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NEW APPROACHES FOR UV-INDUCED
PHOTODAMAGE PROTECTION
Elka Touitou and Biana Godin
Department of Pharmaceutics. School of Pharmacy, Faculty of Medicine. The Hebrew University of
Jerusalem. lsrael
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Summary
This pa pe r describes a dual approach fo r efficient protection from UV-i nduced skin damage: ( I) use
of a new generation of chemical sunsc reens acting on the skin surface a nd lacking transdermal
a bsorption fo llowed by (2) use of e thosomes fo r enhanced de rma! a nd intracellular deli very of free
radical scavengers.
The basic concept behind the design o f Skin Non-Permeating SUNscreens (NPSUN) was to immobilize UV absorbing moieties in the structu re of a jojoba oil backbone. NPSUNs containing two or
four methoxycinnamic UV absorbing groups (MC-NPSUNs) were synthesized a nd characteri zed.
No permeation of MC-NPSUNs across the skin was observed in 24 hour in vitro permeation experiments either following app lication of neat compounds or after applicati on of MC-NPSUNs formu lated in o/ w cream, in o/w cream or in jojoba oil. An additional valuable fea tu re of NPSUNs is their
high skin substantivity which could mi nimize the need for repetitive applicati ons.
Ethosomes, specially designed carriers for enhanced de1m al and intracellular deli very, were used to
improve uptake of alpha-tocophe ro l into the skin cells fo r prevention of malignant processes induced by solar rad iation. The results show that alpha-tocopherol was efficie ntly deli vered into the skin
a nd across the cellular me mbranes from e thosomal systems.
Impediment of sunscreen systemic absorptio n diminishes the potential of sunscreens to cause systemic ad verse reactions, whi le the efficie nt delivery of alpha-tocopherol to the site of its action within
the skin cells increases the agent's efficiency in inhi biting sun relateci carcinogenic processes.

Riassunto
Questo studio riporta il duplice approccio possibile per ottene re una efficiente protezione nei confro nti dei dann i cutanei provocati dagli UV (!). L' utilizzazione di una nuova generazione di fi ltri in
grado di migliorare il rilascio di attivi capaci di neutralizzare i radicali liberi.
Il concetto base per impedire la penetrazione dei filtri solari (NPSUN) è quello di adsorbirl i nella
struttura base dell 'olio d i jojoba (NPSUN) . Così sono stati sintetizzati e caratterizzati NPSUN con-
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tenenti 2 o 4 gruppi metossicinnamici (filtri UV) . E' stato così visto che questo particolare veicolo
(NPSUN) dopo 24 ore non penetra attraverso la cute se inse rito sia in e mu lsioni o/a che a/o o in olio
di jojoba. Inoltre ne è stato anche valutato il grado di sostantività (affinità per la pelle) in modo da
e vitare la ripetuta applicazione del prodotto. Al contrario , pe r facil itare la pene trazione dell'a-tocoferolo (vit. E) attraverso la pelle in modo da prevenire i danni da UV, sono stati uti lizzati gli etosomi. Dai risultati ottenuti si desumono chiaramente come gli etosomi siano in grado di penetrare fac ilmente attraverso gli strati cutanei e le me mbrane cell ulari.
L' imped ita pe ne trazione dei fi ltri solari ne impedisce g li effetti negati vi siste mici, mentre la pe netrazione degli e tosomi con la vit. E ini bisce l ' instaurarsi dei fe nome ni carcinogenetici legati all'azione
degli UV:
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INTRODUCTION
It is well accepted that there is a high need to
protect our skin from UV induced photodamage
and photocarcinogenesis [I , 2]. This paper presents a dual approach for efficient skin photoprotection by proposing sunscreens that do not
permeate the skin on the one hand, and a caITier
for enhanced skin penetration of free- radicalscavengers on the other hand (Figure 1).

New
Skin
Non-Permeating
Sunscreens (NPSUN)
Chemical sunscreens are prophylactic agents
that absorb UV radiation on the surface of the
skin. Until now, sunscreen manufacturers have
convinced regulators, formulators, and consumers that protection from UV-induced skin photodamages outweighs any supposed risk from
the sunscreen agents. However, fo r many years

researchers have been aware of the possible
toxicity caused by percutaneous absorption of
chemical sunscreens topicall y applied to the
skin. More recent reports support this concern
[3, 4]. Widely used sunscreens, such as octylmethoxycinnamate (OMC) and benzophenone-3,
were reported to have an estrogenic effect in
laboratory tests, causing cancer cells to grow
more rap id ly and triggering developmental
abnormalities in rats (5 , 6].
The currently used chemjcal sunscreens are
generally small organic lipophilic molecules,
which due to their phys ico-chemical characteristics possess a good potential to penetrate into
the deep strata of the ski n and to be systemically
absorbed. Unfortunately, the in vitro skin permeation tests often use inadeguate experimental
conditions, e.g . receiver medium, that do not
allow clearance of the lipophilic sunscreen from
the skin layers into the receiver diffusion celi.

UV DAMAGE PROTECTION
COMBINED APPROACH

ENHANCED SKIN
PENETRATION

PREVENTED
SKIN
PERMEATION

PREVENTING
SYSTEMIC SIDE
EFFECTS

PREVENTING SKIN
IMMUNOSUPPRESSION,
AGING AND CANCER

I
NON-PERMEATING SKIN
SUNSCREENS

I
DELIVERY SYSTEM TO
SKIN VIABLE CELLS

Fig. I Co111bined approachfor efficient protectionfrom UV induced skin damage .
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This can explain why many reports in the literature support the claim that sunscreen molecules
do not penetrate the skin. On the other hand ,
when an appropriate receiver vehicle was used
9 % of the applied dose (lOmg) of the widely
used sunscree n OMC permeated across the skin
with a flux 27µg/cm 2 h (Figure 2).
It is important to keep in mind that sunscreens
are applied to a large skin area (;:::l m2) and for a
Io ng period of time, produci ng a constant and
s ignificant absorption of the sunscreen into th e
systernic circulation. Thus there is a criticai need
for the development of new products based on
skin non-penetrating photoprotectors.
With the aim of introducing new sunscreen
molecules that have an advantage over curre ntly
marketed ones, we des ig ned skin NonPermeating SUNscreens (NPSUN). The basic
concept behind these molecul es was to immobi-

lize UV absorbing moieties in the structure of a
jojoba oil backbone [7]. For this purpose
NPSUN jojoba oil-UV sunscreens were designed and investigated. Jojoba oil is a n ester of
fatty acids (Cl8-22) with fatty alcohols (Cl 822), whic h is widely used as an ingredient in
cosmetic and pharmaceutical products [8] . This
oil was chosen to serve as a backbone for the
new derivatives for two main reasons: it has a
sufficie ntly high molecular weight (~600-700)
and a high lipophilicity. These physico-chemical
characteri stics cause jojoba oil and its derivatives to accumulate within the upper skin Iayer,
the stratum corneum, the site of action of the
sunscreen molecule. Each jojoba oil molecule
could be lin ked by ester bonds to two-four UV
absorbing units and UVA, UVB or UVA-UVB
NPSUNs could be designed (Figure 3).
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Fig. 2 Permeation profile of OMC and MC-NPSUN containing two UV absorbing units across nude mice skin following
application of JOmg ofrhe sunscreens on skin surface.

142

Elko Touitou ond Biono Godin

cation of MC-NPSUNs formu lated in o/ w
cream, in o/w cream or in jojoba o il. Another
benefic iai characteristic of NPSUNs is thei r
high skin substanti vity which could m inimize
the need for repetiti ve applications .
T hese results point toward a high app licability
of new sunscreens based on jojoba oi l with an
advantage of skin non-penetrability. The nonpenetrating characteristics of NPSUN new compounds are not only a n important improvement
over the currentl y used sunscreens but also are
seen as meeting the future requirements of sunscreens . The use of NPSUNs w ill gene rate new
improved cosmetic and pharmaceutical products
as demanded by the market and health care
needs.

NPSUNs containing two or four methoxycinnamic UV absorbing groups (MC-NPS UN) were
synthesized a nd characterized by various physico-che mical methods inc luding 1H-NMR , UV
spectroscopy, mass spectroscopy, FfIR and elemental analysis. The results confirmed the structure of new sunscreen derivatives, showi ng that
jojoba oil bac kbone was linked to UV absorbing
methoxic innamate units. It is noteworthy that
MC-NPSUNs were found to possess a UV
absorption spectrum similar to OMC and could
be easi ly fo rmulated in standard cosmeceutical
and pharmaceutical topical products . Moreover,
absolute ly no permeation of MC-NPSUN across
the skin was observed in 24 hours in vitro pe rmeation experiments either following application of neat compounds (Figure 2) or after appli-
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Fig. 3 Structure of NPSUN derivatives with IWO (A) a11dfour (8 ) UV absorbi11g units.
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Ethosomes
for
Efficient
lntracellular and Dermal Delivery
of Vitamin E to Prevent Damages
Associateci with UV Exposure
Previous studies have demonstrated that intracellular uptake of tocopherol is necessary for
opti mal photoprotection effect and prevention of
malignant processes [9, 10].
For th is reason we investigateci Vitamin E skin
and intracellular accumulation from a nove!
delivery carrier, ethosomes, aimi ng at enh anced
penetration fo r inhibition of UV-induced photocarcinogenes is. Ethosomes are soft phospholipid
ves icles containing ethanol tailored for enhanced del ivery of active agents into the sk in and
across the cellular membranes [ 11 , 12]. Due to
their unique structure, ethosomes are able to
encapsulate and del iver into the skin cells highly
lipophilic molecules, such as alpha-tocopherol.
Tocopherol ethosomes were prepared and characterized for their physico-chemical characteristics [I 3]. Transmission electron (TE) microscopica! vis ualization of alpha-tocopherol ethosomes was performed following negative staining
with a I% aqueous solution of phosphotungustic
acid. TE micrographs of ethosomes containing
alpha-tocopherol showed multilamellar ves icles
with the bi layers extended to the core. The
e ntrapment a bility of ethosomes for vitamin E as
determined by ultracentrifugation was 85-99%
for systems possessing various compositions.
This very good e ncapsulation ability could be
explained by the high lamellarity of ethosomal
vesicles as well as by the presence of ethanol in
the system.
Skin and intracell ular accumulation of alphatocopherol from ethosomes was fu rther evaluated. In skin penetration experiments following
24 hours of non-occlusive appl ication of alphatocopherol, 53 .7±17 .5% of the vitamin was
accumulateci in full thickness skin. In Confocal
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Laser Scanning Microscopy (CLSM) experiments cellular uptake of alpha-tocopherol e thosomes was followed by including rhodamine red
labeled phospholipids (RR) in the lipid phase of
the vesicles . CLS micrographs (Figure 4) following one hour incubation of 3T3 fibroblasts
show that fluorescent phospholipid from ethosomes was evenly distributed throughout the cytoplasm. In contrast, when delivered from classic
liposomes, the phospholipid was mainly seen on
the surface of fibroblast and not within cells.
These results indicate that ethosomes efficiently
delivered their contents into skin cells, wh ile
liposomes were attached to the cellular membrane with no cytoplasmatic uptake. In a following
experiment, to quantify intracellular delivery of
alpha-tocopherol into the skin cells, the vitamin
was extracted from 3T3 derma! fibrob lasts after
one and four hours incubation with e thosomes
and classic li posomes and assayed by HPLC
with fluorescent detector. Intracellular concentrations of 73 1±I 89 and 1736±181 ng/ mL alphatocopherol were measured following incubation
of fibroblasts with ethosomes for one and fou r
hours, respectively (Figure 5). Accumulation of
alpha-tocopherol in fibroblasts after application
from li posomes was sign ificantly lower and not
affected by the incubation time (470±23 and
508±44 ng/ mL, respectively). These results correspond well with the CLSM data, showing that
liposomes were attached to the celi su1iace and
did not permeate into the cytoplasm [13]. The
Jack of tox icity of ethosomal carrier was evidenced from Iive/dead viability/cytotox ici ty assay
used to determ ine intracell ul ar esterase activity
and celi membrane integrity of 3T3 derma!
fibroblasts following treatment with ethosomal
system. These results are supported by data from
a clinica! study on human volunteers, wh ich
revealed that ethosomes are safe to skin and do
not cause skin erythema [ 14].
The main targets of Vitamin E protective effect
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are located in the intrace llular compartments.
Ethosomes caused efficient accumulation of
alpha-tocophero l within the skin and dermal
cells, pointing toward a high potential of th is

Ethosomes

de li very syste m to en hance skin photoprotecti ve
effects of the antioxidant.

Liposomes

Fig. 4 CLS micrograph ofrhodami11 red labeled phospholipid (RR) i111race/111/ar acc1111111/atio11from alpha-tocophero/ etlw-

Fig. 5 Q11c1111ijica1io11 of i111race/111/ar delivery of a/pha-rocopherol from erlwsomes vs. liposomes.
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CONCLUSIONS
To summarize, this paper describes a combined
approach for efficient protectio n from UV-induced photodamage: (1) use of NPSUNs, a new
generation of chemical su nscreen derivatives of
jojoba acting on the skin surface and lacking
transdermal absorption, followed by (2) the use
of ethosomes for enhanced skin and intracellular
delivery of radical scavenger s (Figure 1).
Prevention of sunscreen systemic absorption
will diminish the potential of sunprotectors to
cause generai side effects, while powerful delivery of alpha-tocopherol to the site of its action
will increase its efficiency in inhibiting sun related carcinogenic processes. From a practical
point of view, we propose the use of NPSUN
based products during d irect UV-exposure and
the application of ethosomal alpha-tocopherol
formu lations after short or long term contact
with solar radiation .
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Summary
The quantitative assessment of xerosis has been mainly based on the superficial and instantaneous
measurements of skin capacitance and transepidermal water loss, or in subjective scoring syste ms.
Modelling the transepidermal water loss curves obtained after occlusion is a versatile methodology
to assess the stratum corneum water holding-capacity. On the other hand , laser Doppler velocimetry
has often been e mployed to study the vasodi latory effect of nicotinates on the cutaneous microci rculation and investigate the penetration e nhancing/retarding potential of permeants. Since dry skin presents alterations in the water accumulation dynamics and an impai red barrier function , the previous
methodologies can potentiall y be employed in the study of xerosis. This work aims to test the ability of the two dynam ic tests to quantitatively assess differences between norma i and dry skin.
Twenty volunteers participated in this study. Vo lunteers were submitted to a plastic occlusion stress
test, after which the TEWL curves were recorded. A mathematical model was adj usted to the data
poi nts, and the evaporation half-l ife and dynamic water mass were calculated. In the second part of
the study, a sol ution of methyl nicotinate was applied to the skin and the subsequent increase in the
blood flow was measured. Time for onset and max imum response were determ ined.
Resu lts indicate that in normai skin , the decrease in TEWL after occlusion is rapid and pronounced ,
but when dry skin is occl uded , TEWL decreases at a slower pace. These results are translated in a
higher t 112evap for dry skin , almost double of that obtained in normai skin. Studies with methyl nicotinate reveal differences between the onset of action observed in the two skin types .
These fi ndings confirm that the dynamic methodologies employed can detect differences in the water
dynamics and barrier function of normai and dry skin. This suggests their potential application to the
area of efficacy testing of products that are used to re-establish skin hydration.

Riassunto
La valutazione quantitativa per verificare il grado di xerosi c utanea si basa principalme nte sulla
misurazione della capacitanza (idratazione) e della perdita d 'acqua attraverso la traspirazione
(TEWL) o su un sistema soggettivo basato sul punteggio. Poter portare su un modello le curve di
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TEWL ottenibili attraverso l'occlusione della pelle, rappresenta una me todologia sempl ice e versatile per misurare la capacità dello strato corneo nel trattenere e legare l'acqua.
Vista da un 'altra angolazione la velocimetri a Laser-Doppler è stata impiegata per valutare l'effetto
vasodilatatorio provocato dai nicoti nati a li vello del microcircolo cutaneo controllando così la
mi nore o maggiore potenzialità penetrativa di eventuali permeati.
Dato che la pelle secca presenta una evide nte alterazione sia nella dinamica d i accumulo dell 'acqua
che nella funzionalità della barriera cutanea, si pensa che queste metodologie possano essere utili per
la val utazione della cute xerotica.
Sono state quindi utilizzate per valutarne l'efficacia su cute normale e cute xerotica, su venti vo lontari che hanno partecipato allo studio. Sottoposti ad uno stress-test mediante un cerotto occl usivo ne
sono stati determinati le curve di TEWL utilizzando modell i matematici c he pemettono di calcolare
sia il tempo di evaporazione che la quantità di acqua dinamica.
Nella seconda parte dello studio è stata applicata sulla pelle una soluzione d i nicotildimetile che ha
permesso di determinare le variazioni del flusso sanguigno.
I risultati ottenuti dimostrano come, nella cute normale, la diminuzione della TEWL dopo occl us ione sia rapida e pronunciata mentre nella cute secca decresca molto lentame nte ri velando una minore intensità.
Risultati analoghi si ottengono anche con il test al nicotinato dimetile.
Questi risultati dimostrano come i due test possano essere utili zzati per de te rm inare l'efficacia di
prodotti cosmetici quando, in presenza delle alterazion i della barriera c utanea, si voglia dimostrare
come sia possibile ricondurla alla norma reidratando al contempo la pelle medi ante l' uso d i prodotti cosmetici .
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INTRODUCTION

tain stimuli is evaluated and the fac tors that
influence the cutaneous water content in the deeper layers and the barrier function can be investigated .
The mathematical modelling of the transepidermal water loss curves that result from a plastic
occlusion stress test (POST) is a versatile dynamic methodology that enables the measurement
of the stratum corneu m water holdi ng-capacity.
Previous studies have indicated that inflicted
damage to the skin barrier (such as tape stripping or application of lipid extracting solvents)
can be detected by this method (9). The objective of the present study is to extend the test of the
discriminat ive capacity of the model to the
quantitative assessment of differences between
normai and dry skin .
Laser Doppler velocimetry (LDV) has been
extensively employed to study the vasodilatory
effects of various nicotinates on the cutaneous
microcircu lation and, in turn, investigate the
penetration enhancing/retard ing potential of
severa! substances (10). Topica] application of
methyl nicotinate induces a rapid locai vasodilatation which is cl inicall y expressed as a cutaneous erythema (contact urticaria type). Since
xerotic skin is characterized by alterations in the
skin barrier function (11 ), the permeation of
methyl nicotinate should be facilitated , and the
erythema should appear sooner than in normai
skin. It is therefore reasonable to assume that
th is dynamic methodology can also be applied to
the study of xerosis.

Dry skin, or xerosis, is perhaps the most widely
occurring skin disorder. It is more prevalent in
the geriatric population , but the presence of
areas of the body with xerotic skin in children
and adults is also common. Despite such high
incidence, the characterization and defin ition of
dry skin has only recently been completed (1 ,2),
Dry skin can be described as presenting a rough,
scaly and fla ky surface, often associated with
sensations of loss of elasticity and itch, and that
worsens in low humidity conditions (3). It was
initially considered to be a consequence of reduced sebum secretion , but it is in fact the result of
a range of environmental and pathological factors that affect epidermal proliferation and differentiation (4). The rate of proliferation of epidermal cells is increased, but the desquamation of
corneocytes is impaired, which contributes to
epidermal thickening (5) . The stratum corneum
lipid bilayers and the epidermal components are
al tered , wh ich results in a decrease in the water
content and barrier function (6). Alterations also
take piace in the multiple metabolica( processes
that normally occur in the upper layers of the
epidermis.
The most commonly employed strategy to quantitatively assess xerosis has been mai nly measurements of skin capacitance and/or transepidermal water loss (TEWL) . These methods are
valid and useful in the characterization of dry
skin , however, they are at the same time insufficient, since the first techn ique onl y detects
MATERIAL ANO METHODS
superficial hydration and both are limited by
providing instantaneous data. Additionally, in
Healthy fornaie volunteers participated in th is
the clinical practice, xerosis is commonly evastudy,
aged between 20 and 55 (mean
luated by subjecti ve visual scoring systems
30.4±1 3.4), and were fully informed of the natu(7,8).
re of the study and the procedures involved. The
Alternati ve tests ha ve been developed to overcowork
was developed in accordance w ith the
me such difficulties. These are based on a dynaDeclaration
of Helsinki and its subsequent
mical assessment of cutaneous bioengineering
amendments.
The skin type was evaluated by
variables, where the response of the skin to cer-
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self assessment and clinica( scoring syste ms (7) .
Since xerosis is generally more severe in the
frontal aspect of the leg, the entire study was
conducted on this anatomica( site .
The subjects were allowed to rest 15 minutes
before the experime nts. The skin at the measuring site was left uncovered , the subjects remained in a n air-conditioned room, under consta nt
te mpe rature (22 ±2ooC) and humidity (30-50%)
a nd were kept relaxed thro ughout the measureme nts. Heat sources and air draughts were avoided.
In the first part of the protocol, 20 volunteers ( 10
with normai skin and the remaining with dry
skin) were subrnitted to a POST, invol ving the
application of an occlusive patch for 24 hours.
Afte r th is period the patch was removed and
TEWL was recorded for 30 min utes . The patch
consisted of a layer of cl ing fi lm "sandwic hed"
be tween
Parafi (mTM
(Pechiney
Plastic
Packaging, Ch icago, IL, USA) and covered with
gauze, which was the n applied to the skin using
surgical adhesive ( Leukoplast, Beiersdorf S.A.,
Ha mburg, Germ any). T EWL measure me nts
we re performed with an evaporimete r
(Tewa me ter TM300 , Courage and Khazaka,
Ge rma ny) foll owing published guidelines
( 12, 13). Data points were continuously registered for 30 minutes. The mathe matical model
was adjusted to the data poi nts using a specially
modified simplex rout ine and the software
ADAPT written in Fortran. Calculated paramete rs considered relevant to the study were t 112cvap
(evaporation half-life) and DWM (dynami c
wate r mass) (14,15) .
In the second part of the work, anothe r panel of
20 volunteers was used , where IO presented dry
skin and the remaining normai skin . Two sites
were marked in the fro ntal aspect of the leg: one
was used as the contro( and in the other a O.l M
aqueous solution of methyl nicotinate (Aldric h,
Dorset, UK) was applied fo r exactly 60 seconds
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usi ng a saturated filter paper disc. Immediately
after removal of the paper disc, the alte rations in
the blood flow in both sites were measured for l
hour using a two-probe laser Doppler perfu sion
monitor ( PF5010, Perimed , farfalla, Swede n),
following published guidelines ( 16). Time for
onset (!{i) and time for maximum response (t.,,ax)
were the parameters conside red more relevant
fo r data analysis.
Non parametri c comparati ve analys is (Wi lcoxon
sign rank test) was used in th is study. A 0.05
sign ificance level was adopted.

RESULTS
The desorption curves obtained after removal of
the occlus ive patch applied for 24 hours are
represented in figure I . It can be read ily appreciated that dry and normai ski n present diffe re nt
profi les . In normai skin, the decrease in TEWL
after occlusion is rapid and pronounced . On the
other hand , whe n dry skin is occluded, TEWL
decreases at a slower pace. These results are
translated in a higher t 112cvap for dry skin , almost
double of that obtained in normai skin, a nd in a
more elevated DWM ( table I) . There is a marked statistica! d ifference between the t 112mp
results (p=0.01 8), which is less pronounced fo r
DWM (p=0 .059).
Studies with methyl nicotinate also reveal di fferences between the two skin types. Two ty pical
outputs provided by vo lunteers with no rmai ski n
and xerosis are presented in figure 2. It can be
readi ly seen that the blood flow does not inc rease immedi ately after drug application. Most
responses from volunteers with normai skin
occur after 150 to 300 seconds. After this o nset
time a rapid increase is followed by a plateau
and subseque nt decay. It can be clearl y appreciated that the increase in blood perfusion , the
vasodilatio n induced by methy l nicotin ate,
occurs earlier in volu nteers with dry skin . The
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profiles provided by the contro! sites are not
included in the figure, since, as expected, there
was no significant variation in the blood flow
throughout the 60 minutes. The parameters used
in this study were onset time tO and maximum
response time tmax (table Il). to is markedly lower

in the group with dry skin and these results are
statistically different from the group with normai skin (p=0 .002). The differences in tmax are
Jess marked (p=0.07), however, as can be seen
from figure 2, tmax is far more difficult to assess
with precision.

Tab. I
Evaporation half-life (t 112,.,.P) and dynamic water mass (DWM)
values (mean (DWM) values (mecm ± SD, n=lO)
l112evap

DWM

(min)

(g/m2)

Normai skin

2.03±0.91

Dry skin

3 .95± 1.90

p=0.018

497.46±80.87

p=0. 059

613.58± 130.99
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Fig. 1 Desorp1io11 profiles obtained after remava/ of the occlusive patch (mean, n=lO).
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Tab. II
Onset time (t0) and time/or maximum response (t,,,.,) values (mean ± SD, n=JO)
lo

lmax

(seconds)

(seconds)

Normai ski n

309.6±199. 7

Dry skin

103.7±13.4
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p=0.002

409.0±189.5
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Fig. 2 T1vo differem b/ood perf11sio11 projiles, obtained afier applica1io11 of methyl11icori11are.

DISCUSSION
The first attempts to quantify skin dryness were
essentially based in the visual observation and
grading of parameters such as flake size, roughness and colour (7 ,8). This approach is evidently
subjective, but nevertheless, in the clinica! per-
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ception of dry skin there is an evident need for
the integration of different parameters, whic h
can only be perceived through the human intervention ( 17). The development of nonin vasive
bioengineering methods has undoubtedl y contributed to a better characterization of xerosis.
M ultiple devices have been developed over the
last three decades with applications in this area.

C. Rosado, L. M. Rodrigues

Some of the most commonly employed are
based in the direct measurement of the hydric
content of the stratum corneum, using electrical
properties (18) or phototherrnal/acoustic techniques (19,20). Others are indirect, that is, they are
based in the evaluation of changes in a certain
property of the skin that is dependent of the presence ofwater in the tissue (21) . The assessment
ofthe mechanical properties of the skin (22), the
analysis of skin surface appearance (by squametry or profilometry (23,24)); and the assessment of the stratum corneum barrier function
by measurements of the TEWL (25) are examples of indirect methodologies.
The previously mentioned static tests are very
useful to study stratum corneum function and
competence in moisture content and retention.
H owever, dynamic tests are in generai more
informative, mainly because they are not reliant
in single measurements.
Previous studies confirmed that the mathematical modeliing of TEWL curves obtained after
prolonged occlusion was able to detect inflicted
damage to the skin barrier (tape stripping or
application of lipid extracting solvents) (9). The
present study aimed to extend the test of the di scriminative capacity of the model to the quantitative assessment of differences between normai
and dry skin.
The marked differences observed in the results
confirm the applicability of this methodology.
Subjects with dry skin presented a greater water
accumulation capacity and different water dynamics. The higher DWM can be explained by two
factors. First, the weakened barrier function ,
since it causes a higher loss of water through the
skin. Additionally, dry skin has an increased rate
of proliferation of epidermal cells , but the desquamation of corneocytes is impaired, which
contributes to epidermal thickening. This leads
to a greater capacity to accumulate water and,
therefore, to the higher amount of water released
after occlusion. The t 112cvap is extended because

the mass of water being released is greater.
Studies with laser Doppler velocimetry provided
differences between the onset of action after
application of methyl nicotinate, which can be
attributed to an impaired barrier function in the
group with dry skin. Some authors advise caution when correlating these two variables,
because of the multiple factors involved in the
response to nicotinates (26) , but valid extrapolations ha ve previously been established (27, 28 ,
29) .
These findings confirm that the modelling of the
TEWL curves resulting from a POST and the
study of the vasodilatory action of methyl nicotinate are sensitive methodologies, able to detect
differences in the water dynamics and barrier
function of normai and dry skin. This shows that
the methods are valid for the objectives proposed and suggests its potential appl ication to the
area of efficacy testing of products that are used
to re-establish skin hydration.
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Over the years, in contrast to the Un ited States, in most countries in Europe and South America many
injectable fi llers agents have been promulgated to cosmetically improve soft-tissue defects and deficiencies.
Some of these agents, such as adulterated silicones and impure paraffines, freq uently resu lted in
cosmetic disasters. Doing to the great variety and availability of distributed product for novices it
can be qu ite difficult to decide which filler to use for wh ich indications.
However fora substance or device to be amenable for soft-tissue augmentation by the generai medicai community, it must meet certain criteria .
It has to have both a high use potential producing pleasing cosmetic results with a mini mum of undesirable reactions, and a low abuse potential, in that widespread and possibl y incorrect or indiscriminate use would not result in significant morbidity.
It must be non-teratogenic, non-carcinogen ic, and non-migratory. In addition, the materiai must provide predictable, persistent correction through reproducible implantation techniques. Finally, if not
autologous, the substance, agent, or device must be EU and/or FDA approved.
To clarify the use of ali the fillers sold worldwide this book, divided in 7 chapters, g ives an overview
of the most common biodegradable and non- biodegradable fillers, their way of using and the most
common indications in aesthetic medicine.
lnjectable fillers may be grouped according to the degree of degradability as: biodegradable and nonbiodegradable.
Their relative advantages and disadvantage are described and discussed on chapter I.
What is important to underline is that no clinica! data on efficacy and safety exist for most of the new
injectable fillers. Marketing approaches tend to include claims of durability and safety for biodegradable and non- biodegradable products that may not stand the scrutiny of a clinica] tria] or postmarketing safety studies.
This is because the CE certificati on doesn ' t require cl inica] trials for new filler when comparable
substances are already on the market.
Technical ability is fondamenta! for good medicai practice, but the correct selecti on of patients is
mandatory. Thus the risk of dissatisfaction in the cosmetic dermatology patient can be minimized
with the con-ect approach during the initial evaluation.
Patients are prone to ask for procedures that they have heard or read about in lay magazines. During
the consultation, the physician should careful not to downplay the extent of risks of neither the pro-
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cedure, nor the patient's responsibilities after surgery.
Thus the first consultation is very important, as it gives the physician the opportunity to establish the
kind of patient he will be treating. How can i help you? Isa good initial question.
The selection of patients is focused on chapter 2.
To ensure a safe and efficient procedure, severa! requirements have to be met. Thus a through documentation of ali treatment-re lated data is highly recommended.
This wi ll help to improve ones own perfo rmance, the patient's sati sfaction and however, will be adv isable for legai and billing reasons.
At this purpose ali the generai and technical req uirements are reported and described by the use of
some photos also on chapter 3.
Pain is one of the most fearful experie nces for human being. Topica( anaesthetics, infiltration , and
nerve blocking have been fo und helpful in making cosmetic procedures more pleasant and tolerable
for the patient.
Locai anaesthesia is defined as the pharmacologic induction of sensory loss in a regional anatomie
site, which may be ach ieved by injectable or topi ca! indications .
Tt has, of course, many advantages over generai a naesthesia and is especia lly desirable in dermatologie and cosmetic surgery, where procedures are typically minimally invasive. Locai anaesthesia
ena bles cosmetic procedures to occur in an outpatient selli ng with not only less morbidity and first
recovery but also substantia lly less expense .
However, fora variety of reasons, the vast majority of derma! fil ler inject ions are undertaken under
insufficient topica! or no anaesthesia at ali . The preoperative evaluation and the different anaesthetic procedures and relative techniques are focused on chapter 4.
Soft-tissue augmentati on has become increasingly important because more indi viduals seek aesthetic improvement without major surgical procedures. Naturally, the most common reasons for patie nts
to seek cosmetic surgery include the agi ng face and treatment of facial rhytides. It is the part of the
body most visible to others and typicall y, nex t to the hands it is the most reliable way to determi ne
a person 's age.
The diffic ulty of treatments comes in choosing the proper treatments techniq ues and meeting patie nt
ex pectations .
The patient evaluation , the re lati ve selection and the treatments of choice are reported on chapter 5
together with many explicati ve photographi c examples of differe nt procedures.
Although most injectable fill ers are usually considered to be safe, adverse reactions do occ ur.
These reactions vary from persistent erythema and oedema to granulomatous reactions on even ulcerations . Thus the goal should be to reduce the visible impact of the ad verse reaction, as a mply reported in chapter 6.
Efforts to develop the perfect soft-tissue augmentation materiai and methodologies continue. This is
way the today te ndency to use combined thera pies. As a matter of fact , single therapies ha ve proven
to be inefficie nt in dealing with ali the signs that appear with time.
Therefore, as finall y focused on chapter 7 , patients should be educated to understand that the most
natural appearance obtainable involves the use of multiple treatments.
With this chapter ends this interesting and agile book, reporting all the last, truthful and practical
information forali the clinicians involved in aesthetic medicine.
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Its easy reading and the reported materiai and patie nt selection, preparations, anaesthesia , regional
injections including techniques, combination therapy and complications with treatment, give it an
ind ispensable mean of work not only for the novice clinician beginning a filler practice , but also for
those with long experie nce.

P. Morganti
Editor-in-Chief

161

J. Appl. Cosmetol. 24, 162/164 (October/December 2006)

Book Reviews

Oxidative Stress and Age-related
Neurodegeneration
by Yuan Luo and Lester Packer
2005. 528 pages. Hardcover
~97.00. U$169.95
ISBN 0-8493-3725-9
CRC Press - Boca Raton, FL USA
Taylor & Francis Group Ltd
2 Park Square, Milton Park
Abingdon-Oxford-OX14 4RN - UK
www.crcpress.com
www.taylorandfrancis.com

Oxygen is criticai for ali living aerobic organism but is dangerous friend also.
Hyperoxia or the inappropriate me tabolism of oxygen is, in fact, a well- known cause of tox icity in
biolog ica) systems.
On the other hand, òxygen-deri ved free radicals, generated during oxidative metabolism and energy
production in body, are involved in regul ation of signal transduction and gene expression , activation
of receptors and nuclear transcription facto rs, a nd in other metabolic activities.
However the balance between cellular production and catabolism of ali the reactive oxygen species
(ROS) is criticai for the maintenance o f tissue homeostas is, being involved in both human health and
d isease.
In addi tion to ROS , reactive nitrogen species (RNS) increase the li ke hood of tissue injury, being
involved in the same way, in the redox regulation of celi functions .
However in most cases, free rad icals are secondary to the disease process but in some instance they
are causai.
Thus, a proper balance between oxidants and antioxidants ensures a healthy aging: the redox status
is de pendent on the degree to wh ich cell 's components are in the oxidative state. The reducing environment inside cells helps prevent oxidative damage, being mai ntained by the action of antioxidant
e nzymes and substances. Therefore numerous experime ntal and clinica! studies do support the
hypothesis that oxidative stress is one of the major determinant in the pathogenesis of certain diseases and a secondary complication in many disorders. More evidence indicates, that a proper balance
between oxidants and antiox idants is invo lved in maintaining health and longevity, and that alte ring
this balance in favour of oxidants may resu lt in patho-physiological responses that cause fu nctional
d isorders and disease.
This book throughout 26 chapters tries to define and delucidate, at the cellular and molecular leve!,
the relationship that ties degenerative disorde rs to oxidative stress. It covers many of the recent
scientific developments known in age-related neuro-degeneration present especially in A lzheime r 's
disease (AD ) trying also to understand how the micronutrients, antioxidants and way of living may
result in such patho-physiological responses. Oxidative stress in fact, is a key factor involved in the
development and progression of AD, and it is well documented that free-radical oxidative damage is
extensive in the brains of AD patie nts.
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Consequently, antioxidants present in food and beverage, preventing the detrimental consequences
of oxidative stress, are considered to offer a promising approach to neuroprotection and clinica!
benefits. This is because antioxidant constitute a major part of the pane) of clinica) and experimental drugs that are currently considered for AD prevention and therapy.
But what Alzheimer disease is? It is a progressive neurodegenerative disorder affecting the elderly
and is characterized by a slow insid ious decline in learning ability, memory and behaviour, with a
deadly outcome. And the prevalence of the disease is expected to quadruple by the year 2047 o wing
to increased survival of the aged to other causes of death. Therefore the quantity of studies and
researches in progress to better understand the mechanisms of action of antioxidants in maintaining
health and longevity.
As a matter of fact, oxidative stress is highly relevant in the brain for severa) reasons since the brain
(1) is a postmitotic tissue with a high-energy demand; (2) is exposed to high oxygen concentration,
utilizing about one fifth of basai oxygen consumption; (3) contains relatively poor concentrations of
the classic antiox idants and related enzymes; (4) is rich in polyunsaturated fatty acids, which are
prone to oxidation; and (5) is enriched in iron , whi ch accumulates in the brain as function of age and
can be a potent catalyst for ox idative species formation.
Thus the possibility that oxidative stress may be the primary event in AD has led and will led to
research exploring how antioxidants in foods and supplements can prevent and delay onset of AD.
Owing to their low toxicity, low cost, and their ability to target the earliest sources of oxidative stress
in AD and other neurodegenerative diseases, antioxidant therapies are particularly attractive for their
prophylactic role, also because in aged populations the diagnosis often does not occur until late in
diseases progression.
There are, however, different types of anti oxidant compounds: direct and indirect. Moreover metabolic antioxidants are involved in cellular energy production and as co-factor of severa) metabolic
enzymes. On the other hand direct antioxidant have the potential to interact d irectly with ROS
meanwhile indirect antioxidant are compounds that do not have antioxidant capacity itself but help
to prevent or reduce free radical formation.
Numerous studies examjned the cellular, biochemical, and molecular changes that occur as result of
AD pathology. Some studies have , for example, reviewed the formation and metabolism of lipid
-derived carbonyls, other the damaged and aggregated protein acc umulation. However the brain
consumes 20% of the body's oxygen , which results in the normai production of free radicals capable to damage lipids, proteins, and nucleotides. Thus progress ive oxidati ve damage occurs in the
brain with age in humans and animals. Deterrnining the conditions and possible treatments promoting the elimination of toxic protein and oxidated lipids and nucleotides contribute to the development of new therapeutic interventions and to ali the neurodegenerative diseases. Moreover natural
foods possessing antioxidant components (vitamins and phenolic compou nds) have received a great
deal of attention because they are considered to be safe and non medicina); some of them are known
to function as chemo preventive agents against oxidative damage. Hence, natural food-derived
antioxidants would be more useful. But the major questions stili remain.
Which chemical constituents are responsible for physiological benefits, and what kinds of guidelines are needed for consumers in selecting and consuming the beneficiai plant foods? The nutritional
value and health-related biologica! activity of various fruits and vegetable depend not only on the
concentration of certain nutrients and bioactive phytochemicals, but also on the amount of such
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foods consumed in the die t. Thus diets rich in antioxidants such as green tea, apples, gin kgo-biloba,
blue berries or red wine appear to be a promising approach to fortify the physiologic antioxidant
defense syste m and he lp protect against the aging process and chronic diseases.
T he multifunctional nature of neurodegenerative diseases makes the use of compounds with pol ypharmacological activities or cocktail of drugs as a promising the rape utic approach for the treatments of these disorders.
In conclusion , neurodegenerative diseases are increasi ng as !ife expectancy inc reases. Thus searchi ng for approaches to prevent or delay age-related cognitive decline and age-related diseases has
become more a nd more important and urge nt.
Neurodegenerative disorders such as Parkinson's and Alzheimer's are the most common. Wh ile the
genesis of aging and AD stili remai ns unclear, multiple lines of evidence de monstrate a role for dietary factors in extending life span, delaying age-related cogniti ve decl ine, and increasing the resistance of neurons to degeneration. For example, brain aging antioxidant nutrients, such as vitamins
E and C, carotenoids, sele nium and me latonin , have been found to comprise an important aspect of
the antioxidant defense syste m and may ha ve the specific protecti ve infl uence on brai n functi ons.
Furthermore, dietary folate and vitamins B 1 2 and B6 might help prevent cardiovascular di sease,
cogniti ve decline, and dementi a inc luding AD , by regulating the metaboli sm of ho mocyste ine.
Finally, fi sh oil rich in DHA, is suggested to lower the risk of midd le-aged me mory loss and AD . In
add ition to these essenti al nutrients, recent studies have suggested that some nonessenti al nutrients
in diet, such as isoflavones, may have benefi ciai effects in preventing brai n ag ing and AD.
We are what we eat!
T herefore we can eat or/and take dietary supple me nts to protect ourselves from diseases as well as
to possibl y treat disease.
With these state me nts ends th is interesting book , especially foc used on AD .
By ali the well written chapters is well documented how oxidati ve stress may results in ROS generation and inflammation. The brain plays a pi votai ro le in neurodegenerative diseases, supporting the
implementation of radical scavengers, a ntioxidants, transition metal, chelators and monoam ine oxidase inhibitors .
Well docume nted also in bibliography, this book represents a va luable reference text for both the
medicai and chemical commun ities willing to know in depth the a ntioxidant compounds in vo lved in
keep ou r body healthy and capab le also to prevent neurodegenerative di sorders as AD .
Writte n by expe1t scientists , this interesting publication could be useful also fo r people in vo lved in
marketing, and fo r un ive rsity researchers wishing to share their theoretic knowledge with the industries in order to enter in a li the aspect connected with the knowledge on oxidative stress.

P. Morganti
Edi tor-in-Chief
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Sunlight and ultraviolet rad iat ion (UVB) from artificial sources (290 to 400 nm) can be tonic or tox ic
to human skin.
Thus the re has been increasing awareness of the damage caused to skin by c umulative sun exposure. As known , UVR is responsible for most of the dele te rious skin conditions as the appearance of
sun spots, the appearance and accentuati on of wrinkles and sagging skin, enlargement of blood capilla ries .
On the other side sunl ight is a part of our everyday I ife, promoting the synthesis of vitam in D , and
stimulating the production of melanin in the form of healthy looking tan capable to exert photoprotection to our skin agai nst the damaging effects of UVR.
To prevent or ameliorate these light- induced reactions, effecti ve sunscreens and photo protective
measures are essential.
This book, div ided in ni ne parts and 48 chapters, is designed to provide the state-of-the-art researc h
in the fascinating field of photoprotection.
The Introductory part (First Part) reports an overview characterizing the Sunscreen Evolution. The
cosmetic industry and dermatologists foce major challenges in the futu re to educate the public abo ut
the dangers of excessive exposure to sun light and to formu late new prod ucts a nd strategies to address
the spiralling incidence of skin cancer and signs of premature aging.
Thus the necessity to formulate safer and more effective products that reduce significantly the dangers of overexposure to harmful UV radiation; and the need to more easy and harmonized international regulation to permit the speedier introduction of new and improved ultraviolet filters and sunscreen products worldwide.
Finally the marketers, the press and the specialized organizations a nd profess ional societies has to
better communicate to the consumer both the damaging effects of sunrays and the anticipated new
discoveries leading to better products and protection.
However, despite to ali the possible precautions, it is inevitable that some UV radiation will penetrate and cause DNA damage and immuno-suppression if we cannot avoid or block it out. Other
options include development of enzyme repair syste ms, antioxidants used in the coffect ratios and
balance either topically or systematically or both, and blocking of enzyme systems resp onsible for
increased cellular proliferatio n, inflammation , and ultimately carcinogenesis.
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Moreover the todays need to deeply study ali the other unknown harmful spectrum radiation. For
example it is well known that the edge of viole t light is harmful to the retina, and that blue light
impairs catalase. Specific wavelengths in the visible spectrum inhibit the synthesis of melatonin.
Excess infrared might enhance an inflammatory response .
However in spi te to the above, a reasonable amount of controlled exposure to the sun may have certain advantages of which the medicai profession may not be fully aware .
Thus, for example, being in a well-lit e nvironment (where one is exposed in the visible range) improves one's mood. This is used in psychiatry, in the treatment of depression.
Furthermore some reports have appeared in the medicai literature suggesting that controlled exposure to the sun may prevent, to some extent, the onset of various malignant di seases .
In conclusion we have been living with v isible and infrared radiation for mille nnia a nd we will continue to live under the umbrella of the sun for the fu tu re.
There is no reason to panie but learning more about the solar spectrum might be helpful to the progress of science and beneficiai for generai health.
Part 2 of the book (composed of 7 chapters) is foc used on the Regulatory Aspects of sunscreens
which are regulated throughout the world either as cosme tics that do not require a governme ntal preapproval, or as over-the-counter (OTC) drugs, that require a pre-approval before they are placed on
the marke t.
Each country has a pre-approved list of permitted UV filters , an accepted method for running efficacy of SPF determi nation, and regulated labels. Some countries ha ve approved methods for UV-A
claims and wate r - resistance testing . These chapters co ver the approved UV filters in the USA, UE ,
Japan and Australia, their max imum use leve! co1Tect ingredient desig nation , and how new filters are
approved. Moreover the d ifferent testing strategies and methods are reported along with the formulations of reference standards, cu1Tent approved UV-A methods water-resistant testing and labelling
requirements .
The reported tests a nd descriptions especially aim at guiding the industriai fo rmulators a nd the skin
scientists to des ign their own protocols based on reasonable scientific considerations.
On Parts 3 (5 chapters) and 4 (8 chapters) are described respectively the UV filters and cosmetic
formulations, the electromagnetic spectrum and, the UV rays responsible for most of the skin a nd its
associateci disease and discomfo rt.
A limiting menu of UV filters fo r incorporating into sunscreen products is availab le to the formulation che mist, depending on regulatory requirements in an indi viduai country or jurisdiction, aspreviously described.
With the demand of higher SPFs, recent research in sun screen efficacy has emphasized the need products protecting against the full UV spectrum with a limited number of organic and inorganic
scree ns. Howe ver the sunscreen efficacy remains dependent on veh icle fo rmu lation.
It is known , in fact , as solvents and emollients have a profound effect on the strength of UV absorbance by the active ingredients and at which wa vele ngths they absorb. Moreover for max imum efficacy of actives, what is required is for the product to deposita fi lm on the skin which is of even thickness, following the contours of the skin and containing a homogenous d istribution of UV filters(s)
(dissolved molecules of organic sunscree n or di spersed particles of physical sunscreen).
Thus film formers and emulsifiers determine the uniformity and thickness of the film formed on the
skin surface, which in turn determines SPF leve!, durability and water resistance.
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Consumers now expect the products they purchase, that have Sun Protection Factor (SPF) of 15 or
higher, or to be very water resistant.
Lastly, product aesthetics play a large role in product acceptances, particularly with su nscreens being
incorporated into daily use cosmetics. If the sunscreen gives a greasy, occlusive feel, or leaves opague res idue , then the purchaser wi ll probably look elsewhere.
And as dermatologists have found the more the patient wants to use the product the greater the likelihood of patient compliance.
Thus the demands of the modem sun care market means that the formulator must be able to achieve
high efficacy from the actives used in order to meet ever-increasing SPF targets. Ali these constraints
provide the sunscreen formulator with significant challenges in developing new and improved formulations, as surfactant - free sun care products well described and reported on Part 4.
Surfactant-free formulations have for example many advantages. The time of development from concept to market piace, is dramatically reduced and there is no longer a need for the preparation of multiple, redundant fo rmul ations. Laboratory efficiency can be increased dramatically. The aesthetic and
rheological properties of the product can be evaluated immedi ately, thereby creating more elegant
systems that he ighten the enjoyment of using the preparation. Since the guality of the product can be
maintained so tightly, the consumer will experience the same benefits and enjoyment from purchase
to purchase and from applicati on to application.
Part 5 (5 chapters) focuses on particul arly interesting topics as recreational sunscreens.
Generally, new marketing concepts wi ll necessitate a change in composition from the prior art. Also
different aesthetic properties are freg uently reguested by marketing in order to generate new products with compelling claims . Therefore recreational sunscreens are a diverse category of products
that offer robust UV protection as the primary benefit under a variety of consumer habits and practices and use conditions .
Water and sweat resistance , resistance to rub-off, and du ration and amount of UV energy exposure
are the primary areas of differences between recreational and other types of sunscreens, both of
wh ich can and do deliver a mul titude of other skin care benefits.
Products are developed to meet a consumer demand. Thus marketing strategies must address the
wants and needs of two divergent consumers: parents and children . Moms and dads wi ll be influenced by gentleness, durability, and convenience. Kids want fun and mjnimal intrusion on their !ife.
Successful products in this market have fou nd unique ways to appeal to both groups and this is focused on another interesting chapter: Valuable Properties for Baby and Kids Segments.
What is the biggest problem in skin photoprotection? Probably an inadeguate usage of the sunscreens.
Study after study show, in fact, that consumers do not use adeguate guantities of the product to obtain
the labelled SPF value . Baby and kids products simply must be formulated and packaged to attract
purchase and encourage adeguate usage.
Fabrics as UV Radiation Filters is another interesting chapter of Part 5.
As a matter of fact, clothing has the ability to protect the skin from incident solar radiation because
the fabric and scatter solar wavelengths.
Fabrics d iffer in their ability to alternate light in this way because they differ in fiber composition
and moisture content as well as in type and concentration of dye optical whiteners, or UV-absorbing
fibers.
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Fabrics are manufactured assemblages of fibers or yam s that ha ve substantial surface area in relation
to thickness and sufficient mechanical strength to give this assembly inhe re nt cohesion.
The fo ndamenta! unit of ali fabrics is therefore fiber, a unit of matter with an extremely small diameter and a length at least 100 times longer than its width. Thus the ways in which fabric can be
enhanced to improve its UV-filtering capability is described.
Given the continued research that demonstrates the harmful effects of sun exposure , more and more
people will turn to cosmetic science fo r that just back from vacation look .
Thus the use of products that faci litate pigmentation of the skin shows a continuous sales growth.
Therefore the fu ture of the tanning industry should be in the hands of the self-tanner. And th is topic
is focused on chapter 6 of this Part S of the book.
As previously seen, sun is great initi ator of photochemical reactions, which provides energy sustaining and maintaining human health . But the effect of UVR can induce or exacerbate oxidative attack
leading to generation of reactive oxygen species (ROS) and other free radicals. As a consequence of
their hig h reactivity, ROS react non specificall y with nearly every cellular target and may damage
DNA , protein, lipids, and carbohydrates.
To counteract this oxidative injury of structural lipids and protein , human skin is equipped with a
network of enzymatic and non enzy matic antioxidant systems. This network is no more sufficient to
protect ourselves from the continuous assault of UV rays and poll utants present in the e nvironment
today. This inherent antiox idant system of the skin is in fact, rapidly overwhelmed by the amount of
sun exposure we stress it with in today's lifesty le .
Thus it would seem reasonable to assume that sunscreens in combination with a ntiox idant applied
topically and taken by oral route will conti nue to be the major weapon as preventive agents. In order
to functi on as photo protecti ve agents, an tioxidants have to be present at the right piace in the rig ht
concentrations at the right time. Topica! a nd systemic antioxidants sho uld supplement the natural
antioxidant protection present in skin and provide supple me ntal reserves as oxidative stress depletes
antioxidant stores.
With the Role of Antioxidants in Su11 Care Products starts the Part 6 (4 chapters), where are also
described and explained the photoprotecti ve activity of Green Tea Polyphenols, Botanicals and the
use of Antiaging Actives in Sunscreens.
Ali these compounds may be considered new complement constitue nts which incorporated into sunscreens, may effectively decrease the UV-damaging effects. Polyphenolic extracts of green tea as
natural compounds can complement, in fact, and enhance the photoprotective effect cu1Tently available sunscreens . At the same time, health-conscious consumers are creating a proving demand for
natural andfunctionally based botanicals .
This is because consumers desire innovative sun care products that continue to provide additional
benefits. And phyto deri ved compounds serve various func tions that include , emollients, tann ing
agents, sunscreens and of course antioxidants.
Nevertheless an increasing number of ingredients of plant origin are offered, used and positioned as
antiaging actives. The reputation of the plant kingdom is one of aJmost unlimited source of potential healing activities, thousands of substances yet undi scovered.
However a few broad categories suffice to describe the benefits obtai ned from plant extracts fo r
cosmetic claims as: antioxidant activity (polyphenols, vitamins, flavonoids), anti-infiammatory properties (non-steroidal enzyme inhi bitors) , tissue repair molecules (di-and triterpenes) .
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Ali of these activi ties can be employed for antiage claims, ali of them make sense in the context of
sunscreen form ulation.
Another antiaging strategy is offered by the di scovery of matrikines, protein fragments (peptides) of
small size. Certain peptide sequences , in fact, possess mediator or messenger function: they act on
nearby cells (fibroblasts) to stimulate them into neosynthesis of the ti ssue macromolecules, or to
attract them to the damaged tissue (clemotaxis) . Like ali mediator or signal molecules, these peptides of specific a mino acid seq ue nce , act at very low (nano-to micromolecolar) concentration, but
ach ieve dramatic effects in the rapid regeneration of tissue, becom ing functional ingredients for
antiaging and photoprotective products. As known , for example, celi signalling serves to regulate
gene expression and other cellular functions in response to extem al stimuli in the environ ment. Thus
the study of celi signalling pathways and gene expression resulting in protein interactions connected
to the genetic ex pression is becomjng an integrai part of an e merging field known as systems biology .
The abi lity to apply this emerging science to the study of botanica! interaction wi ll provide future
opportunities to fo rmulate su n care products w ith functional specific active compounds of natural
origin.
The book e nds by 3 others Parts composed of I 5 Chapters: Production and Quality Contro[ (4
Chapters), Analytical Testing Procedures (7 C hapters) and , Marketing and Jnformation (4 Chapters) .
For the average pri vate label, contract, or name brand manufacture r, suntan/ su nscreen products
usually represent between 16 and 35% of their production. With so much production devoted to this
category, it is especiall y important to be aware of any processing technigues that would e nable one
to bring the production from the initial pre-weigh to filling as quickly and as efficientl y as possible.
Moreover, of the product is not manufactured efficiently and according to specification , both guality
and marketing problems may arise.
Therefore it is important to stric tly contro! the product an alys is, stability studies, process va lidation,
etc, manufacturing at a low enough cost possible to be ab le to compete in a world of products .
Testing for microbiologica! content is another criticai release parameter for most product formulations . Moreover, because of the new actives and UV filters incorporated into the photoprotecti ve products, it has become necessary for the quality contro! chermst to know much more about analytical
procedure, the chemical structure of sunscreens and their potential interaction with other actives
used , solvents, impurities, the environment, and other UV filters. This poses a serious challenge to
the quality contro! chemist who has to acquire the additionaI skills and techniques as well as the
advanced instrumentation to properly analyze the multitude of active and functional ingredients present in the new sun care products.
Finally it is important to consider the efficacy of a sunscreen product as part of product development
and contro!. Efficacy testing for both ultraviole t-A (UV-A) and ultraviolet-B (UV-B), while valuable
to e nsure that the final product meets the customer 's expectations would not be used as release criterion fo r production.
The increased ac tivity in the sunscreen industry has increased the burde n on the analytical research,
and quality contro! chemists to meet the new challenges of purity, consistency, accuracy, a nd more
importantly, claims substantiation.
On the final pa.rt of this book , are reported the advanced analytical techniques and instrumentation
employed to analyze UV fillers and formulations incorporating different kjnd sunscreens and a mu l-

169

Book Reviews

titude of other cosmetic active compounds.
To contro! and measure the efficacy of sunscreen products against UV-B and UV-A radiations, the different methodologies and protocols used worldwide are reported and d iscussed in different c hapte rs .
Thus the intemational SPF method is now the method of choice throughout Europe and the last FDA
protocol for USA has now been published .
But for now, at least Europe has an SPF test method that is harmoni zed across a large proportion of
the world and whjch is similar enough to the othe rs SPF methods of the world to ena ble a sing le test
to be conduced , which satisfies alt national requ ire me nts.
Moreover, there is widespread desire in Europe but in the worldwide cosmetic industry also that an
in vitro UV-A technique be adopted, which would re move the need to subject human volunteers to
yet more exposure to ultravio let light.
With the continuous increase in the variety of cosmetic products proposed to consumers over the last
years, it has become more and more d ifficult for the m to decide what the most appropriate products
are for their needs .
Thus the success of a photoprotective product today is not only a q uestion of performance and efficacy but also a question of how it is promoted to the potential buyer. Therefore claims on sunscreens
are extremely varied a nd ofte n de pend on the prod uct, the market and the current tre nds . Whenever
the nature of the effect or the prod ucts j ustifies it, the claims on cosmeti c products must be shown.
But any ki nd of support cou ld be acceptable at the condition it can be scientificalt y and reasonably
justified.
At th is purpose scientific publications bring the reader the most current information.
In conclusion advances in techno logy, the impact of the new regulations, and the publication of new
statistics and research on the developing dangers of the sun ' UV rays has gradually maturi ng the sunscreen industry. Thus in the next fu ture the sunscreen products will be always more effective safe,
a nd natural -oriented , addressing both the concem of the medicai commun ity and consume rs .
Photoprotection req ui re more than merely protecti ng against erythe ma a nd burni ng . It has also help
to preserve the immune system that plays an important role in photoaging and carcinogenesis. The
immunosuppressive state is in fact, a permissive state for the outgrowth of skin cancers. The refore it
is importa nt to protect the skin aga inst the damaging effects of UV rays, restri cting UV exposure
time and using effecti ve sunscreen products with broadband UV-B and UY-A protection and a ntioxidants able to reduce the amount of free rad icals.
Thank s to the quanti ty and quality of topics and references repo1ted, this book prov ides the reader
with the latest insight in the ro le of UVR in skin aging and carcinogenesis and , in the use of sunscreens as p hotoprotectants.
For these reasons it may be conside red the most up-to-date refere nce guide in sun care fo r co smetic
c he mists, dermatologists, plastic surgeons a nd alt the med icai and che mical commun ity who want to
know in depth how are bas ically formu lated a nd controlled the new sunscree ns a nd how ma ke use
of them in the prevention and treatment of the dermato logica! diseases, which need photoprotection.
Nevertheless the book may be a supporting test fo r med icai, cherrucal and postgraduate stude nts who
want to know better ali the problems connected with sunscreens and photoprotection.
P. Morganti
Editor-in-Chief
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The socia!, psychological, and sex ual significa nce of the scalp and body hair is immense.
Hair seems to be a fasc inati on and thus any hair loss is a very common proble m and a significant
source of people di stress.
Everyone" cut it, style it, curi it, straighten it, lighten it, darken it, comb it, wash it, dry it, and cry
about it". Therefore any c hange in the pattern of the hair - too much hair, too little hai r, c hange of
colo r - may have emotional consequences for the person in volved .
Hair is the topic of this interesting book divided into 12 chapters where recommendations for consumers are also reported.
Hair physiology is foc used on chapter 1.
Hair is the only body structure completely renewable, that grows on a cyclic bas is. Du ring the hai r
cycle, the middle and upper portions of the hair follicle are the pennanent segment of the hair foll icle, while the lower portion is non-permanent. Hair growth occurs during three cycles. The first
cycle, know n as anagen (growth phase - I 0 cycle) lasts approximately JOOO days, and the transitiona l phase (2°cycle), or catogen, about 2 weeks. The resting phase, or telogen (3°cycle), lasts approximately 100 days.
Scalp hair is characterized by a relatively long anagen and a relatively short telogen with a ratio of
anagen to telogen hairs of 90 to 10. Only I% or less of the foll icles are in catagen at any given time.
Hair fibe r is produced during anagen at a rate of approx imately I cm/month or 0 ,35 mm/day. The
average number hairs for a normai scalp is 250 per square cm and healthy indi viduai loses 100 hairs
per d ay.
There is ethni c vari ation, with fewer hairs per square cm in Blacks and Orientals, but however, the
scalp consists of almost 90% hairs in anagen, 1% in catagen a nd 10% in telogen.
The hair is composed of three layers: an inner layer called the medu lla; a middle layer called the cortex, which contains the p igments that provide hair color; and the outer layer called the cuticle.
The only growing, or live portion of the hair is hair root (papilla), fo und at the base of the follicle.
As soon as the cells that make up hair are produced, they die and become cornified to form the hair
shaft. And just the physical properties of the hair shaft are related to its geometrie shape and the organization of its constituents. On the other side the cortex is largely responsible for the strength of the
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hair shaft, but an intact cuticle is necessary to resist against the extemally applied mechan ical stresses.
There are a number of international diseases and external cosmetic causes that contribute to hair
shaft structural abnormalities. Ali of these conditions predispose the hair to breakage, wh ich can
become magnified by extensive grooming , chemical waving procedures or permanent dyeing.
Hair Grooming is the topic of chapters 2 and 3 .
Beautiful hair is a question of texture! Healthy hair should be manageable and beautifully, silky and
soft, just like skin, but hair texture can deteriorate. The main problems are dryness or o ilness caused
by internal physiological factors or ageing, or by extemal problems such as dry atmosphere, wind,
sun , or poll ution.
Whatever the cause, the result is the same: rough, dry or excessively oily and lifeless hair.
Hair is subject, to physical and chemical treatments which can sometimes be quite rough. Damage
can be caused by constant styling, hair-dryers which are too hot, colorants wh ic h are too harsh, too
many perms or a wrong way of eating. As a result, it may appear a deterioration of the cuticle.
Examining a damaged hair through a microscope, it is possible to see some changes in its surface
shaft: the normally smooth scales are modified, making the hair's surface ex t:remely rough.
As a result, the scale engage those of other hairs causing tang ling.
The hair loses its shine and softness and the ends split easily. Delicate and lifeless, the hair becomes
difficult to style.
At this stage it is necessary to treat the dry or oily hai r just as it is generally done for the skin.
First of all, cleansing the hair taking care its lipidic surface film.
It is known that sebum, produced by the sebaceous glands, reaches the surface of the epidermis via
the pylosebaceous duct. Once it reaches its destination it emulsifies with sweat forming a th in coating known as the hydrolipidic surface film. The equilibrium between sebum and the surface is of
basic importance for the protection both of skin and hair from aggressive external agents, be these
chemical-physical, bacterial or mycotic , and for the maintenance of normai acidity, an optimum state
of hydration and the elasticity and plasticity of the skin.
The surface skin lipids fi lm, which is naturally present on the scalp , covers the hair shaft , making it
soft, shiny and combable. The excessive presence of this hydrolipidic fi lm on the scalp, but especially on the hair shaft, makes the hair difficult to comb and causes opacity and a feeling of dirtiness,
which significantly reduces the basic func tion which hair plays as an important facto r in sexual
attraction.
Thus the main fu nction of the shampoo is to remove the surface grease, the skin debris, the dirt accumu lated from the environment and the residue of hair-groomi ng, cosmetics from hair shaft and scalp,
leaving the hair soft, lustrous and manageable. Of course th is cleaning activity has to have no side
effects for the health of the user.
Unfortunately, the trauma caused by shampooing, and other aesthetic treatme nts damages the hair ,
marking it harsh, brittle, and difficult to disentangle. Thus, hair conditioners has been developed in
attempt to supply hair with the positive attributes of sebum while avoiding the greasy appearance
indicative of excessive sebum and dirty hair. In addition to decreasing static electricity, hair conditioners also improve hair manageability. Moreover these products increase hair gloss and improve
hair flexibility.
Lastly they can also improve the health of the hair by temporary repairing damage at the distai hair
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shaft, a condition known as split ends.
Hairsty ling is one of the biggest modem preoccupations of both me n and women. Everyone is searching fo r the perfect hair cut that will accentrate positive features, c reate the appearance of abundant
hair, and comple ment an overall attractive appearance. Thus hairstyles are in part d ictated by the
available technology in hairstyling produc ts.
Therefore the use of hairspray products to maintain the hair in the desired position. They employ
copolymers, such as polyvinylpyrrolidone (PVP), which add stiffness to the individuai hai rs and
crea te temporary bonds between the hair shafts.
Hair coloring techniques are reported on chapter 4.
Hair colori ng is a technique used by both me n and wome n for alteri ng the natural hair color or
camouflag ing the presence of gray hair. This invention has added a whole new dimension to hair
cosmetics and createci a huge at-ho me hair dye and salon industry. Among the d ifferent techniques
permanent hair dyes are the most damaging to the hair because the dye alters the internal hair shaft
structure, resulting in decreased tensile strength. Moreover the allergie potential of hair dyes due to
the presence of paraphenylendiamine is well known to the dermatologists.
T he next fro ntier in hair color will be the preventio n of grey hair trough melanocyte stimu lating factors and the natural alteration of hair color through the use of melanin modulators .
M ill ion of people waves its hair on an annua! basis .
The chemistry of the permanent waving process is based o n the 16% cystine incorporateci into disulfide linkages between po lypeptide chains in the hair keratin filament. This is the topic focused on
chapter 5.
Factors affecting perma ne nt wave efficacy are directly connected with the c hemi cal process ing ti me,
te mperature, concentration of reducing agent, ratio of lotion to hair quality, lotion pe netration, pH
a nd , of course, condition of hair. Thus permanent wave is an in volved process of chemically and
mechan icall y reforming the hair to obtain a newly curled hair desig ned to last 3-4 months .
Hairdresser will therefo re select a curi tighter than the c ustome r desires with this fact in mind protecting its hands with gloves during the whole operation. This is why both irritant and allerg ie contact dermatitis to th ioglycolate containing wav ing lotions have been re ported fo r the hairdresser and
c ustomer. Thus pe rmane nt wave produc ts and me thods are continuously developed taki ng into consideration the most precise chemical, phys ical, biologica! and dermatolog ica! data available. Much
progress remains to be made but better safe products are the essential requirement for success .
Hair straightening, like permanent waving is an ope ration in which a pe rmanent deformati on, of hair
is the objective . And this com mon practice is well described on chapter 6.
Permane nt wa ving effects a lasting transformation of straight hair into waved hair. Hair straightening
does just the opposite, taking naturally curl y or kinky hair a nd making it more or less straight. Hair
re lax ing is a chemical process where by extre mely curl y hair is straightened through the use of metal
hydroxides to change about 35% of the cysteine contents of the hair to lanthionine along with minor
hydrolisis of the pe ptide bonds. Chemical relax ing can be accompl ished with lye-based, lye-free
ammonium thioglycolate, or bisulfite creams.
M ore frequently, straighte ning gels or e mulsions containing varying proportions of strong bases such
as sodium hydroxide are used. These very effecti ve products can be irritant to the scalp and careless
handling may cause hair damage . Their use is therefore often preceded by the application of a fatty
materiai to protect the scalp. This is why hair straightening should be performed in a salon by trai-
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ned professional to avoid adverse reactions.
But the hair may be damaged by all these aesthetic and cosmetic manipulations? And hair loss may
be determined from an excessive hair breakage?
Cosmetic-induced hair loss is the topic of chapter 7 .
As previously reported , healthy hair has high shine representing an intact cuticle closely overlapping
cuticular scales. It is the smoothness of the overlapping scales that promotes light reflection, interpreted by the eye as shine. Normai grooming processes suc h as combing and brushing resu lt in loss
of cuticle scales, whic h is more pronounced at the distai hair shaft. This process is know as weathering and is accelerated by overly aggressive grooming and che mical processing. Hair that has a
di srupted cuticle not only appears dull and peels harsh , but is also subject to the effect of static electricity. The primary reaction in the weathering of human scale involves degradation of cystine following a C-S fission pathway different from the chemical oxidation which passes through the S-S
fission route.
Progressive deterioration of the cuticular layer fro m root totip , characterized by jagged scale edges,
scale lifting, scale cracking, partial scale erosion, complete scale erosion and fibre splitting have also
been observed. These damages to the pro-tective cuticle layer allow the splitting of the cortex and
facil itate further damage from usual groom ing, such as combing, brushing; it also makes the hair
more sus-ceptible to c hemical attack by shampooing, wav ing, bleaching or coloring . Changes in the
sorption characteri stics, e.g. coppe r sorption or dye sorption are used to assess light damage to hair.
Significant increases in alkaline solubility and a decrease in the amount of proteins extractable by a
reducing medium have also been noted.
Sty ling aids can cover some of the cuticle damages reported? Surely they can restore shine, add softness, and decrease static electricity but the damaged to hair may also be increase by some cosme tic
procedures, such as bleaching and permanent wav ing.
For all these reasons the e ntirely chapter 10 is dedicated to: Tips to maintain healthy hair as Ionger
as possible. Thus many information are reported for customers who wish to min imize the ha ir damages. It is not true the belief that the more you do to the hair, the healthier it beco mes . On the contrary, it is known that the more you dye or perm the hair, the weaker it becomes.
Thus weathering is basically the sum of chemical and physical envirnnmental insults on the hair
shaft, which can be minimized through red uced manipu lation. Therefore on this chapter are reported
the author's top JOO Hair Longevity Tips g iven to the patients: man ipulate the hairs as little as possible; select a wide-tootled com b with Teflon-coated tips; select a vented ball-tipped styling brush;
do not comb wet hair; allow hai r to air-dry avoiding heated drying appliances; avoid scratching the
hair and scalp; select a conditioning shampoo; apply an instant conditioner after each shampooing;
consider use of a deep conditioner once weekly; cut away damaged hair shafts .
Other interesting topics are reported on chapters 8 and 9 where all the today Methods for
Camoujlaging hair and Non-laser hair removal techniques are well foc used and discussed.
As a matter of fact, to camouflage hair loss or increase hair volume, or eliminate hair from undesired body areas are two important required proble ms .
On the last chapters, the 11'" and 12'" are summarized and Iisted ali the texts that may be helpfu l as
reading for consumers, together with the author 's comments.
In this way ends the book reporting ali the observation of a well known dermatologist on hair care.
lt is interesting not only for ali the descriptions and figures reported on ali the problems regarding
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this fasci nating topic, but also for the comments useful to better understand the psychological reasons that accompanies ali the hair baldness.
Being full of interesting news a nd techniques used today, the book can be indispensable for ali the
scientists of the cosmetic and pharmaceutical industry, but can be also usefu l fo r dermatologists, plastic surgeons, cosmetic chemists, generai practitioners and marketing managers who want better
understand the variety of problems surrounding scalp and body hair.

P. Morganti
Editor-i n-Chief
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The skin is an organ in which aging changes are easily observed and the degree of change varies
greatly among individuals exposed and non exposed to sunlight.
This is because photoaging, caused by UV rays, overlaps to intrinsic aging due to the normai reduction of many cellular functions.
Both photo-aging and intrinsic aging occur in facial skin , starting to appear wrinkles on fo rehead,
around the eyes (crown 's feet) and mouth, and on the nape of the neck. The refore li near wri nkles
are thought to be formed by the loss of tension and e lasticity through interactions between reduced
water conte nt of the stratum corneum (SC), th ickening of SC, atrophy of the epidermis, change in
the amount and quality of derma! collagen and e lastic fibers, and other changes resu lting from ex ternai (environmental stresses) and internal factors (stress and diseases) .
In conclus ion , at the first glance skin aging looks like a morphological phe nomenon, a change in
outer aspect and facial aging is perceived to be an inevitable outward sign of the aging process . Thus
the popul ar and expanded de mand of facial rejuvenation and the increase of non surgical cosmetic
procedures .
Nobody wants to age , and everyone des ires to curtai l the signs of aging or improve her/ hi s appearance. As a consequence, the top fi ve non-surgical fac ial cosme tic procedures conduced today
worldwide are botulinum toxin type A (BTX-A) injection , laser hair removal, hyaluronic acid filler
injection, microdermabrasion , and chemicall y peels.
In particul ar , the use of botulinum tox in type A injection has expanded beyond the face (upper, mid
and lower face) and neck proving to be a valuable therapy for foca! hyperhidrosis also .
The use of Botulinum toxin is the topic of this book consisting of 10 chapters and 5 interesting
appendices.
"Currently the only FDA approved botulinum toxin A for cosmetic use in the USA is
BOTOX®Cosmetic".
This is the statement reported on the preface of the book from the author and it is not to be forgo tten .
The efficacy and safety of ali the cosmetic procedures and products are in fact, direc tly connected
with the warranty of the di sposable studies on the raw materiai used , active compounds and veh icle .
And the FDA contro! and approvai is one of the most important warranties of efficacy and safety of
elsewhere distributed drug (not only in USA!) .
What BTX-A is?
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Botulinum ne urotoxi ns are complex biologie products that must be manufacturing according to strict
regulatory requirements in order to be approved for clinica! use worldwide.
The method of manufac ture determines not only the purity of the final product but also the re produc ibility of labeled uni ts .
The process used to stabili ze the neurotoxin prote in can also affect the product 's chemical pharmacology, as can excipients added during the manufac turing process.
Botulinum toxin (BTX-A) manufactured under the trade name BOTOX41 is the most powerful , neurotoxin known to humans, capable to reduce activity at target neuromuscular j uncti ons . It bloc ks the
exocytosis of acetylcholine from the presynaptic neurone after it first binds to the neurone membrane.
As primary effect BOTOX41 contro ls the muscul ar re laxation for severa! months, unti I existing reacti vate or are newly formed. Howcver botulinum ne urotoxin exerts its acti vity through a mu lt i-step
process that invol ves binding to nerve terminals, interna lization, and inhibition of calcium-depende nt
neurotransmitter release. Ev ide nce suggest that the clinica) benefits of BTX-A may not onl y be due
its inhibition of acetylcholine re lease from motor efferent fibers, but also due to an indirect reduction in sensory feedback through the inhibi tion of acetylc holi ne re lease from gamma motor neurons .
Moreover this ne urotoxin seems also to inhibi t release of neurotransmitters involved in the gene rati on of pa in , such as glutamate , substance P, and calci ton in gene-related peptide, which may form the
basis for its beneficiai effects in migraine and other pa inful conditi ons. Pharmacology, lmmunology,
and Curre111 Developments is the topic of chapter 1 meanwh ile chapter 2 is foc used on Facial
Anatomy a11d the Use of Botuli11u111 Toxin.
Thus physicians may treat a li the problems characteri zed by hyper functional muscle and the understand ing of the muscular anatomy of the face, reported on thi s chapter is necessary for the j udicious
use of botulinum toxin.
Functiona l anatomy is, in fact, emphasized because the onl y way to utili ze properly any type of BTX
is to ha ve an in de pth unde rsta nding of how to modify the normai movements of the mimetic muscles
of the face. When injecti ons of BOTOX* Cosmetic are appropriately performed , desirable and reproducibl e results wi thout adverse seque lae are created .
He nce in chapters 3, 4 and 5 its de rmatologica) uses are presented in a systematic fashion , first by
ide ntify ing the anatomica) basis of different aesthetic changes acquired by men and women as they
age and wrin kle. Next norma i functional anatomy is discussed to e lucidate the reasons for these
aesthetic changes so that a suitab le pian of correction with BOTOX41 Cosmetic can be started.
Differe nt injection techniques are discussed and e mphasis is placed on what to do and what not to
do when injecting BOTOX 41 • Thus the use of this neurotox in is amply reported together with its ro le
in the treatment of lines and wrinkles in the uppe r, mid and lower face, neck and upper chest. By
ex plici tly presenting the different techn iques, the text provides both the neophyte and experie nced
phys ic ian the rationale for why and how a patient should be treated with a particular amount of
BOTOX41 in one area or a nother fora distinct outcome. Ali the techniques re ported are di scussed and
well documented by the use of color-photos and fi gures . On the other hand it is reminded to the reade r the fac t that every single indi viduai patient is d iffere nt and should neve r be treated in an identica) way.
In the majority of cosmetic indications for botulinum toxin discussed in the previous chapters, objectionable rhytides and asym metrie s are c reated by the activ ity of superficial skeletal muscles upon the
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overlying skin.
Partial paralysis of carefully selected muscles may result in the severa! of these undesirable features,
creating more relaxed, youthful appearance. However the cosmetic significance of muscles is not,
limited to their functional activity.
In man large biceps brachial, pectorals, quadriceps and gastrocnemius muscles project an image of
strength and vitality and are seen as desirable. Firm but gently curving quadriceps and g luteal
muscles are more frequently seen as the fornaie ideai. Muscle Contouring is the topic of chapter 6,
where jaw li ne recontouring by masseteric atrophy and cuff reduction with BOTOX®injections into
the gastrocnemius are reviewed and discussed.
In many cultures, in fact, the ideai fornaie face is perceived as delicate and smoothly contoured .
Asian women in particular prefor an almond - shaped or ovai appearance. A square jaw li ne, on the
other hand, widens the lower face and is considered masculine .
The use of BTX-A in dermatology for the treatment of pain and to improve the appearance and presentation of fornaie breasts is focused on chapter 7: Other Dermatologica/ Uses of Botulinum Toxin.
About the pain the maximum analgesie effect of BTX-A treatment, for example, for post herpetic
neurologia (PHV) occurs at arou nd 3-4 weeks. For this reason patients are asked to return for reassessment and possibl y additional treatment every 3-4 weeks unti! they are pain free.
For the use of BOTOX®in breast lift issues, which remain to be resolved , include optimization of
patient selection , BOTOX®dosing and the placement of BOTOX®doses, and the issue of placebo
effect versus biomedica! effect, and elucidation of the mechanism of action if indeed there is th is biomedica! effect.
As known, there are seven serotypes of botulinum neurotoxins (A,B,C,D ,E,F, and G) produced by
d ifferent strains of C . Botilunum with serotype C being cytotoxic and not neurotoxic. Ali the botulinurn neurotoxins are synthesized as a single-chain proteins of approximately 150 Kda that must be
nicked or cleaved by proteases into di-chain molecules of approximately 100-Kda and 50-Kda subunits in order to be acti ve.
Botulinum toxin type B (BTX-B) was cleared in year 2000 fo r treating the abnormal head position
and relateci pain of cervical dystonia and is currently being investigateci in a variety of other disorders, as well as in the setting of cosmetic dermatology.
The BTX-A complex has a total molecular weight of approximately 900 KDa, whereas BTX-B is
approximately 700 Kda. Botulinum Toxin B is the topic of chapter 9.
The bulk of existing chemical data due to over 20 years of chernical BTX-A use in the US market
piace versus 2 years with BTX-B, confirms the effectiveness of BTX-A in the treatrnent of facial
wrinkles. Preliminary data with BTX-B show that it is too effective in this regard. In these preliminary studies, BTX-B as compared with BTX-A, appears to have a faster onset of effect and potentially a more even, and smoother paralysis.
The last part of the book, chapter 10, is dedicateci to the problem of foca! hyperhidrosis.
Sweating is an important mechanism in the regulation of body temperature. Hyperhidros is, defined
as the production of excess sweat, can be divided into primary and secondary forms .
Primary hyperhidrosis locateci in the ax illae, the palm of hands, the sole of foet, or the forehead, typically occurs in young individuals experiencing menta! stress, without other pathogenic factors.
Secondary hyperhidrosis is caused by an underlying neurologica! or endocrinologie disease or rnalignancy.
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About 1-2% of the population suffering from hyperhidrosis is not aware that it is a disease and has
leamed to live with their symptoms.
The most widely used products for hyperhidrosis of axillae and foot are the antiperspirant cosmetics
based on aluminium salts.
Tap-water iontophoresis is also used especially for palmar hyperhidrosis of hands. About the use of
BOTOX®for hyperhidrosis the potential side effects of this therapy, contraindications , and the alternative treatments has to be explained to the patient.
It is also recommended that the patient understands the mechanism of action of BOTOX®, in particular the need for re-injection after 6-9 months. Ali the different therapeutic modalities available
have to be also explained to the patient.
The books ends with this chapter and the appendices, were preparation, handling, storage side
effects, contraindication and mode of injection of BOTOX®are reported and described.
As focused on the book, a detailed analysis of the patient's facial lines and slcin condition need to be
performed to allow for the optimum treatment and treatment sequence.
The hyperfunctional muscle lines are best treated with Botulinum Toxin injections and BOTOX®
gives a safe, effecti ve, localized treatment for slcin lines and wrinkling, also if a complete patient's
facial line therapy requires a combination of different techniques. In particular, the use of botulinum
toxin type A injection has expended beyond the upper face; efficacy has been demonstrated in the
mid face, lower face , and neck. In addition , botulinum toxin has proven to be a valuable therapy for
foca! hyperhydrosis.
This high quality and well-illustrated book written by a friend of mine, Anthony V. Benedetto, gives
an interesting overview of the different possible treatments and procedures to use BOTOX®and other
Botulinum Toxins. Reporting also ali its contraindications and possible side effects, together with an
up-to-date list of the last references on this subject, this publication represents a real guide fo r ali
Dermatologists and Plastic Surgeons who wish to know better how to use the last innovative methodologies fora better face and generai rejuvenation of the who le body.
Efficacy and safety are today considered the most important outcome of patient satisfaction and this
book represents, at this purpose, a precious guideline .

P. Morganti
Editor-in-Chief
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Announcement

THE 100% NATURAL CONFERENCE
Society of Cosmetic Scientists
Sunday 131h-ts•h May 2007
The solutions to marketing,formulating and selling natural products
All you need to know about natural products and green trends

Staverton Park Conference Centre, Daventry, Northants, UK
Ho n Organiser: Anthony C. Dweck FLS FRSH FRSC
T he naturals market is complex and growing. The terminology used in this industry is confusing
and often misquoted. Comparati ve shopping is fu n, but it only shows you last year's ideas. This
confe rence is a chance to learn ali about natural products and how to tailor them to meet the needs
of both marke ting and technical departme nts . Organi sed by Anthony C. Dweck who has 35 years
ex perience in the natural's market and who fu ll y unde rstands the needs for successfu l na tu ral
brands . lt will be a techn ical confe re nce without any j argon and in a form that easily unde rstood
and d igested.

Marketing view of naturals
Leading companies give their philosophies

Functional lngredients
Ali the parts that go to make up the base

Natural Actives
The ingredie nts that give the claims and benefits

Natural Fragrances
Fragrance that gives aroma and psychological, phys ical benefit

Supply of Naturals
Searching fo r the new and exoti c sources with marketing excitement

Extraction techniques
A graphic explanation of ali the te rms used in p lant extracti on

Plants in the spotlight
A look at the plants that are under in vestigation for the future

Marketing Banners
Organically grown, fair traded a nd wild crafted
This is a chance to come a nd learn how to make the 100% natural product, to learn the truth about
the nonsense that is fostered and falsely propagated on the interne t and other media sources. The
opportun ity to pick up samples and supplier literature of ali the latest raw materials that will be in
next year's leadi ng ranges. It will be a fusion of marketing and technical ideas in simple, easily
understood and readily digestible form. A free C D ROM with ali the information will be given as a
part of the conference package.
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PROGRAMME
Sunday afternoon and evening
Tired of travelling ali the way to the conference only to be stuck in the bar or hotel room waiting
for Monday - then this is a new idea. Ali late afternoon and most of the evening we will be holding
a cabaret style series of presentations. Sit together in a dinner style ambience, chili out from your
journey and listen while some of the country's top experts teli you how to formulate a natural product, debunk some of the misinformation on parabens and other vita! issues and concepts.
You order a drink and a bar meal or even a club sandwich with cup of tea and join colleagues in a
casual and relaxed atmosphere to set the scene for the forthcoming conference. No formality, just a
great warm up and stimulation for the action packed days ahead.
An event that wi ll be of huge importance to the new or inexperienced chemist who wants to get a
feel for the natural formulation and an equally valuable event for the marketer who wants to understand the mysteries and difficulties experienced by their techn ical teams.
This is a "Science for Dummies" session and will be tailored to normai people! It will be a chance
to meet some of your colleagues and do some networking - in fact we will try and encourage it.

Monday and Tuesday
This conference is designed to do the work for you. Ali talks wi ll be supplied on the CD ROM and
a hard copy will be available fo r those who like to make notes on the slides they see. We will not
allow trade names to be used during the talk, but at the end of the paper, the supplier or speaker
will give out a 'goodie' bag that contains samples and literature on the Jatest materials they are
offering.
Ali supplier papers will be short (15 minutes) and deliver the ideas and concepts rather than the
proof (which will be in the handout).
Our proposal is to deliver qual ity and quantity in a one stop shop and to showcase as many materials as we can in as short a space of time as possible.
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