chem ical sunscreens like PABA 
are photosensitizer which not su it to use 
in tropica] countries where the sun shines 
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more intensely. 
2. Physical Sunscreen: 

• Physical sunscreens like titanium dioxide 
and zinc oxide give a broad spectrum pro
tection of UV radiation. 

II. Antioxidants (31,32,33), among others are: 
a -Lipoic Acid , Ubiquinone (Coenzyme 

Q10), and Oligomeric proanthocyanidins 
(OPC) from Grape (Vitis vinifera) seed 
extract 

ID. Vitamins: 
1. Retinoid (34): 

• Topical usage of retinoids has shown a 
high degree of efficacy against acne, pho
todamage, and psoriasis . 

• Two negative effects associated with topi
cal retinoids are irritation and teratogenic 
effect. 

2. Vitamin C (35): 
• A naturally occurring antioxidant incor

porated into cosmeceuticaJs for the pur
pose of preventing and treating sun dama
ge skin , Vitamin C is essential for colla
gen biosynthesis, and also appears to 
influence elastin biosynthesis. 

3. Vitamin E (36): 
• The major antioxidant role is generally 

considered to be the arrest of chain propa
gation by scavenging lipid peroxyl radi
cals. 

IV. Skin Lightening Agents (37): 
1. Kojic acid: 

•A tyrosinase inhibitor derived from fu nga) 
species such as Aspergillus and 
Penicillium. 

2. Licorice extract - glabr idin: 
• Obtain from the root of Glycyrrhiza gla

bra linneva, its main active ingredient is 
about 10-40% glabridin. 

3. Bearberry and arbutin: 
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• The main constituents of bearberry 
(Arctostaphylos uva ursi) are arbutin 
(hydroquinone-beta-D-glucopyranoside) 

and methyl arbutin, both with skin lighte
ning properties occurs via inhibition of 
melanosomal tyrosinase activity. 

4. Paper mulberry: 
• Paper mulberry extract is a tyrosinase 

inhibitor, which is isolated from the roots 
of Broussonetia papyrifera. 

5. Niacinamide: 
• Niacinamide affects pigmentation by 

inhibiting the transfer of melanosomes 
from the melanocyte to the epidermal 
kerati nocytes . 

8. Azelaic acid: 
• lts lightening effect appears to be selecti

ve and most apparent in higly active 
melanocytes, with minimal effects in nor
mally pigmented skin. 

V. Skin Exfoliants (38,39): 
1. Alpha Hydroxy Acids (AHAs): 

• Topically applied low concentrations of 
AHAs can reduce the thickness of the 
hyperkeratosis stratum corneum by redu
cing corneocyte cohesion in the lower 
levels of stratum corneum. When applied 
in higher concentrations and at low pH 
vaJues, these same AHAs can cause epi
dem10Jysis. This effect can then produce 
varying degrees of exfoliation of the skin. 

• AHAs can also increased moisturization. 
2. Beta Hydroxy Acids: 

• Salicylic acid is a phenolic aromatic acid, 
fat soluble, and this property makes it 
useful in patient with oi ly skin. 

• Salicylic ac id is used in cosmetic formu
lations in a wide range of cosmetic pro
ducts at concentrations ranging from 
0.0008% to 3%. 



Delivery Sysfems 

To exert effects in the deeper living layers of 
skin requires that cosmetics or cosmeceuticals 
penetrate the stratum corneum barrier and reach 
the target tissue in sufficient concentration to be 
effective . Penetrating the barrier at a rate suffi
cient to deliver an effective concentration at a 
target site below the stratum comeum is difficult 
(40). So, proper delivery system to the skin is a 
prerequisite for cosmetics/cosmeceuticals for
mulation. Delivery systems come in ali shapes 
and sizes. Possibilities range from traditional 
liposomes and natural materials to synthetic 
structures designed specifically for controlled 
release. The different properties of delivery 
systems and their capability of cont.rolled relea
se lend varied benefits to cosmetic p.roducts (41). 
Some examples of delivery systems are: liposo
mes, NANOTOPESTM , and GLYCOSPHERE® 
(41 '42, 43). 

CONCLUSIONS 

Asian tropica! countries have relative high tem
perature, humidity and also UV exposure and 
those environment factors make Asians who are 
Iiving in the tropics have more oily and moist 
skin with brown color which is easily darkened 
by UV radiation. 
Asian skins in the tropics were exposed by UV 
radiation from the sun more intensely because of 
the geographical location of their countries. So 
they need a tota! UV protection (include UV A 
and UV B protection) because UV radiation has 
been implicated in the formati on of sunbum , free 
radicals, skin cancers, suppression of the immu
ne system and aging skin. 
Regarding the influence of cosmetic products for 
Asian skin in the tropics, factors to be conside
red are environmental factor, human factor, 
cosmetic factor, and interrelation of these three 
factors. 
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Cosmeceuticals contain active ingredients such 
as sunscreens, vitamins, antioxidants, and skin 
lightening can help maintaining skin and protect 
skin from various insults . Some cosmeceuticals 
need a proper delivery system, and then it could 
enhance the skin quality. 
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An important summit on Wellness in Beijing 
Piefrancesco Morganti 

Applied Dermatology and Cosmetics, Il University of Naples and University of Pavia - ltaly 

Visiting Professor of China Medicai University Shenyang - China 

l.S.C.D. President and Secretary Generai, Roma - ltaly 

R&D Director, Mavi Sud, Aprilia (LT) - ltaly 

On May 28'h - 3Q•h it has been held in Beijing 
The ]" Skin Nutrition and Health care lndustry 
Forum 2010 organized by the Public Nutrition 
and Development Center (PNDC) of National 
Development and Reform Commission of China 
(Fig.l). 

Fig. 1 Ope11ing Ceremony. From /eft: Prof. Gao Chao, Yu 
Xiadong, 1-/e Yanly, l-fo11g-D110 Chen, P. Morga111i 
and L. Nava . 

The mission of PNDC, formally established in 
the years 2001 under the concern of the national 
poli tic and scientific Chinese leaders, is to study, 
organize, implement and promote public nutri
tion to ameliorate the generai leve! of health of 
the g lobal Chinese population. To establish this 
objective, PNDC organizes R&D studies, pro
mote strategies, as well as propose suggestions 
about macro- poli tics, and market regulations of 
nutrition and health industry to improve the 
public genera] healthy conditions, through the 
involvement of ali the national and intemational 
socia! forces (Fig.2). 
This three-days forum has been open at the 
CPCC (Chinese People 's Consultative 
Conference) Assembly Hall by interesting intro-

ductory remarks presented by Professor Yu 
Xiaodong, director of the Public Nutrition and 
Development Centre of National Development 
and Reform Commission on the topic Skin 
Nutrition lndustry lmprove Country health Leve/ 
and Living Standard (Fig .3) . 

Fig. 2 A view of the conference hall. 

Fig. 3 Prof. Yt1 Xiaodong receivingfrom prof. Morganti the 
officiai message of vice Minister Adolfo Urso 
(Ministry of economica/ Deve/opment). 

By this interesting presentation it has been 
underlined the important role PNDC has, to pro
mote the generai public nutrition at leve! of ali 
the large China territory. 
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The study of nutrition sciences, the constitution 
of nutrition policies, the training and education 
for ski lled talents in the field of nutrition and 
health , the advocacies for the knowledge of 
nutrition, and the development of nutrition pro
ducts are, in fact, stili weakness of China and 
they are not much concerned by the people . 
However a balanced nutrition and a correct way 
of living decide the generai quality of the popu
lation life, while the generai quality - life of a 
population 'Country decides its specific econo
mie condition, as well as development of physi
cal and intellectual leve! and , therefore, the hap
piness and future of ali its own people . 
Therefore nutrition and generai wellbeing repre
sent an important must for the Society and the 
Country which can' t be ignored. For ali these 
reasons, the promotion and development of 
public nutrition and wellness must be concerned 
as important as the development of national edu
cation, health care, as well as housing of the 
residents, and they must be ensured with actual 
policies (Fig.4). 

Fig. 4 The Firsr neiv b11ildi11g of No. I Hospiral of China 
Medicai Universiry in Shenyang, with 2.500 beds 
and 5.000 patients coming every day, is the c/ear 
de111011s1ra1ion of rhe ac111al hea/th care policy in 
China. 

China has to learn the experiences from develo
ped countries, and incorporate the constitution 
and implementation of public nutrition and wel
lbeing policies as one of the functional roles of 
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the government, as national policy for the deve
lopment of the Country. I'm sure that the 
Scientists coming from around the world and 
Chinese politics participating to this three-days 
forum and present in this Assembly Hall, wi ll 
propose suggestions and recommendations use
fu i to ameliorate the way of living not onl y of 
China population but of ali the world's people. 
We know from Traditional Chinese Medicine 
that the human body is an organic entity ali 
involved in Beauty and Wellness, but this con
cept has been now widely recognized worldwi
de also . Today, people ha ve become more aware 
of skin care and health, and have an upgraded 
idea towards skin cultivation and comprehensi
ve care. Research on skin care and the use of 
cosmeceuticals and nutraceuticals has become a 
global trend to improve not only Beauty but the 
genera i Health also. Therefore the development 
of products to be used both from inside and out
side to promote a g lobal wellbeing. Beauty from 
within is the New Message. I hope that from th is 
foru m will carne new messages and new ideas to 
ameliorate the environment, food and cosmetics 
and the future quality of life. Soon after the ope
ning addresses of Mr Gao Chao, Former 
Minister, Chinese Association of Science and 
Technology, who briefed on the history and 
nutrition development and benefi ts of good 
nutrition to public health. When people has a 
perfect health, it is generally happy and the qua
lity of !ife certainly maintains a good standard, 
so that all the family may enjoy his work, his 
holidays, the company of its friends (Fig.5). 
Mrs He Yanli, Deputy Director, Department of 
Chinese lndustry, National Development and 
Reform Commission has presented interesting 
data on the involvement and increase of Chinese 
Industry, working on the sector of Wellness 
(Fig.6). 
Ali the Chinese Industries have a great role in 
national economy expanding at high levels from 
many years. First of all the health-care industry, 



Fig. 5 Prof Gao Chao Former Minister, Chinese 
Association of Science and Technology. 

Fig. 6 Mrs He Yanli, Deputy Director, Department of 
Chinese lndustry, National Deve/opment and 
Reform Com111issio11. 

that not only may increases the persona! income 
of people but also its own wellbeing (Fig.7). 
According with Andrew Darryl CEO of 
Synovate China, in the Chinese skin care regime 
of both women and men remains a strong prag
matism. People, in fact, prefeITing CM over 
western medicine, should be a captive market 
for skin care also. 
Mr Xie Lin, Director Consumer's Rights 
Protection Department, State Administration for 
Industry and Commerce has underlined how the 
continuous pressure of consumers may certainly 
enhance the construction of the normai indu
stria} standards, contemporary ensuring the 
health development of skin nutrition industry 
(Fig.8). 
The continuous increasing of the Chinese 
Industry producing and selling worldwide, has 

P.Morgonti 

Fig. 7 From left: Prof. P. Morgami and Hong-Duo Chen 
speaking ivith Ytt Xiadong, Preside111 ofthe Forum. 

Fig. 8 Mr Xie lin, Director Consumer's Rights Protection 
Department, State Ad111i11istratio11 for lndustry a11d 
Co111111erce. 

open the necessity to enhance, in a short time, 
the construction of industriai standards to ensu
re its healthy development especially in the sec
tor of skin nutrition. The main lines of the 
Government policy are going in this di.rection to 
leve! the Chinese Industries at the intemational 
standa.rds. This the topic of Mr Jinjiang Zhang, 
Vice Director of Cosmetic Standard Com.rnittee, 
department of Food and Drug Registrati on office. 
Finally, Mr Yin Dakui President of Chinese 
Association of Medica] Doctors has discussed 
the necessity to contro! in a right way the conti
nuous publicity information coming from the 
industry advertising. Nobody can sell without 
advertisings nowadays, but it is necessary to 
give to consumers the right information on the 
safety of health related products (Fig.9). 
By the special permission of the President of the 
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Summit Prof. Yu Xiadong I have read the mes
sage of good work sent personally from the 
Italian Vice-Minister oflnternational Commerce 
Ministry of Economica! Development, On.le 
Adolfo Urso. According with his words " the 
People 's Republic of China represents for Italy a 
commerciai partner of primary importance and 
ali the industries involved in wellness, joined in 
this important Forum in Beijing, represent 
undoubtedly a fundamental sector to be 
supported especially in this period of economi
ca! crisis . 

Fig. 9 Mr Yi11 Dakui Preside111 of Chi11ese Associatio11 of 
Medicai Doctors, chaired by Prof. Yt1 Xiaodong 
(right). 

Thus I hope that the scientific results of this 
forum may be useful to reinforce the friendship 
between Italia and China" (Fig.10). 

Fig. 10 Prof. Pierfrancesco Morga111i Preside/li of rhe 
l11temario11a/ Society ofCosmetic Dermatology a11d 
R&D Director of MAVI S.r.l. Cosmetic /11d11s11y. 

According with my presentation, nutritional -
cosmetics is an emerging area of intense resear-
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eh and marketing worldwide and encompasses 
the concept that orally consumed dietary pro
ducts can support healthier and more beautiful 
skin. Th.is is the reason of the booming of 
Cosmetics and Functional Food on the East and 
West Market during the last 20 years . But inno
vative nutritional cosmetics produced , for exam
ple , from the Italian Company MAVJ, have not 
only the possibility to ameliorate the skin
beauty but al so, to increase the generai health of 
the body, to stimulate the imagination and pro
duce emotions by combining exciting images, 
sensual fragrances, new tastes and colours, to 
convey the sensation of tota] beauty effects. 
Therefore, according with Gruenwald "many 
cosmetics that strongly appeal to the senses 
often evoke delicious foods. As if food should 
be the most efficient emotional way to convey 
the sensual dimension of a formula. But evoking 
seasonal fru it may also reveal an insensible urge 
to devour the beautiful !". Thus, the necessity to 
achieve beauty from within has led to the NICE 
concept, in which the Nervous, Immune, 
Cutaneous and Endocrine systems work ali 
together activating the skin physiology both 
from inside and outside, by the use of specific 
Cosmeceuticals and Nutraceuticals capable to 
stimulate the mind-body connection . And this is 
the new Italian frontier of the global wellbe ing, 
that bridges the West and East Medicai Culture. 
According with the Traditional Chinese 
Medicine in fact , whatever helps the body can 
be considered medicine and at the same time 
nourishment. And this is the objective of NICE 
- nutri-cosme-ceuticals also (Fig.l l ). 
This is probably the reason because of Chinese 
people seems to be always "on the mark, ali set 
and ready to go, for the next challenge and next 
opportunity". This the report from Serene Wong 
CEO of TNS Research International China. 
Chinese beauty quickly evolved from the tradi
tional covered feminism of I 950ç 705 to the glo
bally-aspired confidence and beauty in 2000s, 



balancing internal well-being values, and perso
nality and external attraction. Over 68% of 
Chinese women agree that spending time on 
their persona] appearance is an important aspect 
of achieving a state of well-being. ..... ~ .......... , 

-....~ 

•"""'- ....... 

, 
Fig. 11 The lta/iQll cos111e1ic li11e formulared accordi11g 

with the NICE co11cep1 to estab/ish a bridge 1vi1'1 
TCM. 

Health & Beauty are two inseparable entities. 
What is interesting to underli ne is that aspiring 
for good-looking and being-taken-care of, is 
now not women's right only, because more and 
more men are starting to take their skin seriou
sly. Skin care products for men are gradually 
taking " half of the sky" as well. Consumer 
expectances are on natural ingredients and high
technology bringing, and aspiring to credible 
promises of wellbeing. Moreover, power ingre
dients and fascinating packaging are essential to 
built relevant comprehensible links between the 
ingredients and consumer benefits. 
However, safe and high quality products are a 
national priority in China, according with the 
presentati on of William J . Friedman, Chief 
Consel of Covington and Burling Law Firm in 
Washington D.C. 

PMorganti 

Environmental impacts of the entire supply 
chain of cosme-nutra-ceuticals (production, pro
cessing transport, packaging , storage), their 
health impact (carbon foot print), their safety 
(prevention, traceability and recali), and verifi
cation as premarket is now a must worldwide 
and in China also. Therefore, generai trend in 
food and cosmetics towards preventive measu
res based on risk factors is key shift away from 
post-market enforcement; while increased pro
cess verification based on HAACP principles 
(moving from product to process) and increased 
reliance on third- part certifications (FDA, ISO) 
became a necessity to save the consumers ' 
health. 
Coming back to the cosmeceutical and nutraceu
tical 's efficacy, professor Hong-Duo Chen and 
Xing-Hua Gao paid a special attention to some 
well-recognized clinica( conditions due to an 
unusual production of free radicals also. Thus, 
the beneficiai use of antioxidants in the wellness 
of skin (Fig.12). 
Oxidative damages may promote, in fact, both 
cancer and celi agi ng and antioxidant com
pounds can serve as hydrogen donor 's, i.e. they 
reduce free radicals to less-reactive hydroxyl 
forms. As an example, green tea polyphenols, 
both used topically or taken orally have been 
demonstrate to be photo-protective. 

Fig. 12 From rhe left: Prof. Hong-Duo Chen, 
Pie1fra11cesco Morga111i al1{/ Xi11g-H11a Gao during 
rhe co.ffee break. 
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Accordingly, they effectively prevent UYB
induced DNA damage, UVB-induced skin can
cer, and UVB-induced immunosuppressive 
effects , and premature skin ageing. Moreover, 
carotenoids, as ~-carotene, lycopene or lutein 
are highly effective antioxidants neutraJizing 
singlet oxygen and peroxyradicals which are 
frequently formed during photo-oxidative pro
cesses. 
However, in societies where the burden of medi
cai care, wellbeing and beauty are becoming 
overwhelming, we should remember that pre
vention is preferable to treatment both economi
cally and socially. 
Water is another important element for the qua
lity of the life and wellbeing according with the 
speech of professor Li Fuxing, from World 
Water Culture Research Association , in China. 
Pure water, is in fact, necessary to maintain the 
skin beauty effect and the mind-body efficiency. 
Thus the necessity to drink at least 2-3 liter 
water/day. 
The Global Quality Management is the winning 
formula of Watsons considered N° I in the 
Chemist/Personal Health store category in Asia, 
according to the Annual Survey conducted by 
Media Magazine and TNS. The business deve
lopment and Watsons - store management were 
the topic reported from Christian Nothalf, 
responsible for the Watsons Celiar and Fortress 
business in China. The zero-defects manage
ment is the must of Watson Company distribu
ting by its own brand health-care products throu
gh over 600 direct managed stores, and serving 
about 3 million shoppers per week ali over 
China. 
Many are the cosmetic companies worldwide 
and Unipro, the ItaJian Association of Cosmetic 
Industries, represents over 95% of the Italian 
cosmetic companies operating in Italy, accor
ding with the presentation of the biologist Dr. 
Luca Nava (Fig. 13). 
The deveJopment and growth of the ltaJ ian 
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Cosmetic Industry represents a successful entre
preneurial system confirmed by successful busi
ness results , achieving tota! turnover of 9,100 
million euros in 2009. It is to be considered a 
worldwide competition in the luxury perfumery 
and a trend setter in the packaging design, being 
the ltalian cosmetic product very much focused 
on innovation of its formulation, marketing and 
communication . 
From the producers to the brands . 
Combining the advanced state-of-the-art techno
logy and skin care demands dr Beth Lange has 
presented some of the bio-instrumental and cli
nica( testing, organized to evaluate the efficacy 
and safeness of the Mary Kay cosmetic pro
ducts. 

Fig. 13 Dr Luca Nava speaking. 

The consumers expect today is for products with 
visible slcin benefits, cutting edge ingredient 
technology, non-animai based testing, claims 
supported by real world testing and high qual ity. 
Therefore the Mary Kay use of bio-chemical, in 
vitro human celi culture , skin tissue equivalents, 
and bio-instrumental assays, going in this direc
tion, alJows the consumer to reaJize greater skin 
benefits in a shorter period of time while ensu
ring high quali ty and safe products. 
On the other hand , the Avon brings the latest 
scientific discoveries into cosmetics, collabora
ting with topic universities worldwide and lea
ding scientists and dermatologists to map skin 
genes. 
By testing over 4000 compounds/year foranti-



ageing , whitening, and others skin benefits the 
Avon products may tailor to the specific needs 
of individuai consumers. The today state-of-art 
of this industry was reported and discussed from 
the R&D director for Asia Pacific and China dr 
Mark Hsiang Kuen Mao.Butto produce cosme
tic and food products is necessary to use speci
fic raw materials of natural origin, such as gela
tine and hydrolyzed collagen to be used both for 
topica) and oral cosmetics. 
At this purpose, surfactants are key products for 
many application including persona) care, 
whose consumption was 1,5 mill ion metric tons 
in 2006 in China and 10,6 million tons worldwi
de in the same year. 
Therefore, the health and environmental irnpact 
ha veto be considered key stones of this category 
of raw materiai. Thus the necessity to use, for 
example, vegetable-based sulfates for their che
mical sustainabi lity according with the presenta
tion of Pascal Metivier, Vice President and R&D 
director of Rhodia Asia Pacific . 
Skin health is becoming more and more impor
tant with ageing where a reduction of collagen 
fibers and water appear evident. 
The Rousselot' hydrolyzed Collagen Peptan is 
an interesting active ingredient to be used both 
for cosmetics and diet supplements. According 
with Pierre-Albert Thomas, Technical Support 
of Rousselot SAS for Asia Pacific, Peptan 
Collagen when taken daily up to 12 weeks 
improves the basic skin structure reducing the 
number of skin ' micro-relief furrows of about 
26% . ln vivo it improves skin moisture leve) pre
venting the formation of deep-wrinkles, while in 
vitro enhances the production of Type-1 colla
gen in fibroblasts culture . 
These are some among the many topics presen
ted during this interesting th.ree-day Summit. 
The consumer demand for more active and safe 
Cosmeceuticals and Nutraceuticals and the 
emerging technologies create every day innova
tive skin-care beauty products to be used both 
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from inside and outside . On one hand a better 
deeper understanding of skin biology is the key 
to the development of nutri-cosme-ceuticals 
focused at maintaining an healthy skin. 
On the other hand, the combination of effective 
cosmetics and functional food is the new multi
ple approach to provide innovative skin-care 
treatments capable to offer a global wellness, 
stimulating the mind-body connections. 
Therefore, the so-called NICE-concept surely 
represents the bridge between the West 
Medicine and the East Traditional Chinese 
Medicine, both connecting body and mind to 
obtain the generai wellbeing. 
Many are the papers presented during this inter
national Summit, scientifically supporting this 
interesting link. The era of mind-body cosme
ceuticals and nutraceuticals is incoming. 
Further scientific evidences on this topic wi ll be 
presented at the I 01

h World Congress of 
International Society of Cosmetic Dermatology 
that will be held at China Medicai University of 
Shenyang on the generai topic: Life Sciences 
Meet Cosmetology - Shenyang May 30-31, June 
1, 2011 (Fig.14). 

Fig. 14 China Medicai University of Shenyang. 

We are waiting ali of you as active partici
pants. For more information, please contact: 
Prof. Xing-Hua Gao: gaobarry@hotmail.com 
Prof. Yuan-Hong LI: liyuanhong@vip.sina.com 
Prof. Pie1francesco Morganti: morganti@iscd.it 
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Handbook of Aqueous Solubility Data. 2nd 
Edition 
by S.H. Yalkowsky, Y. He and P. Jain 

2010. pagesl620. Hardcover 
USD 319.95. ~ 204.00 
ISBN 978-1-4398-0245-8 
CRC Press. Taylo r & Franc is Group 
Fax: 020 70176683 
E-mail: t&fcredit.control@informa.com 
Web-site: www.tandf.co.uk 

The Handbook of Aqueous Solubility Data written by well known scientists involved in pharmaceu
tical sciences, is an extensive compilation of published data for the solubility of a wide variety of 
organic nonelectrolytes and unionized weak electrolytes in water. 
lt includes data for pharmaceuticals, pollutants, nut:rients, herbicides, pesticides, agricu ltural, indu
striai, and energy-related compounds , contains over 60,000 solubi lity records for more than 4,000 
compounds. 
The data were extracted from about 1,800 scientific references, contained in the ACQUEOUS 
DATABASE. Each compound is identified by a sequential number with molecular formula, com
pound name, synonyms, molecular weight, Chemical Abstract Service registry Number, melting 
point, and boi ling point if available . 
For user convenience, ali solubil ity data are converted to moles per I iter and grams per !iter. Al so, 
reported numerica! temperature values are converted to centigrade. 
However the book is easy to understand and ali the reported data have an high comprehensibil ity 
for inexperienced staff also. 
For ali the reported information , th is second edition of Handbook of Aqueous So/ubility Data may be 
usefu l forali the scientists invo lved in pharmaceutical and cosmetic sciences, as well as the students 
of both pharmaceutical and medicai community who have the necessity to develop formulations for 
the sectors of Drug, Cosmetic and Food. 

P. Morganti 
Editor- in-Chief 
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Plant Biology 
by A.M. Smith, G. Coupland, L. Dolan, N. Harberd, J. Jones, C. Martin, R. Sablowski and A. Amey 

2009 pp.679 Softcover 
~ 41.00 
ISBN 978-0-8153-4025-6 
Garland Sc ience 
Taylor & Franc is Group 
Fax: (01235) 400401 
E-mail: science@garland.com 
Web -site : www.garland sc ience.com 

Plants , feeding of sunlight , are phototropic organisms. They are by far the predominant land-based 
photosynthetic organisms, providing the energy that supports almost ali of the earth 's ecosystems. 
Therefore, an understanding of the biology of plants is one of the most important goals of contem
porary science, prevalently based on the ecosystem stabil ity. 
Plants and people, in fact , in teract everywhere , and these interactions ha ve changed greatly over the 
course of human history. However, the interaction of sunlight with pigments in a plant-leaf celi pro
vides energy that drives the reaction between small molecules of the celi with carbon dioxide in the 
air, opening a gateway from the inorganic to the organic world. 
The organic compound produced by the fz.xation of inorganic carbon by this process of photo
synthesis, becomes the so uree of ali the organic matter of plants and the organisms that feed on them. 
Thus, the evolution of photosynthetic organisms had dramatic effects on the earth system . It contri
buted to a decrease in the leve! of atmospheric carbon dioxide (C02) through increasing rates of car
bon burial and, later contributed to the development of an oxidizing atmosphere resulting from the 
production of oxygen (02) by oxygenic photosynthesis. The earliest multicellular photosynthetic 
organisms, were algae, evolving and giving rise to the land plants . In fact, 470 millions years ago, 
land plants probably evolved from a small class of predominantly fresh water green algae. A graduai 
increase in plant diversity followed, determining the atmospheric C02 and 0 2 levels over the past 
600 rnillions years . The land-plant !ife cycle went through severa! transition periods, ultimately lea
ding to the situation in seed plants, in which the female gametophyte is diminished and enclosed enti
rely wi thin a very large sporophyte. The angiosperms were the last of the seed plant groups to appear 
in. 
Chapter 1 of this book , consisting of 9 chapters, begins with a summary of what is known of the 
origins of modem-day plants . It is, therefore, reported and discussed of how the ancestors of the 
land-plants are thought to ha ve been aquatic al gal species , of how happened the conquest of the land , 
and of how the flowering plants (angiosperms) carne to dominate terrestrial vegetation. 
Chapter 2 describes genetics and molecular genetics of plants, originated when the first complete 
DNA sequence of a pJant genome was published. 
Plants , in fact, are unique in that, each celi contains three distinct genomes: the nuclear, mitochon
drial , and plastid genomes. By far, the largest genome is the nuclear genome containing 80 to 90% 
of the plant cell 's DNA, while plastid genome and mi tochondriaJ genome have features in common 
with bacteria. However, the heritable characteristics of plant species are determined by its genome, 
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the total genetic content of its haploid set of chromosomes. Differential gene expression underlines 
most of the phenotypic changes that occur during plant development and in response to environ
mental signals. Gene activity can be regulated by chemical changes in DNA and histones, including 
methylation. These changes stabilize patterns of gene expression, and they can persist through cell 
division, in epigenetic inheritance. Thus, genome sequencing provides an understanding ofthe genes 
necessary to make a plant, facil itates the development and use of methods to monitor the behaviour 
of many genes simultaneously, and reveals similari ties and differences between plants and other 
organisms. Therefore, an aim in plant biology is to understand the function of genes in a particular 
pathway, their contribution to how plants work, and what makes one species different from another. 
Biotechnology methods developed for achieving these ends include the use of genetic markers, map
based cloning, transposon tagging, reverse genetics, polymerase chain reaction, RNA interference, 
quantitative trait locus analysis, expression arrays, proteomics, and metabolomics methods. 
At this purpose it is necessary to better know the structure and organization of plant cells, reported 
on chapter 3. The plant cells have much in common with ali other eukaryotic cells, including ani
ma] cells. A plasma-membrane encloses a cytosol containing severa) types of membrane-enclosed 
subcompartments (organelles) - including the nucleous, mitochondria, peroxisomes, endomembra
ne system, and vacuoles- and a network of tubules and filaments that constitute the cytoskeleton. 
However, plant cells have two features that distinguish them from animai cells. First, the celi is sur
rounded by a celi wall; second, it contains plastids, which include chloroplasts. 
This celi wall consists of cellulose microfibribils embedded in a matrix of pectins and hemicellulo
se. The plant celi cycle is a programmed progression of events, including mitosis, that results in 
replication and separation of chromosomes into two daughter nuclei , which are separated by a wall 
to form two daughter cells. Meiosis is a specialized type of celi division that produces haploid cells 
(spores) and genetic variation; the spores give rise to a haploid organism that subsequently produces 
gametes . 
Plastids and mitochondria replicate by binary fission, both during the celi cycle and during celi 
growth and differentiation . Movement of solutes and water into plant celi is determined by proper
ties and components of the plasma membrane , including transposters, channels, and aquaporins. 
However, most of the water that maintains plant celi turgor is contained in the centrai vacuole. Water 
movement into the vacuole is driven by the accumulation of solutes in the vacuole, which enter via 
transporters in the tonoplast. The vacuole also acts as a storage and sequestration compartment, con
taining pigments , defensive substances, and break down products. 
Naturally, to know how water and minerals move from the soil to the leaves and the role of this 
movement in plant metabolism, is fundamental to understand its global metabolic pathways. 
Metabolism is focused on chapter 4. 
Most of the organic matter on earth is manufactured by plants through the assimilation of inorganic 
carbon and nitrogen from the environment into organic moiecules, in processes driven by energy 
from sunlight. These processes, photosynthesis and nitrogen assùnilation, are essential not only for 
the plants themselves but for almost ali other forms of !ife (animals, fungi , and most bacteria), which 
obtain their carbon and nitrogen only from organic compounds and, thus, are completely dependent 
on plants for their nutri tion. Plant metabolism generates a vast diversity of organic compounds and 
metabolic pathways are regulated at two generai ievels. One is compartmentation into cytosol , pla
stids, mitochondria, etc, which increases the potential for metabolic diversity. The other is the coor-
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dinated contro! of enzyme activities. Coarse contro/ regulates the number of molecules of an enzy
me in the celi , meanwhilefine contro/ determines the activity of these molecules . Changes in enzy
me activity determine the flux through a pathway and coordinate the activities of different pathways, 
as, for example, for water movement. 
Different pathways for water movement across the root allows, in fact, root conductivity, the per
meability of the root to water, and hence the ease with which water can flow from the soil to the 
xylem (water conducting cells). 
Plants and animals became multicellular independently, so plants evolved their own mechanisms to 
coordinate celi behaviour during development and to assign specialized celi functions, according to 
their position in the organism. The fate of cells is determined by their position in the plant, and their 
positional information is conveyed by intercellular-signals such as auxin (phytohormone involved in 
severa! processes) . 
Development of plant body as whole is the topic of chapter 5. 
When multicellular organisms develop, sing le cell s do not simply multiply: they adopt different fates 
(or roles) within the growing organism through a division of labor. Celi growth and division are coor
dinated to build organs with a specific shape and function, and specialized cell s and tissues appear 
in their characteristics locations and arrangements. In addition, cells communicate and internet with 
each other to coordinate celi fate, and the organism as a whole detects and responds to its surroun
d ings. Re iterate production of new organs by the meristems (tissues consisting of undifferentiated 
stem cell s, located in specific regions of the plant) results in shoots and roots made up of repeated 
modules. The way these modules develop is determined by a genetic program characteristic of each 
plant. The transition from vegetatitve to reproductive development is controlled by a conserved set 
of regulatory genes . In anyway reflecting the independent origins of multicellularity in plants and in 
animals, these groups use different molecules and structures to coordinate the development of spe
cialized cells. There are, thus, some striking similarities between animai and plant development. 
Nevertheless, many features of plant development are unique. 
They develop ali of their organs through the acti vity of meristems, which remain active throughout 
the !ife of the plant. But, because of its lifelong pattern of growth and development, plants can alter 
their form in response to changes in the environment. 
Environmental Signals is the topic of chapter 6. 
The form of the adult plant is governed by an interaction between its intrinsic developmental pro
grams and environmental signals, including temperature, day length, light, gravity, and the availabi
lity of water and nutrients. Environmental responses, mediated by phytohormones as growth regula
tor, are coordinated, so that stimuli signals perceived in one part of the plant body can produce chan
ges in another part. The effect of these signals can alter the growth of the stem or the type of Iateral 
organ formed. Locai condition, therefore, have a dramatic effect on the morphology of the adult 
plant. It may switch for example, from vegetative to reproductive growth in response to appropriate 
environmental conditions and the time during shoot growth when th is transition occurs, greatly 
affects the morphology of the adult plant. However, in many plants seed dormancy is broken by light 
and/or by low temperature probably, controlled by a gene-orchestrated balance. Photoreceptor 
systems perceive the quality, quantity duration, and direction of light and , via linked signal-tran
sduction pathways, initiate developmental responses. The phytochromes respond to red and far-red 
light, cryptochromes and phototropins respond to bleu light. Phytochromes are converted from an 
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inactive to an active form by exposure to light act ing as a developmental switch; red light induces 
growth responses, and far-red light inhibits them. 
The timing of the transition from vegetative to reproductive development is strictly regulated in 
response to seasonal cues and circadian rhythms contro! the expression of many plant genes, affec
ting the contro! of flowering and other responses. Thus genetic variation in the contro! of flowering 
may be important in the adaptation of plants to different environments. 
Many plants may be subject to some form of environmental stress due to transient extremes in light 
availability and irradiance, water deficit or excess, high extemal salt concentrations, and extremes of 
temperature. In nature, however, environments are rarely the source of a single type of stress for 
plants. Normally soil with high salt levels present , for example, the dual challenges of increased ion 
toxicity and water deficit. Low temperatures are often accompanied by stress from too much light 
because, at these temperatures, light energy exceeds the needs of photosynthesis. Low temperatures, 
that induce freezing of water in the soil involve water deficit in the plant 's tissues as well as the pro
blems of high temperature. Consequently, survival of a single species in a particular environment 
usually involves combinations of different adaptations and the responses of plants to the different 
stresses as focused on chapter 7. 
The most prevalent environmental stresses for plants are those that limit water supply, and include 
drought, salini ty, and low temperatures . Responses to water stress include regul ation of stornata! clo
sure at leve! of leaves (stoma is a pore involved in gas exchanges) and the synthesis of osmolytes 
(osmotically active compounds), which lower cellular water potential, stabilizes the protein and 
membrane structure, and protect against oxidative damage. 
lon channels and aquaporins (proteic water channels) are also regulated during water stress. High 
salt levels impose also both water stress and ion stress. For example, adaptations in halophytes (plant 
that grow in salty environment) mainly involve ways of sequestering or secreting salts; by the pro
duction of osmoprotective compounds, as glycine, betaine, aminoacids and polyols. For these rea
sons, many plant species have developed specialized metabo lism or morphology that fac ilitate to 
inhabit an enormous range of environment, surviving extremes of temperatures, water deficits so 
severe that no water is available from the so il , oxygen deprivation, or high leve! o f ex ternai salts . 
Others have specialized !ife cycles that allow opportunistic use of more favourable conditions and 
survival during less favourable conditions by different types of dormancy. 
However, responses to environmental conditions require, first , that the organism perceives the stress. 
This signal then has to be transmitted to invoke the appropriate responses, both metabolic and deve
lopmental. This sequence of events-stress perception, signal transduction , and response induction 
underlies acclimation response to ali types of environmental challenge. Nevertheless, successful 
growth and colonization in environmental extremes is the prerogative of a limited number of plant 
species. 
As previously wrote, plants are the source of organic carbon , necessary as food for almost ali of the 
non-photosynthetic organism on earth . Many of the interactions with these (bacteria, fungi , insects 
etc) are deleterious to the growth of the plant, because of wholesale removal of plani tissues or plant 
disease. 
lnteractions with other (11011-human) organisms is focused on chapter 7. 
Generally, microbial disease-causing organisms are called pathogens, and herbivorous insects, mam
mals , and birds that eat vegetative tissues and seeds are referred to as pests. However, not ali inte-
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ractions with other organisms are harmful to plants. Some, referred as symbiotic are mutually bene
ficial, facilitating for example, the dispersa! of pollen to other flowers. Moreover, some bacteria that 
can convert nitrogen gas to ammonia form symbiotic relationship with plants, in which the bacteria 
receive organic carbon for energy and supply plant with ammonia for amino acid synthesis . In any 
way, most plant pathogens and many pests have coevolved with their host plants. 
This coevolution can be represented as four phases: (l) phatogens have surface molecules that , reco
gnized by host-plant receptors, trigger the plant's basai defense mechanisms; (2) phatogens produce 
effector molecules that suppress these basai defenses; (3) genetic variants of the host plant recogni
ze these effector molecules and respond with further defense mechanisms; (4) genetic variants of the 
pathogen non longer make the effector recognised by the most, do not trigger a defense mechanism, 
and can attack and exploit the plant. 
Basa! defense mechanisms include depositi on of extra celi wall materiai, detoxification of toxic com
pounds produced by pathogens, and production of antimicrobial compounds or other toxic molecu
les together with R gene-mediated defence. This R gene-mediated defence responses are generally 
stronger than the basai defenses and can result in death of the celi under attack, restricting pathogen 
invasion. 
Described the molecular genetics of plant, its growth, metabolism development and defense mecha
nisms, the final chapter 9, of the book outlines the relationship between plants and humans, enor
mously changed from pre-historic times to the present day. 
Plants and people, in fact, internet everywhere, and these interactions have changed greatly over the 
course of human history. The first domestication and crop breeding began around 11 ,000 years ago 
on the geographic area known as Fertile Crescent, in the Eastern Mediterranean area. 
Independently it arose in China, Mesoamerica, the Anders and Amazonia, and eastern North 
America. Thus, the crop cultivation spreads from the Fertile Crescent to Europe, Egypt, North 
Africa, Ethiopia, and Centrai Asia, from Chjna to tropica! Southeast Asia, the Philippines, Indonesia, 
Korea and Japan, and from Mesoamerica to North and South America. 
Domestication caused some fundamental changes in the first plants, changes that made them unable 
to survive in the wild. Since seed dispersa! is a favourable characteristic for plants growing under 
natural conditions, the domesticated forms would be disadvantaged when growing in the wild. 
However, domestication produced large increases in size as in the case, for example, of tornato, 
appie, melon, and apricot. Thus, selection by humans has favoured maize traits that rninimize seed 
loss before harvest and permit rapid, even germination. 
Natural selection, on the other hand, favours efficient seed dispersa! and sporadic germination. 
The selective pressures that contributed to the development of pre-modern crop strains and va:rieties 
(landraces) were from two sources. First, the farmer unconsciously practiced selection when holding 
back some of following spring. Second, the selection effected by locai differences in climate, land
scape, and environment. Later, scientific approaches to crop plant improvement produced substan
tial changes in the genetic structure of many crops. One result was a reduction in genetic heteroge
neity. 
In the last years the availability of genome maps has greatly eased selection and the introduction of 
new, beneficiai genes with minimal disruption of the originai genotype. Changes in crop manage
ment can also combat crop damage; for example, by intercropping on insect-resistant plant with the 
crop species. In conclusion, with advances in biotechnology, just one or a few selected genes can be 
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transferred into a plant genome. Thus," the challenge for plant biologists and others is to find ways 
of sustaining and increasing crop yields while halting or reversing environmental damage" . With this 
expectation ends this interesting book on Plant Biology, were growth, metabolism , development, and 
the important relationship between plants and humans are reported and deeply discussed. 
Comparisons of present-day plant and animai genomes have revolutionized our understanding of 
gene and genome evolution. 
Not surprisingly, therefore, a compari son of human and plants to ameliorate our way of living. Plants 
and ani mais are thought to have evolved multicellularity and cell communication mechanisms inde
pendently, each starting from a different unicellular eucaryote, which in turn evolved from a com
mon unicellular eucaryotic ancestor. This is the reason, for example, why the mechanisms used to 
signal between cells in animals, human and in plants have both similarities and differences. The 
genome is, in fact, normally identica! in every celi and the cells differ not because they contain d if
ferent genetic information, but because they express different sets of genes. Therefore, the com
plexity of ani mais and plants depends on a remarkable feature of the genetic contro! system. Cells 
have a memory: the genes a celi expresses and the way it behaves depend on the cell 's past, as well 
as its present environment both inside and outside. 
Thus the necessity to protect our environment, balancing the too fast changing relationship between 
plants and humans. We have not to forget that the sunlight , captured by the plants, is the energy sour
ce fue lling almost a li of the I ife on earth. 
For ali these reasons this interesting and exhaustive book represents an up-to-date and authoritative 
reference test for ali the scientists, researchers and students of both medicai and chernical commu
nities who des ire to start knowledge orto better understand the environment we are living in and the 
modem plant biology. 

P. Morganti 
Editor- in-Chief 
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Architettura delle fibre di chitina, parte fondamentale dell'esoscheletro dei crostacei. 
Foto al microscopio elettron ico a scansione (SEM). Su gentile concessione del Prof. Dierk Raabe 
Max-Planck-Institut fuer Eisenforschung, Max-Planck-Str. 1, 40237 Duesseldorf, Germany. 
Architecture of chitin-protein fibers forming the honeycomb structure. 
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