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accelera la guarigione delle ferite,
riducendo la formazione di cicatrici ipertrofiche.

•I~••

aft.er

earm skin blopsy soon after surgicol closure.
Skin wounds after 20 doys of treotment w ith Mavimed Gel• (left) and with a common
I di biopsia cutaneo su avambraccio immediatamente d opo suturo dei lembi cutanei. cicotrizing cream (righi).
Ferite dopo 20 gg. d i trattamento con Ma vimed gel• (sinistro) e con una comune
crema cicatrizzante (destra).
•applled twlce a day for the whole treatment time.
•applical o due volte al giorno per tutta lo durata del trattamento.

Composition: chitin nanofibrils* and clorexidine digluconate-.
Composizione: nanofibrille di chitina * e clorexidina digluconato.
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Summary
One of the fas test growi ng areas in the cosmetics industry is that of natural cosmetics. This is a d irect
result of people becoming aware of the difference between the use of harmjitl and harmless ingredie nts and the impact that these ingredients can have on us and on our environment.
But it is not enough to use natural ingredie nts; these ingredients must also be used in the right
amounts in order to be effective.
Although the word "natural" has been much more popular than " hol istic" when referring to cosmetics, recently the term " hol istic cosmetics" has come to be used, too. In 2003, the Socie ty of Cosmetic
Chemists began presenting its bienni al Holistic Cosmetics Symposium and Suppliers Show in the
Twin Cities in Minnesota , USA .
We will be hearing the term, " holistic cosmetics" more frequently. The same is true of holistic medicine, holi stic lifestyle and holistic treatments. As a society, we are now more aware that our future
lies in a holistic approach to !ife, and to the environ ment.

Riassunto
Una delle aree di maggiore crescita dell ' industria cosmetica è quella dei prodotti naturali.
Tale crescita è direttamente collegata alla crescente consapevolezza che i consumatori riservano agli
ingredienti ritenuti più sicuri per g li esseri umani e per l'ambiente che ci circonda. Non è però sufficiente utilizzare ingredienti naturali, ma è importante soprattutto che essi vengano utilizzati nella giusta quantità affi nché siano veramente efficaci.
Anche se il termine " naturale" per caratterizzare alcuni cosmetici è certamente più conosciuto del termine "olistico", quest' ultimo comincia ad essere usato sempre più stesso.
Infatti, nel 2003 l'associazione dei Chimici Cosmetologi Americani ha organizzato nel Minnesota un
meeting su questo specifico tema.
Pertanto, a breve, comincerà ad essere utilizzato anche il termine cosmetica olistica, allo stesso modo
e con la stessa frequenza con cui si parla sempre più spesso di medicina o listica o di stile di vita e
trattamenti olistici.
E ' per questa crescente tendenza che la nostra società, nel futuro , avrà certamente un approccio più
olistico sia nei confronti della vita che dell ' ambiente .
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INTRODUCTION
Cosmetics are as old as vanity. They were very
prized in ancient Egypt. Fragrant body o ils with
essential oils were very popular in Biblica!
times. The Bible contains 1.035 references to
essenti al oils, aromatic plants, and their use.
One of the fastest growi ng areas in the cos metics
industry is that of natural cosmetics. This interest in natural persona! care products is a direct
result of people becom ing aware of the difference between the use of harmful and harmless
ingredients , and the impact that these ingredients
can have on us and on our e nvironment.
We have heard many t imes that the choice of
food you eat is very important, and that the junk
food can accelerate aging process . But how
many times have we heard that cosmetics could
accele rate aging process as well ? Our skin
absorbs the ingredients of the preparations that
are applied to it through our pores. Ifthe harmftt!
chemical additives in food can hasten the agi ng
process, how would these chemicals pe1form in
cosmetics? They would perform exactly the
same way; they would accelerate the agi ng process. And they do. Therefore, it is vita! to view
cosmetics in a ho listic way, to be aware of the
influence - both positi ve and negative - that differe nt chemicals have on our whole body.
What does the term "holistic cosmetics" mean?
Holistic cosmetics must be be neficia! for the
e nti re person; not only body, but mind and spirit
as well . They shouldn ' t contain any harm.fitl
ingredie nts, but ingredients that are beneficiai
fo r the whole person , such as essentia1 oils.
We wi ll be hearing the term , "holistic cosmetics"
more frequently. The same is true of holistic
medicine or holistic lifesty le. As a society we are
now more aware that our future lies in a holistic
approach to !ife, and to the environment.

COSMETICS ARE AS OLD AS
VANITY
Cosmetics were pri zed in ancient Egypt, si nce
Egyptians were very concerned about their
appearance. Archeologists discovered a stone
tablet, which listed the form ula fora remedy that
could change "an old man into a young man"(l).
For those interested in this discovery I can reveal that the main ingredie nt of this phenomenal
preparation was fenugreek oil. As we can see,
the main problem in cosmetics is stili not solved
- after thousands of years we are persistently
looki ng for miracle, rejuvenating remedies.
In Biblica) times, fragrant body oils with essenti al oils were very popular. The Bible contains
1,035 refere nces to essential o ils, aromati c
pla nts, and their use (2) .
Even though the Middle Age wasn 't the best
time for cosmetics, Saint Hildegard of Bingen
left some formu las for cosmetic preparation; for
example, she recomme nded barley wate r for
rough, dry skin (3).

Fig. I Saint Hildegard of Bi11ge11 was a pionier in Europe
in using gemstones in skincare.
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NATURAL COSMETICS
O ne of the fas test growing areas in the cosmetics
industry is that of natural cosmetics. In addition
to "natural cosmetics," this category includes the
terms "organic cosmetics" and " holistic cosmetics." This interest in natural pe rsona! care prod uc ts is a direct res ult of people becoming aware
of the d ifference between the use of harmful and
harmless ingredients, and the impact that these
ingred ients can have on us and on our e nvironment.
Today, many people are concerned with li ving a
healthy, holi sti c lifes ty le. They are aware of global warming, and are try ing hard to do someth ing to prevent it. Small steps like recycl ing,
saving energy, using natural persona! care products, and supporti ng "green" companies are just
the begin ning . It is estimated that approximately
e ig hty percent of Americans consider ecology
whe n making their purchasing decisions . The
problem is that people are confused about whic h
compa nies are really "green ," and which products are really " holisti c", or " natu ra l" . Thi s is
not surprising, since the Food and Drug
Administration still does not give a strict defi nition fo r the term " natural cosme tic" and "the
term organic means whatever manufacturer says
it performs" (4) . Because of this, many cosmetics companies ad vert ise the ir products as natural, even though their cosmetics are just "dusted"
with a few natural ingred ients.
Why are customers looking for natural products?
Are they really beneficiai? We've heard many
times that the choice of food you eat is very
important, and that junk food can accelerate the
aging process . But how many times do we hear
that cosmetics can accelerate the aging process
as well? I'd say not too many, if at ali.
The sk in is the body's largest organ. Skin
absorbs the ingredie nts of the preparations that
are applied to it thrnugh its pores. This is why
prescription med icatio n is effective when used in

the fo rm of patches worn d irectly on the ski n.
This is why we must be very careful when we
choose our cosme tics. If harmful chemical add itives in junk food can accelerate aging, it's logica! to expect the same results from cosmetics
harmful c hem ical add itives .
co ntaining
Researchers at the Kyoto Prefectural U niversity
of Medicine in Japan fo und that cosmetics with
methylparaben can cause ski n to age when it is
exposed to the sun. Accord ing to e nvironmental
write r Simon Pit man , Professor Toshi kazu
Yosh ikawa told The Asahi Shimbun, Japan's leading newspaper, " I thi nk wome n should avoid
strong and direct sunshine when wearing cosmetics containing methy lparabe n"(S) also if the real
exposure-response relationship of a chemical
has to be seri ously verified by the modem epidemiology also (6).
We know that some chemicals actually accumulate over time in the body a nd other studies
should be necessary to demonstrate their real
safety. T herefore, it is vita! to view cosmetics in
a holistic way, to be aware of the influence - both
positive and negati ve - that different chemicals
have on our whole body.

Fig . 2 Close comact 1vith nature is an importanr eleme/1/ of
ho/i.stie lifesryle.
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Prof. Dr. Jon J. Kabara many years ago. Glyceryl
monolaurate was fo und in Mother 's Milk, Saw
Palmetto, and other natural products (8). It helps
support the immune system, and it is recommended as a supplement.
Pearls are admired in China and Japan. People
from this region use cosmetics with pearl powder, and take pearl powder intemall y as a nutritional supplement. They believe that pearl s can
help them stay young longer. From my own
experience I can add that good quality pearl
powder is absorbed by skin surprisingly fas t.
Fig. 3 Taking care of 11at11ra/ reso11rces is a vita/ part of
/10/istic approach to /ife.

WHY HOLISTIC COSMETICS ?

GEMSTONES IN COSMETICS

Although the word " natural" has been much
more popular than " holistic," when refen-ing to
cosmetics, the term " holistic cosmetics" has
recently come to be used, too. In 2003, the
Society of Cosmetic Chemists began prese nting
its biennial Holistic Cosmetics Symposium and
Supplie rs Show in the Twin Cities in Minnesota,
USA.
What does the term "holistic cosmetics" mean?
What is the difference between "natural cosmetics" and " holistic cosmetics"? Holism refers to
the idea that an entity is greater than the sum of
its parts. So how can be this definition applied to
cosmetics? Truly holistic cosmetics must be
beneficiai for the entire person - not only body,
but mi nd and spirit as well. They cannot contain
any hamiful ingredients . To the contrary, holi stic
cosmetics should contai n ingredients that are
valuable for the who le person, ingredients that
could be also used as supplements . Let's concentrate on a few examples:
Green Tea isso healthy that it is called "China's
fountain of youth". Because it is a great antioxi dant, green tea is also used in cosmetics (7).
Glyceryl monolaurate is a main compone nt of a
self-preserving system that was discovered by

Gemstones have been used in cosmetics since
ancient times. Egypti ans were using powdered
malachite as eye paint (9). Saint Hildegard from
B ingen reco mmended a methyst for acne.
Gemstones are stili very popular in some
regions.
In Europe - especiall y in Baltic countries - ho listic med icine practitioners recommend amber
eli xir. Amber is also used in cosmetics. It is said
to smooth and nourish the skin, add elasticity,
and protect it from the sun 's rays .
In recent years, scientists have begun to show an
interest in using gems in cosmetics . In 2002, the
Joumal of Cosmetic Science published the paper
"In vestigation of jewelry powders radiating farinfrared rays a nd the biologica! effects on human
skin ." In this article , scientists from the Skin
Research Institute, Pacific Corp. in Korea wrote
about their experiments with tourrnaline and
jade powders . They obtained very promising
results, and they said that these powders "show
great potential for utilization as cosmetics ' raw
materials" (10).
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"Skin is olive, and lifeless
chemica/s cannot give /ife back
to fhe skin"
Pratima Raichur (11)
According to the definition of holism, in addition to being beneficiai for the whole body, holistic cosmetics should be beneficiai to the mind
and spirit. If a woman feels attractive, people
will consider her to be attractive. Without a
doubt, it is easier to feel good wearing cosmetics
that contain uplifting essential oils.
Here we come to aromatherapy. Many women
know that essential oils can influence our mood.
Those who use these wonderful oils experience
the refreshing properties of peppermint, the relaxing quality of lavender, and many other qualities from other varieties of these oils. And we
know from history that Queen Cleopatra of
Egypt was told to use roses to help her to seduce
Mark Anthony.
Essential o ils are very useful in ski n care and
hair care. Many of them have rejuvenating properties, and they can stimulate new celi growth
and prevent wrinkles (e.g., lavender, neroli , and
fra nkincense)(l2). "Cellular regeneration is the
key to a youthful ski n, and essential o ils provide
a way of doing this which is far more pleasant
than the most recent methods which involve
using fetal cells" expressed Valerie Ann
Worwood. It would be good to remember th is
statement today, when some companies market
new anti-aging creams that are advertised as
"stem celi technology"( 13) .
Essential oils are the most powerful free radicals
scavengers. Scientists at Tufts University in
Massach usetts, USA, have developed the ORAC
(Oxygen Radical Absorption Capacity) test to
compare the capabil ity of different substances to
fight free radicals. The higher the number, the
greater antioxidant properties the substance has
(2). Below are presented ORAC test results from

"Healing Oils of the Bible" by Dr. David
Steward:

TABLEI
Antioxidant (ORAC) Scores for Selected
Fruits and Vegetables
Carrots
Oran.ges
Beets
Raspberries
Strawberries
Blueberries
Wolfberries

210
750
840
1,220
1,540
2,400
25 ,300

TABLE II
Antioxidant (ORAC) Scoresfor
Selected Essential Oils
Sandalwood
Junioer
Rosemary
Rose of Sharon (Cistus)
Cinnamon Bark
Thyme
Clove

1,655
2,517
3,309
38,624
103,448
159,590
10,786,875

Fig. 4 Scientists have prove</ that tourmaline can be a
va/uable ingredient in cosmetics.

As we see, essential oils have the highest free
radicals scavengers' capability. This property
alone should make them desirable cosmetics
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components. Essential oils a/so have the highest
electromagnetic frequencies of ali known substances. The highest is Rose Oil at 320. The
results far some other oils: La vender - 118 MHz;
105 MHz. and
German Chamomile
Peppermint - 78 MHz.
By comparison: fresh fruits and vegetables: 5-10
MHz, fresh herbs 20-27 MHz, processed food
measured zero.
"Measurements on the human body found that a
healthy person has a frequency around 62-68
MHz. When a person's frequency dips to 58
MHz, cold symptoms can manifest. Flu symptoms start at 57 MHz. Cancer can begin when
the body falls below 42 MHz. The process of
dying begins at 25 MHz and goes to zero at
death". By applying essential oils we can increase our body's frequency.

And coming back to the definition of hol istic
cosmetics, one thing is certain. Even though
there may be differences on the exact definition
of "holistic", we will be heari ng the terrn, "holistic cosmetics" more frequently. The same is
true of holistic medicine, holistic lifestyle and
holistic treatrnents. As a society we are now
more aware that our future lies in a holistic
approach to !ife, and to the en vironment.

CONCLUSION
In order to make extraordinary cosmetics, most
companies today seem to prefer the newest
discoveries from the !ab. Perhaps they should
once again start looking to Mother Nature for
natural, time-proven ingredients - like essential
oi ls or gemstones.
We do have natural, valuable ingredients that
can be used in cosmetics, and we don't have to
use harmfal chemicals. As dr. Kurt Schnaubelt
pointed in his book "Advanced Aromatherapy.
The Science of Essential Oil Therapy": "Most of
the synthetic substances used in cosmetics today
do not take part in metabolic processes of celi
reproduction, and cause undesired or toxic
effects if used over a significant period. In contrast, plant-derived products are active and have
remarkable therapeutic effects if used with "the
proper cosmetic base materiai" (emphasis mine)
(14). Yes, this is exactly what we can do. We
can't change the cosmetics industry at once, but
we should stop using harmful, toxic cosmetics
ingredients.
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Fig. 5 Holistic approach to /ife is 1101 limited 0 11/y to 111edi1a1io11.

E. Farjon

References
1) Manniche L. (1999) An Ancie nt Egyptia n Herbal. University of Texas Press , Austin, Texas.
2) Stewart D . (2005) Healing Oils of the Bible . 5m edn. CARE Publicati ons, Marble Hill , MO .
Introduction, ( 17-18), (32-33).
3) Schiller R. (2003) Ziola z apte ki sw. Hildegardy. Instytut Wydawniczy Pax, Warszawa .
4) C&T USA (2007) Natural and Organics in Cosmetics fro m R &D to the Marketplace, Allured
Pu blishing Co .
5) Pitman S. (2005) Aging claims put para be ns back unde r the spotl ig ht, website
cosmeticsdrsigne-europe .com.
6) Nohynek G. (2004) Parabe ns and breast cancer: is there a health risk?, In: Proceed ings "The New
Frontier of Dermo-cosmelology: efficacy, stabili ty an safety"', J. Appl Cosmetol, 22: 239.
7) Mitscher LA, Dolby V. (1998) The Green Tea Book : C hina's Fountain of Youth . Avery
Publishing Group , New York , NY.
8) Kabara JJ. and Orth DS. (1997) Preservative free and Self-Preserving Cosmetics a nd Drugs, N
ew York, Marcel Dekker, Inc.
9) Manniche L. (1999) Sacred Luxuries. Fragrance, Aromatherapy, and Cosmetics in Ancie nt
Egypt. Corne ll Un iversity Press, Ithaca, New York.
10) Yoo BH, Park CM, OH T J, Han SH, Kang HH. and Chang IS. (2002) fnvestigation o f jewelry powders radiating fa r-i nfrared rays and the biological effects on human skin . J . Cosm . Sci.,
53: 175- 184 .

11) Raichur P, Cohn M. (1999) Absolute Beauty: Radi ant Skin and Inner Harmony Through the
Anc ient Secrets of Ayurveda. HarperCollins Publishers, New York , p. I 02
12) Lawless J. (1995) The Illustrateci Encyclopedia of Essential Oils. The Complete Guide to the
Use of O ils in Aromatherapy and He rbal ism. Imago, Singapure .
13) Gerstel J. (2008) Are c reams science or sales pitch? Toronto Star, 6 .28.08.
14) Schnaubelt K. (1998) Advanced Aromatherapy. The Scie nce of Essentia l O il Therapy. Healing
Arts Press, Rocheste r, Vermont.

Author Address:
Ewa Fa rjon
Gems & Herbs lnc.
941 Coventry Ln.
Crystal Lake,
IL 60014, USA
email: efarjon@holisticcosmetics.com

103

J. Appl. Cosmetol. 26, 105-111 (July/September 2008)

CLINICAL APPLICATION OF INTENSE PULSED
LIGHT IN ASIAN PATIENTS
Yuan-Hong Li, Hong-Duo Chen
Department of Dermatology. No.1 Hospital of China Medicai University. Shenyang - China

Received: Aprii, 2008. Presented at the "PCHI Conference ", Shanghai, China, March 79, 2008.

Key words: Intense pulsed light; Selective photothermolysis; Hyperpigmentation: Photoaging;
Me/asma: Acne and Rosacea; Asian skin;

Summary
C hinese skin is rel ati vely darker than Caucasian skin , more apt to develop post-inflammatory pigmented changes, and to develop scar following the procedures that induces inflammation. In arder to
avoid the over damage of intense pulsed light to Asian skin, lower energy and mild treatment parame ters are proposed.
A new IPL modal ity (Lumenis One, Santa Clara, USA), delivering more even distribution ofthe energy within each individuai pulse and between sub-pulses, can resu lt in safer and more effecti ve treatme nts.
Patients with freckles got over 50% improvemen ts after 2 sessions of IPL. With the succession of 4
treatments, 35%, 63%, 75% and 87% patients wi th café-a u-l ait spots obtained over 50% improvement. After 4 sessions of treatment, 69 of 89 melasma patients (77 .5%) obtained 5 1-100% improvements, accord ing to the over-all evaluation by dermatologists . IPL could also be tried in treating
macu les of port wine stain , which were resistant to pulsed dye laser. Half of them got over 50% of
clearance in our clinica! study. For rosacea patients, 8 1.18% had more than 60% improvement after
4 sessions. In 152 patients with photoaging, 91.44% gota score decrease of 3 to 2 after 4 sessions of
treatment.
In conclusion , IPL has widely been used in treating a variety of skin disorders in Chinese population ,
with excellent improvements and limited side-effects.

Riassunto
La cute degli asiatici, a differenza della cute caucasica, è caratterizzata da melanosomi più grandi e
maggiormente melani zzati. Per questi ed altri motiv i svilu ppa più faci lmente iperpigmentazioni postinfiammatorie. In questo studio vengono riportati alcuni risultati ottenuti trattando con luce pulsata a
bassa inte nsità (IPL) la cute di soggetti asiatici con lo scopo di attenuare i fenomeni iperpigmentari
e infiammatori provocati da alcune comuni disfunzioni patologiche come, ad esempio, il melasma,
l'acne, la rosacea ed il fotoi nvecchi amento. I risultati che si incontrano con la IPL sulla popolazione
cinese sono da considerarsi eccellenti.
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INTRODUCTION
Asian skin is totally different from Caucasian
skin in a variety of aspects. Asian skin is relatively darker than Caucasian skin. They are prone
to get sun tanning , instead of sun burning, which
are very co mmon in Caucasian skin with
Fitzpatrick phototype I to III. Most As ian skin
belongs to Fitzpatrick phototype III or more.
Asian skin is more apt to deve lop post-inflammatory hyperpi gme ntion and hypopigmentation
following any procedure that induces inflammation.
As ians are far more likely than Caucasians to
develop keloid. Thus more cautions should be
given to Asian skin to avoid any damage to the
integrity of the epidermi s.
Furthermore, photoaging in Asians tends to
occur at a later age and has more pigmenta ry
problems but less wrink ling than in Caucasians
[ I]. This difference is partially due to the higher
epidermal melanin content.
As has already bee n well doc umented , there are
larger and more melanized melanosomes in
Asian skin than in Caucasian skin. In order to
avoid the over-damage to the e pidermal melanin,
lower energy and mild treatment parameters are
proposed fo r Asian skin.

PIGMENTED DISORDERS
Ephelides
Ephelides, or freckles, are small , usually less
than 0.5 cm in diameter, discrete brown macules
that appear on sun-e xposed skin. Histologically
they demonstrate as melanocyte proliferation
without nest fo rmation along the basement
membrane. Intense pulsed light (IPL) sources
that emit a broad band of visible light and infrared light (400- l ,200nm) from a noncoherent filtered flashlamp , affects pigmentation via photo-
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thermal effects . IPL has bee n stud ied for the treatment of lentigines and ephelides with cutoff
filters ranging from 550- 590nm, a flue nce of
25-35J/cm2 , and a pulse width of 4 .0ms . These
studies have been performed on Asian skin with
surprisingly no PIH. This lower ri sk of PIH and
the limited postoperative downtime have made
IPL a popular choice. The patie nt should understand , however, that mu ltiple treatme nts may be
necessary. In our practice, for those who do not
wish to have any downtime, or for those who
wish to improve not onl y their p igmentation, but
also pore size and skin texture, we offer IPL treatment combined with other laser modalities in
the same treatment session to obtain a better outcome. The recommended parameter (Lumenis
One, Lume nis) is single pulse (pulse width: 3-4
ms) at 12- 14 J/cm2 for fair skin, and doub le pulse
(pulse width: 3ms , pulse delay: 20-30ms) at 1517 J/cm2 for dark skin. After 2 sessions, ali the
69 freckle patients obtained over 50% clearance
[2].

Café-au-lait macules (CALMs)
The use of Q-switched lasers (ruby 694nm , frequency-doubl ed Nd-YAG 532nm) [3] and pulsed dye laser (5 !0nm) [4] in the treatme nt of
CALMs has yielded variable results with a high
risk of recurrence if pigment is left behind .
Populations de monstrated a similar variable
degree of repigmentation follo wi ng a long-time
follow-up period of up to 50%.
Yoshida et al performed the treatment of p igmented lesions with eurofibromatosis I by intense pulsed-radio freque ncy (IPL-RF) in combination with topica! application of vitamin D3
ointment. Eight patients were treated in this
study and the improvement was moderate to
good in six cases (75%) [5].
We treated 58 Chinese patients of CALMs with
Lumenis One IPL (560nm filter, single pulse, 34ms pulse width, 14 J/cm2 for fai r skin; 560nm
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filter, double pulse, 3ms pulse width, 30ms pulse
delay, 15- 17 J/cm2 for dark skin). With the succession of 4 treatments, 35%, 63 %, 75% and
87% patient obtained over 50% improvement
[2].

demonstrated a significant decrease in the
degree of pig me ntation a nd erythema beneath
the melasma lesions. Patients with the epidermal-type melasma responded better to treatme nt
than the mixed-type. Adverse effects were minimal [6].

Postburn hyperpigmentaiton

A

B

Fig. 2 A pa1ie111 wilh CALMs. A: prior 1he 1rea1111em; B:
after 3 sessions of trea1111e111 (56011111 filter, double
pulse, 3ms pulse width, 35ms pulse delay, /4Jlcm').

Me/asma
Melasma is commonly seen in Asian population.
Traditional therapies are less effective and may
cause ad verse effects. We tried TPL (Lumenis
One, Lumenis) in 89 women with melasma.
Subjects received a tota! of fo ur IPL treatme nts
at a 3-week interval (560/590/6 15/640nm fil ter,
pulse width of 3-4ms, pulse delay of 25-40ms,
fluence of 13 to 17 J/cm 2). Changes in facial
hyperpigmentation and telangiectasis were evaluated using a Mexameter, the melasma area and
severity index (MASI), and a g lobal evaluation
by the patients and blind in vestigators. Sixtynine of 89 patients (77.5%) obtained 51 -100%
improvements, according to the over-all evaluation by dermatologists. Self-assessment by the
patients indicates that 63 o ut of 89 patie nts
(70.8) considered over 50% or more improvements. Mean MASI scores decreased su bstantiall y fro m 15.2 to 4.5. Mexame ter resul ts

Ho et al has tried IPL in the treatment of
postburn hyperpigmentation to assess its efficacy and side effects. Multilightni (ESC Medicai
Systems Ltd., Yokneam, Israel) of the IPL fam ily was used to treat these patients at intervals of
3-4 weeks for three to seven treatments. Patients
were treated with a n e nergy flue nce of 28- 46
J/c m2, pulse width of J .7-4 ms, double pul se
mode, and a delay of 15-40 ms . Among the nineteen Chinese patie nts, over 78% showed more
than 50% clinica! clearance and nearly 32% of
the pat ients were able to achieve more than 75%
clearing. A lthough two patients had no clinica!
response, one patient had 100% clearing. Three
patients developed blisters and one patient had
erythema that al i resolved wi thin I week without
leavi ng permane nt marks. They have been fo llowed- up from l l- 32 months and there was no
recurre nce of the hype rpigmentation [7] .

Pori wine sfain
As ian patients with more melanin in the epidermis are at a higher ri sk of adverse effects afte r
laser treatme nt of vascula r diseases. Although
the pulsed dye laser is the gold standard in treating port wine stain , at times patients find the
results di sappointing a nd the various s ide
effects, such as pronounced purpura and pigmented cha nges, to be disturbing.
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A

A
Right side of tace

B

e

B

e

Fig. 3 A patient with me/asma. A: pretreatment; B: after 4 sessions; C: at 3 111011thfo/Jow-11p visit (59011mfilte1; triple pulse,
3ms pulse width, 30ms pulse delay, 15-17 Jlcm' ). Upper trace: left side offace. Lower trace: right side of/ace .

Bjerring et al used IPL system for the treatment
of port-wine stains (PWS) resistant to multiple
pulsed dye laser (PDL) treatments. Fifteen PWS
patients , who were previously found to be resistant to multiple PDL treatments, were t.reated
four times with a second generation IPL system.
Patients with dye laser resistant PWS could be
divided into two groups: responders to IPL treatments (46.7%) and non-responders (53.3%). Ali
responders obtained more than 50% reduction,
and 85.7% of the responders obtained between
75% and 100% reduction of their lesions. The
IPL treatment modality was found to be safe and
efficient fo r the treatment of PWS, except for
those locateci in the V2 area [8] .
We tried also IPL (Lumenis One) in treating port
wine stain and got very good results. See Fig. 4
for details.
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Fig. 4 A pa1ie111 wit/1 port w ine stain . A: prior the
1rea1111e11t; B: after 4 sessions of 1rea1111en1 (56011111
filte1; triple pulse, 3ms pulse width, 50ms pulse
delay, 20-24Jlcm', 2 passes).

Yuan-Hong Li, Chen Hong-Duo

ACNE ANO ROSACEA
A rising number of laser- or light-based therapies
are addressing the need for effecti ve acne treatme nts with minimal downtime. In order to evaluate the efficacy of IPL in the treatment of acne,
Chang et al performed IPL equipped with a 530to 750-nm filter on 30 female Korean patients
(mean age, 25.7 years) w ith mild-to-moderate
acne. Ali patients experienced the reduction of
inflammatory lesion counts in both sides of face.
There was no significant difference between
IPL-treated and untreated sides of the face for
mean papule plus pustule counts, 3 weeks after
three sessions . As to red macules, 63% obtained
good or excelle nt results on the laser-treated side
compared to 33% on the untreated s ide .
Improve me nt of irregular pigmentati on and skin
tone was detected on the laser-treated side than
the untreated side [9] .
We have used IPL in treati ng acne patients and
rosacea patients at a 3-week in terval. It could
sig nificantly reduce the inflammatory papules,
pustules , acne scars, and red macu les.

Fig. 5 A parienr with i11jla111111atory acne. A : prior ro
trea1111e111; B: after 3 sessions of treatment (59011111
filte1; triple pulse, 3ms 1mlse widrh, 30ms p11/se
delay , 17- 19 Jlcm') .

A

B

Fig. 5 A rosacea patie111 recei ved 3 sessions of treat111e111
011 the nose (the perioral regi0t1 was spared). A:
prior rhe treatment; B: after 3 sessions of treatment
(59011111 jilte1; triple 1mlse, 1mlse width 3ms, 1mlse
delay 35ms, 17-201/cm'. 2 passes) .

PHOTOAGING
Cumulative exposure to sun is the main reason
for skin agi ng . Photoaging skin is characteri zed
by fine and coarse wrin kles , dyspigmentations,
telang iectasia, sallow color, dry and rough texture , laxity, increased pore size , and a leathery
appearance in hab ituall y sun-exposed skin .
Bitter e t al has reported that the noncoherent IPL
device could efficientl y so lve ali the above problems at the same time [I O] .
One hundred and fifty- two C hinese women with
photoaging skin were treated with IPL (Lurne nis
one) in our open-labeled study. Subjects received a total of four IPL treatrnents at a 3- to 4 week interval. One hundred and thirty-nine of
152 patients (91.44%) experie nced a score
decrease of 3 or 2 grade , according to the derrnatologist. One hundred and thirty-six of 152
patients (89.47%) rated their overall irnprovernent as excelle nt or good. The rnean MI and El
va lues deceased with each session. MI on fo rehead and El on cheilio n decreased rnost significantly. Adverse effects were lirnited as rnild pain
and transient e rytherna. IPL treatrnent is a safe
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and effective method for photoaging skin in
Asian patients . Adverse effects were minimal
and acceptable [ 11].

A

B

Fig . 7 A palient of photoaging . A: prior lo 1rea1111e111; B:
after 1rea1111e111 (64011111ji/1er, triple pulse, 3ms p11/se
1vid1h, 30ms pulse delay, 17-19J/c111' ).

CONCLUSION
In conclusio n, IPL has widely been used in
treating a varie ty of skin disorde rs in C hinese
population , with excelle nt improvements a nd
limited s ide-effects.
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Summary
The cosmetic industry has evolved over the last 50 to 60 years from an era of secret formulas, elusive promjses and false hope to an entirely new industry based on science. No longer are the cosmetic
giants isolateci scions, but there is an ever growing interactions and interdependence among cosmeceutical, pharmaceutical, biochemical, and medicai community. Thus new development has been successfully translated into more effective treatments as well as preventive treatme nts of dry or agi ng
skin , as example.
At thi s purpose, active compounds of new cosmetic products has to be carefully selected to obtain
the best efficacy and safeness. Thus innovative cosmetics have become more sophisticated in both
formu lations and presentation meanwhile new tests ha ve been developed to ensure not only quan lity
and safety but also the validation of products claims .
D ifferent in vitro and in vivo tests are reported to show the capacity of chitin nanofibrils to be used
both as penetration e nhancer and acti ve compound as anti-ageing agent.

Riassunto
Negli ulti mi 50 a nni l industria cosmetica si è trasformata da produttrice di form ule basate su false
promesse a produttrice di prodotti innovativi basati su studi scientifici. La cosmetologia è così diventata scienza multidisciplinare collegata con la biologia, la farmace utica e con la comun ità medica.
Sono state prodotte con successo nuove formulazioni utili per impedire, ad esempio, l' instaurarsi di
xeros i o per prevenire il fo toinvecchi amento cutaneo.
A questo scopo è indispensabile che siano attentamente selezionati sia i principi attivi che i veicoli
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utili zzati per ottenere i migliori risultati di efficacia e sicurezza d 'uso dei prodotti cosmetici form ulati. Sono nati così cosmetici innovativi più sofisticati sia nelle formulazio ni che nelle loro prestaz ioni , mentre contemporaneamente sono state svilu ppate metodologie di controllo necessarie per supportarne i relativi messaggi pubblicitari .
In questo lavoro vengono riportati studi in vitro ed in vivo necessarie ad evidenziare le capacità possedute dalle nanofibrille di chitina quali promotrici della penetrazione transcutanea e quale principio
attivo utile, ad esempio, per la formulazione di cosmet ici antietà.
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INTRODUCTION
The centrai tenets of current and upcoming
molecular biology, nanoscience and innovati ve
ingredients will continue to play an ever increasing role in the cosmetic and slcin care industry
(J-3). On one hand the increasing demand for
anti-aging persona! care products and the need to
understand these product's mechanism of action
continuously provides a scientific challenge to
the industry fo1mulator and expert evaluator
(4,5).
On the other hand informed consumers want to
know wh ich topica! treatments are a viable alternative to invasive surgical procedures, and
which active ingredients and carrier systems are
able to preserve and even regenerate a youthful,
healthy look. Numerous studies show, in fact,
that prese nt day persona! care products provide
the greatest efficacy only after months of regular
and repeated application (6).Thus the technolog icall y advanced delivery and controlled-release
of highly functional ingredients, offered by the
new chitin-nanofibril, makes them the most
reliable way to achieve those desired results. (79).

Aims
We aimed to examine both in vitro and in vivo
the activi ty of some well known antioxidant
compounds transported through the skin layers
by a nano-emulsion carrier based on c hitinnanofibri ls, previously used in our group's research (10-12).
In order to understand the mechanism of action
of these compounds against free radicals and
pollutants at the skin leve!, we compared a mixture of melatonin, lutein and ectoin pre-linked
with c hitin-nanofibrils (CN) and embedded in a
CN-nano-emulsion, in accord with other studies
already published by our group (13,14)

MATERIALS ANO METHODS
Experimental Section

METHODS
In Vitro Activity.
Regenerative acfivity
As it is known, the derm is represents the fondamenta! and supporting portion of the skin . lts
papillary portion contains a high amount of collagen and elastic fibers required to give firmness
and e lasticity to the skin. Fibrob lasts, contained
in high amounts in the papillary dermis, continuously produce these fibers (15). Cutaneous
aging causes a thinning of the dermis and a qua1itati ve and quantitative reduction of the fibroblasts, which no longer produce collagen efficiently. Thus the effect of chitin na nofibri ls on
the growth of a fibroblast culture was tested both
alone and in association with some antiox idant
and immunostimulant compounds.
The skin regeneration process is, in fact, very
efficient in you ng people and in healthy skin, but
drastically reduced with aging. It is also influenced by stress, loss of sleep, and air conditioning,
capable of reducing the normai cellular turnover,
and increasing both age spots and wrinkles (16).
Ali these phenome na, contributing to the generai
aging of skin, may be examined with different
methods , e.g. by assessing the e nergy required
for various me tabolic processes, stored as ATP;
or, by measuring fibroblast activity and collagen
and melanin synthesis, thereby verifying the
hyperpigmentation activity that contribute to the
formation of age-spots.

Fibroblasf activity
Fibroblasts of NB lRGB strain were used (2
x 105 celi/ml) and suspended in the a-MEM culture med ium placed in 8 Pe tri d ishes (contai ning
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J/cm 2 UVB (SOL500 lamp - Munich, Germany)
and compared with ATP levels on keratinocytes
irradiated and add itioned with the products
under study. As known , irradiation causes a drastic reduction of the ATP present and it is dosedependent (18).

I 0% foetal bovine serum (FBS), I 00 un its/ml
penicillin and 100 µ g/m l streptomycin) ( 17).
To 6 cultures were added, respective ly a IO
mg/m l concentration of:
I. melatonin;
2. chitin-nanofibrils (CN)
3. melatonin-lutein;
4. melatonin-ectoin;
5. me latonin-l utein-ectoin;
6. melatonin- lutei n-ectoin-chitin-nanofibrils
while two were left as contro!.
T he results obtained are reported in Fig. I , illustrating the medium perce nt of celi pro liferation
with respect to the contro! value.
Ali biochemical processes require energy that is
accumul ated in the form of ATP (adenosyn-triphosphate). ATP was measured on a cul ture of
keratinocytes irradiated with 4J/cm 2 UVA + 04

Measuring ATP acfivify
Of the 8 d ish cultu res, 6 received IO µg/ml of the
different substances to be tested 24 hours before
UV irradiation, whereas two served as contro!.
The ATP leve! was de tected by using ATP LiteM (Chemioluminescent kit , Packard).
Results are reported in Fig. 2, illustrating the
residuai medium percent amount of ATP per
dish .

Flbroblast proliferation obtained by the use of Chitln Nanofibrils
in a mixture with antioxidant and immunomodulant compounds
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Sfimulafion of collagen synthesis

Depigmenfafion acfivify

A continuous and regul ar collagen synthesis is of
fundamen tal importance for the ECM (extracellular matrix) structure, and therefore for skin elasticity, firmness a nd wrin kle reduction. A
decrease in the rate of collagen Type-I production , a nd expression of the genes coding fo r collagen Type-II and III, can be observed during
ag ing . The rate of collagen Type-I secretion was
measured by the use of specific antibodies (Elisa
method) on 8 celi c ultures, 6 of wh ich enriched
with I O µg/ml of the various substances directly
introduced in the culture medium. Two served as
contro I ( 19), Measurements were don e after 6
days of inc ubation.
Results are reported in Fig.3 , illustrating the
medi um percent increase of co llage n with
respect to the contro) value.

The dep igmentation acti vity present in the
various mixtures of products was verified on
B 16 melanoma cells (5x I O celi/ml) suspended in
MEM culture medium (10% FBS , 1000 I.U.
(International Units) / ml penicillin and 100
µg/mg streptomycin) containing 2 mM teophylline . The suspension was subdivided into 8/500 µI portions, To each portion, placed in suitable
bars, 50 ~Lg/ml of the various mi xtures of active
agents were added. Two were the untreated controls.
Post-incubation: 300 µI PBS were added , then
ali samples were ultrasonicated, An increase or
decrease in the presence of melanin was measured by 415-nm spectrophotometer (20), The
vario us composts examined showed significant
decreases in melani n formation.

Protective activity on ATP production of irradiated keratinocyte cultures
obtained by the use of Chitin Nanofibrils
in a mixture wlth antloxldant and immunomodulant compounds
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lncrease in collagen production of fibroblast cultures obtained by the use of
Chitin nanofibrils in mlxture with antioxidant and immunomodulant compounds
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Ali p values are hlghly slgnlflcant as contro! (p<0.005) and slgnlficant as to groups (p<0.05)

Fig.3

The average results obtained are reported in
Fig .4, illustrating percent values with respect to
the contro) value.

In Vivo Activity.
Skin absorption -potential
Before staiting the other in vivo studies, the
absorption potential of CN was controlled, as
probable skin penetration e nhancer of our active
compounds, in comparison with the vehicle
alone. The dansyl chloride labelling technique
was used, in keeping with our previous experiences (21-24). A 5% dansyl chloride concentration
finely triturated was added into four formu lations:
I . vehicle alone
2. vehicle + CN
3. melatonin-lutein-ectoin + vehicle(product B)
4. melatonin-lutein-ectoin-CN + vehicle (pro-
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duct A).
The formulations were applied indifferently on
the right (product I and 2) and/or the left (product 3 and 4) volar forearm of IO women voluntee rs, and kept unde r semi-occlusive dressi ngs
for 24 hours.
The day after, the area was cleansed usi ng a
lotion (Idroskin latte) and soft tissue paper. The
dried stratum corneum (SC) surface was removed using 15 strips of an ad hesi ve tape
(Sellotape®) in succession.
Using the correct me thods it is possi ble to obtain
successive layers of the stratum corneum, each
one of single thickness. On ali the SC-layers, the
leve! of fluorescence was measured by UV illumination , using an arbitrary scale of 0-8 . The
leve! of redox-balance (not reported) was also
detected on the different layers treated by mixture 3 and 4 , in accord wi th our previous studies
(23,24) .
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The obtained mean final results are reported in
Fig.5 .
External aggress ive agents provoke an immune
response, always accompanied by inflammatory
reactions. When these reactions are eccessive,
the cascade that produces the pro-infl ammatory
mediators can become abnormal.
Interle ukin 8 (IL-8) is the one most responsible
fo r the permanence of the inflammatory state
(25).

µg/ml) , were subdi vided into 8 Petri dishes, and
fu rther supplemented with IO mg/ml Tumor
Necrose Factor a (TNF-a) . The TNF-a addition
caused a marked increase in IL-8 production,
whereas the substances under study were supposed to reduce said increase. IL-8 amounts were
determined photometrically, by specific antibod ies (26,27) .
The res ults obtai ned are reported in Fig.6, illustrating the relative medium amou nts of free IL8 with respect to the contro) values.

Anti-lnflammatory Effect
IL-8 examined

Experimental Project

I O vo lunteers suffering from cutaneous dryness
of atopic origin , ranging in age from I 5 to 20 ,
with ele vated interle ukin 8 (IL-8) ex pression
were selected. Then lymphocytes were iso lated.
The 8 collected blood samples of lymphocytes, 6
pre-s upplemented and 2 non-supplemented
(contro!) with the components under study (1

To a group of 40 women vo lunteers ranging in
age fo m 25 to 35 , suffering from photoaged dry
skin , were distri buted under double-blind conditions two differe nt typologies of c ream to be
appl ied by light massage indifferently o n the left
or right arm , in the morning and in the evening,
as well as on the two he mi-sides of the face .

Depigmenting actlvlty on (816) melanocyte cells obtained by the use of Chitin
nanofibrlls in mixture with antioxidant and immunomodulant compounds
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%Level offluorescence detected in human stratum corneum bythe use of
Chitin Nanofibrils as skin penetration enhancer
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F ig.5

T he two creams, contained in differently-coloured tubes, were sufficient for 60 days of treatment.
Ini tially and throughout the enti re experiment
the groups were subdi vided as follows:
IO women treated with product (emulsion carrier
with melatonin - lutein-ectoin-CN) and canier
only, (prod uct I)
10 women treated with product (emulsion carrier
with melatonin - lutein-ectoin) and carrier only,
(product 2)
10 women treated with emulsion with CN and
carrier only (product 3)
10 women treated with the carrier only (group 4)
(contro! group)
15 days before, at the starting and 60 days after
the contro! period, skin su1face lipids, hydration,
and TEWL, were verified by the 3C System
(28); the lipid peroxides by the MDA method
(29) Ali the valves were the average of 3
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assessments.

MEASUREMENT EQUIPMENT
Skin surface lipids
The skin surface lipid levels were measured wi th
the 3C System (Dermotech S.r.l., Rome, Italy) .
Determination is based on photometric measurement of light transmission through a skin surface imprint obtained by applying a frosted pastic
foil to the designateci ski n area. It allows adherence of skin lipids in a l cm2 area calculated
digitally in µg/cm2 (28).

Skin hydration
The hydration of the horny layer was assessed by
measuring electrical capacitance of the skin surface by means of the 3C System.
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When the probe was applied to the ski n (recordi ng time 0.5 sec.), the capacitance was displ ayed digitall y in arbitrary 3C units . T he results
reported are expressed as mean values of the
measurements performed on fo ur differe nt right
or left sites (cheek, forehead , chin and nose).

14 mm, height 10 mm and a di stance from skin
area 0 ,95 cm2 • Two sensor units, containing thin
capacitative film transducers, were placed in the
probe at 3 and 7 mm di stance from the skin surface. TEWL is calculated digitally in g/m 2 h.

Lipid peroxides
Transepidermal water loss (TEWL)
Lipid peroxides were checked determining the
presence of these derivat ives by the malonyl
dialdehyide (MDA) method (29) .
The global results obtained are reported in Fig.710 , illustrating the percent decrease of ski n lipid
peroxides and TEWL (Fig. 7 and 8) and the percent increase of skin hydration, and superficia l
ski n lipids (Fig 9 and 10). Al i the va lues were
calcul ated with respect to the starting va lues.

Ali evaluations were performed after a 30-minute accli matization period in a room at 22±2°C
with 50% humidity.
Water evaporating from the skin surface was
measured quantitatively with the 3C System"
methodology.
The 3C System" probe consists of a cylindrical
open chamber measuring system, with diameter

IL-8 checking on lymphocytes from volunteers'blood pre-treated with Chitin
nanofibrils in mixture with antioxidant and immunomodulant compounds
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a) untreated
b) placebo treated
c) pre-treated by product A (emulsion carrier of
me latonin-lutein-ectoin-CN) prior to UVexposure (preventive treatment)
d) pre-treated by product B (emulsion carrier of
melatonin-lutein-ectoin) prior to UV-exposure (preventive treatment)
e) post-treated by product A soon after UV
exposure (curative treatment)
f) post-treated by product B soon after UV
exposure (curative treatment)
g) post-treated 2 hours after UV-exposure by the
product A (delayed curative treatment)
h) post-treated 2 hours after UV-exposure by the
product B (delayed curative treatment)
An increase in microcirculation is correlated to
an increase in su b-clinica! erythema, whereas a
decrease in microcirculation is indicative of a
decrease in clinica! erythema. The obtained
results are reported on the Fig. 11.

Anti-irritation effect
A sub-clinica! skin erythema, obtained from a
lMED of UVB irradiation (by a Multiport 60 I
150W Solar Light Simulator, - Solar Light Co,
INS Philadelphia, PA, USA), was measured by a
laser Doppler. It is considered the most sensitive
method for measuring sub-clinica! changes in
the skin's microcirculation (30, 3 1). Depending
on the site being analyzed, subjects were required to be seated , orto redine, during the equilibrium period.
During testing, the probe applied to the skin surface using double sided adhes ive tape, was
maintai ned in position for at least 30 second and
measu rements were repeated at least two times,
averagi ng the data.
In keeping with the test procedure the ski n of the
volar fo rearm was divided in 8 areas of l cm 2
each.

Anti-irritation effect of a topical treatment based on the use of Melatonin,
Lutein and Ectoin carried by an emulsion enrlched with Chitin Nanofibrils
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STATISTICAL ANALYSIS
The Student's Test was used in evaluation of al i
the data before and after the treatment period.
Ali the analyses were done using the SAS statistica! package, versi on 5 .18 (SAS Institute Inc.,
Cary, N.C.) .
Probabil ities less than 0.05 were considered
significant.

RESULTS ANO COMMENT
As clearly evident from Fig.5 the chitin nanofibrils (CN), used in ali the form ulations as skin
penetration enhancer, seem to increase the antioxidant efficacy of the active compounds selected
to reduce oxidative stress. Recently it was
de monstrated that CN is capable of penetrating
throughout the skin layers in conjunction with
other active compou nds, faci litating their penetration power (I 3) .
Proba bly this polyglucoside compound dri ves
and activates some specific bioc he mical processes such as desquamation , modulation of extracellular lipid lamellae and sebum secretion, facilitating the possible interactions between the
emu lsio n, the selected active compounds and the
skin.
It may also lead to a reversible deformation in
the bilayer structure that allows the creation of
various types of openings in the skin bilayers .
These openings can trigge r a thermodynamic
alteration w ithin the lipid domains leading to
inc reased lipid fluidity or creation of actual
microscopically visible pores.
This of course may explain the acti vity observed
in vivo. On the other hand the increased acti vity
in vitro , may be explained by a reversible inte rference by CN with the cell 's metabol ic activity.
As it is known the papillary portion of the dermis
contains a high amount of collagen fibers required to give firmness and elasticity to the skin .
Fibroblasts are assigned to the continuous pro-

duction of collagen while consurning ATP as
e nergy.
Then the effects some anti oxidant/immunomodu la nt compounds mi xed with CN would have
on the growth of fibroblast cultures and collagen
production were studied.
As evident , in fact , in Fig. I , the in vitro activity of fibroblasts is normall y increased by the use
of the antioxidant lute in/ melatonin and the
immunomodul ant ectoin . Also fibrobl ast growth
is increased when CN is added to this mi xture of
active compounds, with the consequent increase
in collagen production. (Fig.3).
The same results are obtained when the enzymatic ATP activity after UV-irradiation was examined (Fig.2). In fact, when fibroblasts are irrad iated by UV, oxidative reactions occur affecting
both oxygen-sensitive substances and ATP acti vity with the result of obtai ning a decrease of the
ATP content a nd a n inc rease of lipid peroxides.
The in vivo studies have confirmed these data.
The antiox idant/ immunomodulant compounds
used have demonstrated, therefore, an interesting hydrating (Fig .9) a nd whitening acti vi ty
(Fig.4) , normali zing also the surface skin lipids
(Fig . IO) of subjects suffering from a partic ular
photoaged dry skin .
What is interesting to underline is the capac ity
the e mulsion has, to simu ltaneously reduce the
TEWL (Fig.8) and the lipid peroxides (Fig.7),
thus demonstrating an interesting global antiaging acti vity.
Last but not least, the right combination of these
antiox idant/ immunomodulant compounds carried by CN have demonstrated interesti ng antiinflammatory effects both on people affected by
atopy and on normai subjects . The formu lation,
in fact, easily decreased the elevated interleukin8 (IL-8) of some volunteers affected by atopy
(Fig.6) , but also seemed to be able to decrease
sub-clinica! erythema due, for example, to UV
exposure (Fig.11 ). It was demonstrated therefore, that this formulation has the possibility to
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decrease the rnicrocirculation , while reinforcing
the skin 's vascular system , and highly decreasing sub-clinica! e rythema, when applied before
UV exposure. Moreover its activity is increased
about 20% by the addition of CN.
If the formulation is applied just after the UV
irradiation, the reduction in sub-clinica! e rythema is stili significant, but not as great as when
used in the pre-irradiation period.
This difference of activity supports the conclusion that CN and the active ingredients used in
the formulation, are ali powerful free radical scavengers and., therefore, more active at the time
of free radical production. For this reason also
the right combination of melatonin , lutein and
ectoin carried and empowered by the use of the
chitin nanofibrils can help to prevent the longte rm adverse effects of solar radiation and e nvironmental pollution on the skin , including
photo-aging, wrinkling and sagging .

FINAL CONCLUSION
The significance of these findings, together with
the numerous recent reports of the bio-acti vity of
chitin nanofibrils (CN) indicate this natural
polyglucoside as a very promising active carrier
for innovative cosmetics, die t supplements and
bio-materials.
The leve! of fluorescence de tected in the different ski n layers (Fig.5) has demonstrated that
CN may be used as a penetration enhancer of
different active compounds also . The leve! of
redox activity detected, in fact, on the skin treated with antioxidant compounds (product A and
B) is further proof of this activity (20,24).
The CN nanosize, composed of innumerable
nanoparticles, has interesting film-forming properties, efficient in delivering enhanced moisturization by reducing TEWL. Moreover, their
capacity to easily entrap active ingredients, gives
them the possibility to diffuse gradually into the
skin, from the site of application. The CN's good
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stability at different pH (from O to 12) a nd temperatures (from O to 240°), its ability to stimulate collagen synthesis, to protect the ATP production and its inherently good antireactive and
wound healing properties, when associated or
not with other natural active compounds, or used
as penetration enhancer, opens up a great number of possibilities to create future innovative
cosmeceuticals, nutraceuticals, medicai devices
and health fibers. Other studies showed CN able
to improve the SPF values of sun-protective
emulsions by its booster activity, water-resistance and hydrophobic character, increasing also
skin hydration as moisture absorber (3 2-36).
Moreover, it seems able to reinforce the extracellular matri x (ECM) helping in promoting and
improving skin firmness and elastici ty reducing
the appearance of wrink les. Finall y, CN has bacteria inhibiting properties, and promotes also
longer perfume endurance through a tighter
adherence between skin and perfume, as well as
improves dermatologica! compatibility of preservation agents, bacterial and anti perspi rant
agents, used , for example, in deoderant fo rmulas
(36, 37).
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More innovation is key to securing the future of the chemical industry, first of ali the skin care one
such as Cosmetic.
Innovation concerns new products, but can also be based on new appl ications, new services or new
processes.
While innovation is more than R&D , the link between research in chemistry and rel ateci sciences,
and innovations in the cosmetic industry is particularly strong. Meanwh ile the chemical industry has
a key role through its enabling function for the entire industry, the cosmetic industry has a key and
functional role in ali the sectors of well-being. This means that chemistry, and the cosmetic industry
in particolar, will always have a strategie and socia! importance.
Cosmetic industry, in cooperation with academia, should intensify efforts to forecast the consumer's
requirements of well-being, but needs also to develop a more effecti ve dialogue with Society and
Medicai Community based on natural understanding and trust.
Listening and understanding the consumers' needs is essential to an effecti ve two-way communication , and it's the key to developing the trust needed to support skin-friendly environment.
lnnovation needs the confidence of in vestors, customers, workers, and consumers in the sustainab ility and safety of products and processes .
Nevertheless, more economica! and intellectual investments are needed in R&D to reducing the time
to bring innovations to market, thus shortening the payback periods. Therefore, innovation is indispensable to overcome ali the challenges of our society and, biotechnology may avail the relateci
opportunities and ensure the further success to the cosmetic industry.
This book, organized in five parts and 37 chapters, gives an interesting overview not only on biotechnology involving cosmeti cs, but also opens a w indow on the last knowledge discovered the ski n
and the new active ingredients used on skin aging. Thus it may represent an irreplaceable provider
of biotechnological innovations to cosmetic industries and a key component of value claims that end
with the great majority of consumer products on wellness.
Today, in fact, consumers are becoming more sophisticated and demanding to use cosmetics that
actually do something on their skin. Therefore we are living the era of cosmeceuticals, dermaceuticals, dermocosmetics or Clinically Correct Cosmetics®.
This is because of the existing direct relationship between the pharmaceutical and the cosmetic industry in knowledge, technology and market trends, that has leaded to the coming age of biotech
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cosmetics. But the ability to assess potential safety concems and develop reliable means for evaluating claims for persona! care products, remains a criticai component of the product development
pathway. Therefore, the increasing demand fo r performance-driven persona! care products ancl the
need to understand a product's mechanism of action provide a scientific cha llenges to the industry
formulators, toxicologists and expert evaluators.
Interesting discussion on these important topics are clearly reported on the first four chapters of Part
I of this book.
By the advent of the complete transcribing of the human genoma we are becoming to understand the
very sma ll variations in DNA that make the difference between each individuai.
These variations are known as single nucleoti de polymorphisms or SNPs. Thus the scientists become to isolate SNP that contro! various skin conditi ons including ox idat ive stress on huma n skin .
While hu mans will conti nue to punish their skin and health through their lifes tyle c hoices, the fo undation of what makes each of us resistant to the de trimental effects of our lifestyle choices will gradually become clearer. Thus the cosmetic industry can begin to respond in kind with products scientifically-designed to help provide what we Jack.
The skin is the body's first line of defense against the world outside and th is inevitably leaves its
marks. The sun 's ultraviolet rays in particular, as well as dry air, smog, and cigarette smoking are a li
stress factors that can accele rate the extrinsic ag ing process of the skin .
The outermost layer of the ski n, also known as the stratum cor11eum, consists of dead cells embedded in lipid lamellae. lt prevents extemal foreign bodies fro m penetrating the skin .
Therefore it is clear that this protecti ve mantle 1vould challenge skin penetration of compounds and
repel outside insults. For these reasons, over the years scientists have attempted to fi nd compounds
or systems that wi ll al low overcoming this barrier and interaction with deeper sub-tissues or tolerating permeatio n to the ci rc ulation system.
We sti li do not have, in fact, a comple te unde rstand ing of the function of topica! products-especially the role of emergi ng theories like the metamorphosis of the vehicle after appl ication to the skin.
In the immediate future, especially in the pharmaceutical field , it seems that total ly occlusive vehicles will continue to be used to protect the skin , unti! chemical penetration e nhancer or partic ulatescavenging topica! vehicles have been perfected and their toxicity has been fully evaluated.
Thus, understanding the possible routes for penetration can provide tools for the design of an appropriate system that will deliver the molecule to the desired target of action.
On Chapter 5 ali the possible and d ifferent ways of penetration throughout the skin are reviewed
and di scussed.
The skin, in fact , is a very viable tissue wh ich includes many metabolic systems aimed to drive biochemical processes such as desquamation , secretion of extracellul ar lamellar sheets, programmed
celi death and sebum sweat secretion.
These systems, as the enzymes, may attack act ive or inactive compounds as they penetrate, and convert them into an inactive, active or toxic form. When studying the penetration properties of a compound it is important to understand its possible penetration pathways. Understanding the detai ls of
the interaction of penetration with the skin of a compound , or changing its molecular properti es,
choosi ng a deli very system or a carrier fo rmu la, one can find ways to prevent its drawbacks or alter
its preferred route of penetration .
Skin is the mirror for our menta! state. Well being and physical relaxation go, in fact, hand in hand,
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complementing each other. Thus, in its role as a system for the surveillance of environmental changes and perception of that environmental changes, the skin generates stimuli that are transmitted to
the nervous system via mediators. Even surprise , consternation or anger transiate into reactions that
affect the skin: raising the eyebrows and frowning lead eventually to expression lines, wh ile repeated muscle contractions cause deep wrinkles on the face . This phenomenon has attracted recent attention with the aim of treating deep wrinkles with muscle relaxing agents such as special ized peptides .
Therefore, owing to the fact that the body uses peptides for communication between cells, it was
theorized that perhaps engineered peptides might be able to up-regulate or down-regulate cutaneous
functions that had decayed with time due to the cumulative effects of aging . Moreover various classes of constitutive and inducible antimicrobial peptides are instrumental in protecting the organism
against infection and maintaining the skin homeostasis. Thus, it is very clear now that antimicrobial
peptides are in the center of epithelial defense mechanism and form an important part of the immune system.
However, the better knowledge of the skin immune system is a vital key to understand how cosmetics can promote healthier skin at the cellular leve!.
Keratinocytes are able, in fact, to synthesize cytokines, interfering with immunologica! processes .
Moreover they locally synthesize catecholamines (CH) also. These hormones as well as the cytokines, contribute to the interconnection of the three systems that contro! homeostasis: the nervous
system, the immune system and the endocrine system.
Such a findings suggest that skin reacts to different types of environmental stress by secreting hormones that regu late vascul ar reactivity locally and the blood flow through the microvascular circulation.
The similarity between keratinocytes and lymphocytes should indicate that epithelial cells play an
active role in the immune defense of mucous membranes and skin surfaces, either through their physical role or by secreting soluble factors aimed at adapting the responsiveness of cells located in the
locai microenvironment to the needs triggered by internal or ex ternai factors.
Aging and environment insults, such as UV and bleu light, perturb this equilibrium , altering the
immune system and/or increasing the activity of some enzymes, such as the metalloproteinases
(MMP). Such unusual activities may result in a collapse of the meshwork in the extracellular matrix
(ECM), contributing to the visible effects of UV damages: wrinkling, loss of elasticity and d ilation
of surface micro-capillary vessels.
MMP inhibitors can be part of several cosmetic formulations destined for specific skin types . The
reinforcement of the ECM could help in promoting skin tone, improving skin firmness and elasticity
reducing appearance of wrink les and ameliorating the integrity of skin structural and functional components, such as micro-capillaries.
However, the slow, inevitable skin-aging process is characterized by a progressive degeneration of
the ski n tissue as well as by a variety of attendant visible changes in the skin surface. The skin acquires a new appearance as wrinkles form and become increasingly conspicuous, the epidermal layer
thins , and the skin decreases in firmness and elasticity. Such visible effects can be seen in humans
well before age of 30 and result from major changes in skin cells and the structures supporting the
tissue.
Therefore, the request of cosmetic products, the so called cosmeceuticals, combining the aesthetic
appeal and benefits of traditional cosmetics with a therapeutic component. Consumers are getting, in
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fac t, more and more sophisticated , just as technology and the produc ts.
"Therefore it is hard to teli which carne first, as with the chicken a nd the egg".
But one thing is clear: consumer research technique, natural products and innovation. Consumer
be lieve that natural is good for their health but are searching for pe rsona) care that really work. Thus
the e ra of natural a nd botanically derived cosmeceuticals is generating novel materials that really do
reduce wrinkles, help the skin resisting the trauma of e nvironmental attack and improve its appearance and health .
Power is therefore shifting to the customer, and so the marketer 's focus must follow.
The key to maintaining a youthful look might be in the power of new active natural (?) .
But while consumers formula te their own ideas about healthy skin, new active and advanced de livery systems are perpe tuating the notion that you can buy the solution in a bottle. M arke ters have,
in fact, the ability to research , develop, communicate, a nd sell on a persona ), one-to-one basis, taking
the ax io m it 's not j ust what you know, but who you know, to a whole new leve! of meaning. Thus,
"products developers have a n unprecede nted opportunity to meet persona) needs and prefere nces
even more with multifuncti onal products by enabling consume rs to he lp design the functi onal a nd
feature bundles that suit them best" .
And topica! alternati ves fo r skin ha ve become the mantra of the majority of women and me n seeking
to beautify without invas ive procedure, but by the use of cosmetic products having a global body
approach.
For a li these reasons topica) skin care has become hi ghly technical and the processes by which actives are deli vered to the skin run the gamut. From time-re lease of chitin nanofibrils, to heat activation , to na nosphere bursts to fi lm technology, each advance is a pote ntial panacea to a c ustomer
seeking to combine the best of hard scie nce and aesthetics for healthier, more beautiful skin.
However consumers are inc reasing choosing products based on their content of certain high-tech and
natural ingredie nts, a nd avo idance of certain synthetic ingredients.
T hus natural products are perceived as supe rior to many con ventional offering and costume rs give
e mphasis on what is consumed internally translating to concern abo ut what is be ing applied ex te rnally. Although cun-e ntly, the natu ral and organic category holds 2% of the g lobal market for health
and beauty products, it is enjoying growth rates of 14-20% compared with the tota! market's 1-5%.
For these reasons enough space of this book is dedicated to the description of the natural ingredie nts
of plant or sea origin; it is, howe ver, to underline that consumers are becoming very aware of what
is blatant gree n, natural or bio cosmetic. The inte rna tional situation is, in fac t, complex; because now
each label has its own definition of organic or natural and its own phi losophy and vision of the
market.
US and EU directives don ' t include any specific regulation concerning organic, natural or biocosmetic! Therefore the ultimate goal will be a worldwide regulation defi ning first of ali the percentage of organic or natu ral ingredients in a g iven product, together with the relative process ing and
analytical contro! methods , to guarantee both manufacturers and consumers .
Many others are the topics re ported on this interesting book provided from well-known expe rts from
industry and academia.
The formulations, the high tech and natural ingredi ents described and discussed , the last testing
methods focused , give to the reader a con-ect and a modem vision of the applied biotechnology in
the cosmetic field , necessary to understand in the better way the progress we assisted in the last 20
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years and will continue to assist in the next future.
Cosmetology is now an indispensable part of the global science and this book has to be considered
as a key stone and a generai desk reference for ali the specialized book shops for both medicai and
chemical communi ties that intend to know better where biotechnology applied in cosmetic science
is going .
It also provides physicians, intellectual properties lawyers, and in vestors with an important survey
of emerging ideas and technologies useful to improve health, ameliorating our way of living.

P. Morganti
Editor-in-Ch ief
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cifying the characteristics that the offspring shall have. Thus the phenomenon of heredity is centrai
to the definition of Jife .
However, most living organisms are single cells, others, as mammalians, are multicellular cities in
which groups of cells perform specialized fu nctions and are linked by intricate systems of communication. Thus, they reproduce themselves by transmitting genetic info rmation to their progeny. The
celi is the mini mal self-reproducing unit, and the vehicle for transmission of the genetic information
is stored in the same chemjcal form, as double-stranded DNA (deoxyribonucleic acid) . It replicates
its information by separating the paired DNA strands and using each as a template for polymerization to make a new DNA strand wjth a contemporary sequence of nucleotides . The same strategy is
used to transcribe portions of the info rmation from DNA into molecules of the closely related polymer, RNA (ribo nucleic acid) .
These in tum guide the synthesis of protein mo lecules by the more complex machinery of translation, the ribosome. However, proteins are the principal catalysts for almost al! the chem ical reactions
in the celi. The specific function of each protein depends on its arillnoacid sequence of a corresponding segment of the DNA , the genes that codes for that protein . In this way the genoma of the celi
determines its chemistry, prov iding for the synthesis of DNA, RNA, and protein.
This the chemistry of Jife . It is special for at least three reasons. F irst, it is based overwhelmingly on
carbon compo unds, and therefore, on organic chemistry. Second, cells are 70% water and their !ife
depend on chemical reactions that take piace in aqueous solutions . T hjrd , ali cherillstry is enormously complex .
Most of the carbon atoms in cells are incorporated, in fact, into enormous polymeric molecules.
In conclusio n, Jife hinges on the property of water. However, livi ng organi sms and cells are autonomo us, self-propagating chemical systems. They are made from a d istincti ve and restricted set of
small carbo n-based molecules. Each of these molecules is composed of a small set of atoms linked
to each other in a precise configuratio n through covalent bonds. They are usually found free in solution and have many diffe rent fates. Some are used as monomer subunits to construct the giant polymeric macromolecules (proteins, nucleic acids and polysaccharides) of the celi. Others act as energy
sources and are broken down and transformed into other small molecules in a maze of intracellular
metabolic pathways.
The main categories of these molecules are sugars, fatty acids, aminoacids and nucleotides . Sugars
are a primary source of chemical energy for cells.
Fatty acids have most critica! function in the formation of cell membranes . Amino acids constitute
the bulk po lymers know as proteins.
Finally nucleotides play a centrai part in energy transfer and are the subunits for RNA and DNA .
To Jive a ceJJ requires matter, as well as free energy. Thus, animals depend on plants for suppl ies of
organi c carbon and nitrogen compounds. Plants, in turn, althoug h they can fi x carbon dioxide from
the atmosphere, Jack the ability to fi x atmospheric nitrogen, and they depend in part on nitrogenfixing bacteria to supply their need for nitrogen compounds.
Therefore mammals obtain their energy by eating organic molecules and oxidating them in a series
of enzyme-catalyzed reactions that are coupled to the formation of ATP (adenosine triphosphate), the
common currency of energy in the celi.
ATP is, in fac t, a currency store of energy used to drive a variety of chemical reactions in cells. When
required , ATP gives up its energy packet through its energetically favorable hydrolysis to ADP (ade-
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nosi ne diphosphate) and inorganic phosphate. The energetically favorable reaction of ATP hydrolysis is coupled to many otherwise unfavorable reactions through which other molec ules are synthesized. However other activated carriers or coenzymes, as, for example, NADPH (reduced nicotinamide adenine di nucleotide phosphate), pick up and carry a che mical group in an easily transferred , high
energy linkage. Thus, enzymes provide the intricate molecular surfaces in a celi that promote its
many c hemical reactions. But enzymes are catalytic proteins that speed up reactio n rates by binding
the high-energy transition states fo ra specific reaction path , also performing acid and base catalysis
for other specific reactions.
What is the protein function?
Protei ns e mbedded in the plasma me mbrane form c hannels and pumps th at contro) the passage of
small molecules into and out of the celi. Other special ized proteins act as messengers, signal , integrators , antibodies, hormones, elastic, fibers, etc.
From a c hemical point of view, proteins are by far the most structu rally complex a nd functionally
sophisticated molecules known. And a protein molecule's physical interacti on with other molecules
dete rmines its biologica( propetties. Thus, antibodies attack to viruses or bacteria to mark them for
destruction , the enzyme hesoxi nase binds glucose to ATP for energy, and so on.
Al i these topics are reported in a detai led form on the first 3 chapters of the Part I of the book,
where Cells and genomes, Cell Chemistry and Biosynthesis, and Proteins are described and discussed to give the right g lobal idea on the fasci nating generai characteristics and functions of the celi
and living organisms.
However, as we have seen, the properties and fu nctions of a cell are determined largely by the proteins that it is able to make. "They serve, in fact, as building blocks for celi structures and form the
enzy mes that catalyze the celi 's chemical reactions. But they regul ate gene expression also, and they
enable cells to communicate with each other a nd to move."
Thus, I ife depends on the ability of cells to store, re trieve and transiate the genetic instructions required to make and maintain a li ving organism. This hereditary information is passed on from a celi to
its daughter cells at celi division , and from one generation of an organism to the next through the
organism's re productive cells. These instructions are stored within every livi ng celi as its genes.
As a result, we now know the order of the 3 billions DNA subunits that provide the information fo r
producing a human adu lt from a fertilized egg, as well as DNA sequences of thousands of other organisms.
Part II of the book, by chapters 4-7, deals with the Basi.e Genetic Mechanisms, the ways in which
the celi maintai ns, repli cates, expresses, and improves the genetic info rmation carried in its DNA.
A gene is a nucleotide sequence in a DNA molecule that acts as a functional unit for the production
of a protein, a structural RNA , or a catalytic or regulatory RNA molecule . The genetic information
stored in a organism's DNA contains the instructions for ali the proteins the organism will ever
synthesize and is sa id to compri se its genome. The human genome contains 3.2x 109 DNA nucleotide pairs, divided between 22 different autosomes and 2 sex chromosomes. A chromosome is formed
from a single, long DNA molecule that contains a linear array of many genes.
Genetic info rmation is carried in the linear sequence of nucleotides in DNA. Each molecule of DNA
is a double helix formed from two complementary strands of nucleotides held together by hydrogen
bonds between - G-C (gua nine-cytosine) and A-T (adenine-thyrnine) base pairs. Thus duplication of
the genetic information occurs by the use of one DNA strand as template for the formation of a com-
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plementary strand.
Maintaining the genetic stability that an organism needs fo r its survival requires, therefore, not only
an extremely accurate mechanism for replicating DNA, but also mechanism for repairing the many
accidental lesions that occur continually in DNA.
And the importance of DNA repair is evident from the large investment that cells make in DNA
repair enzymes. Por example, p53 protein , plays an important role in the response to UV, accumulating in human skin, to repair the UV damages. However the ability of p53 to promote g rowth arrest/repai r and thus survival on the one hand , but also apoptos is and thus celi death on the other hand,
raises the question of what determines the choice between these two opposite events. However, the
recombination (repairing) event is guided by a specialized set of proteins.
But how celi read the genome?
Much of the DNA-encoded information present in genomes specifies the sequence of aminoacids for
every protein the organism makes. The aminoacids sequence in turn dictates how each protein fold
to give a molecole with a distinctive shape and chemistry. When a celi make a particolar protein , it
must decode accurately the corresponding region of the genome.
Additional information encoded in DNA of the genome specifies exactly when in the life of an organism and in which celi types each gene is to be expressed into protein. Since proteins are the main
constituents of cells, the decoding of the genome determ ines not only the size, shape, biochemical
properties, and behavior of cells, but also the distinctive features of each species on earth.
However, decoding genome is nota simple matter. Although the DNA sequence of the human genome is known , it will probably take at least a decade to identify every gene and determine the precise aminoacid sequence of the protein it produces. It is to remember that the cells as our body do this
thousands of time a second!
Thus, a long-range goal is to obtain a complete understanding of what take piace inside a celi as it
responds to its environment and interacts with its neighbours.
Part III, chapters 8 -9 , is dedicated to present the principal and latest methods used to study the
molecul ar components of cells, particularly proteins, DNA and RNA.
Therefore DNA cloning, cutting chromosomal sequence together with genetics and genetic engineering provide powerful tools of the study of gene function in both cells and organisms. Many of these
and other complementary microscopy methods are, thus, reported and discussed. Techniques are now
avai lable, in fact, for detecting, measuring and following almost any des ired moleco le in a living
celi. Virtually, for example, protein of interest can be genetically engineered as fl uorescent-fusion
protein , and then imaged in living cells by fluorescence microscopy. Radioactive isotopes of various
elements can be also used to follow the fate of specific molecules both chemically and microscopically.
Moreover using computational method, either multiple images or views from different directions can
be combined to produce detailed reconstructions of macromolecules and molecular complexes through the techniques of electron tomography and single-particle reconstruction, often applied to cryopreserved specimens.
Celi membranes are crociai to the life of the celi. Part IV is entirely dedicated to this topic (chapters 10 to 18).
Despite their differing functions, ali biologica! membranes have a common generai structure, made
of a very thin film of lipid and protein molecules, held together mainly by non-covalent interactions.
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The lipid molecules are arranged as a continuous double layer about 5nm thick. This lipid bilayer
provides the basic fluid structure of the membrane and serves as a relatively impermeable barrier of
the passage of most water-soluble molecules. Protei n molecules, that span the lipid bilayer mediate
nearly ali of the other functions of the membrane transporting specific molecules across it. Thus the
main constituents of biologica! membranes are: lipids and proteins.
The lipid bilayer is fluid, and their molecules are amphiphi lic. Cells contain 500-1000 different lipid
species with three differe nt major classes: phospholipids, cholesterol and glycolipids.
Whereas the lipid bilayer determines the basic structure of biologica! membranes, proteins are
responsible for most membrane functions, serving as specific rece ptors, e nzy mes, transport proteins,
and so on. However, cells have way of immobilizing specific membrane proteins, as well as ways of
confining both membrane protein and lipid molecules to particular domains in a continuous lipid
layer.
Because of its hydrophobic inte rior, the lipid bilayer of celi membranes prevents the passage of most
pelar molecules. This barrier function allows the celi to mai ntain concentrations of solutes in its
cytosol that differ from those in the extracellular fluid and in each other of the intracellular membrane-e nclosed compartme nts.
But every celi must eat, communicate with the world arou nd it, and quickl y respond to changes in
its e nvi ro nme nt. To help accomp lish these tasks, cells continuall y adjust the composition of the ir plasma membrane in rapid response to need. They use and elaborate internal me mbrane system to add
and re move cell-surface proteins e mbedded in the membrane, such as receptors, ion channels , and
transporters.
Through the process of exocyrosis, the biosynthetic-secretary pathway deli vers newly synthesized
proteins, carbohydrates, and lipids to either the plasma membrane or the extracell ular space. Cells
also use endocytosis to capture important nu trie nts, such as vitam ins, lipids, cholesterol, and iron;
these are taken up together with the macromolecules to which they bind and are then released in
endosomes or lysosomes and transported into the cytosol, where they are used in various biosynthetic processes.
At this purpose, there are two classes of membrane transport proteins: transporters and channels.
Each type of ;_,-:!nsporter has one or more specific b inding sites for its solute. It transfers the solute
across the li pid bilayer by undergoing reversible conformational changes that alternati vely ex pose
the solute-binding site first on one side of the membrane and than on the other. Unlike transporters ,
c hannel proteins form hydrophilic pores across the lipid bi layer and allow inorganic ions of appropri ate size a nd charge to cross the membrane down thei r electrochemlcal gradients at rates of about
1000 times greater than those achieved by any known transporter.
The c ha nnels are gated and usually open transie ntly in response to a specific perturbation in the
membrane, such as a change in membrane pote ntial or the binding of a ne urotransmitter.
Thus, ion channels work together in complex ways to contro! the behavior of electrically exitable
cells .
Unlike a bacterium , which generally consists of a single intracellular compa1tment surrounded by a
plasma membrane , an eucariotic celi is elaborately subdivided into functionally di stinct, membraneenclosed compartments. Each compartment, or organelle, contains its own characteristic set of enzymes and other specialized molecules. The main types of organelles are the endoplasmatic retic ulum ,
Go lg i apparatus, nucleus, mitochondria, lysosomes, endosomes, and peroxisomes. Thus proteins
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confer upon each compartment its characteristic structural and functional properties, catalyzi ng the
reactions that occur in each organelle and selectively transporting small molecules into and out of its
interior. Because the lipid bilayer of organelle membranes is impermeable to most hydrophilic molecules, the membrane of each organelle must contain membrane transport proteins to import and
export specific metabo lities. Each organelle membrane must also have a mechanism far importing,
and incorporating into the organelle the specific proteins that make the organelle unique.
However, each celi has elaborated an its own cell cycle of life. The core of this system is an ordered
series of biochemical switches that initiate the main events of the cycle, includ ing chromosome
duplication and segregation. The only way to make a new celi is, in fact, to duplicate a celi th at
already exists. In addition to duplicating their genome, most cells also dupl icate their organelles and
macromolecules.
This is why celi di vision usually begins, with duplication of all the cell 's contents, followed by distribution of those content into two daughter cells.
Celi division balances the programmed cell death also. This celi death program , not confined to an imals but occurring in plant also, is known as apoptosis.
In this way, animai cells that are irreversible damaged, or are a threat to the organism can be el iminated quickly and neatly. Apoptosis depends on proteolytic enzymes called carpases, which cleave
specific intracellular proteins to help kill the celi. Thus, programmed cell death functions is a quality-control process in development, eliminating cells th at are potentially dangerous.
Of all the socia! interactions between cells in a multicell ular organism, the most fundamental are
those that hold the celi together to form an organized multicellular structure. How is this possible?
Part V by chapters 19 to 25 replies to th is enquire .
The mechanisms of cohesion govern, in fact, the architecture of the body. Thus the answer lies in
two basic bui lding strategies. One strategy depends on the strength of the extracellular matrix, a
complex network of proteins and polysaccharide chains that the cells secrete. The other strategy
depends on the strength of the cytos keleton inside the celi and on cell-cell adhesions that tie the cytoskeletons of neighboring cell together.
In animai tissues the two categories are represented by the connective tissue, where the extracellular
matrix is plentiful and cells are sparsely distributed within it.
On the other hand matrix is rich in fibrous poly mers (i.e. collagen), that bears most of the mechanical stress to which the tissue is subjected.
By contrast in epithelia tissues, such as epidermis, cells are closely bound together into sheets called epithelia. The extracellular matrix is scanty. Within the epithelium, the cells are attached to each
other directly by celi-celi adhesions, mediated by transmembrane proteins that are anchored intracellularly to the cytoskeleton.
Thus, human epithelia constitute the body's contact zone with a hostile environment, full of pathogenic microbes ready to attack the body. Moreover, the stratum corneum (SC) being the outer permeabil ity barrier of the skin , is permanently ex posed to contacts with physical and chemical agents
from the environment, which in turn may cause a continuous loss of water and proteins. Therefore,
as a highly specialized structures, it is essentially impermeable far water, except far a small but vita!
flux , serving to maintain its hydration and its flexibility. This flux is regulated from the intercell ular
lipid-like substance of the se, the so called lipid lamellae, composed of long-chain lipids organized
as bilamellar structures. These lipid lamellae are designed to keep many substances outside the body,
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thus acting as permeabiJity barrier.
For the stabilization of the intercellular lipid bilayer structure , the hydrophobic envelope formed on
the surface ofthe comeocytes plays an important role . The water impermeabi lity is, in fact, the result
of the orderi ng of the corneocytes embedded in these lamellae.
However, the ski n, like almost ali tissues, is a complex of severa! diffe rent celi types. To perform its
basic function as a barrier the outer coveri ng, as previously described, depends on a variety of supporting cells and structures many of which are required in most other tissues also. It needs mechanical support, provided by a framewo rk of extracellula r matrix , mainly secreted by fibroblasts . It
needs a blood supply to bring nutrie nts a nd oxygen and to remove waste products, and this requires
a network of blood vessels, lined with endothelial cells. These vessels also provide access routes for
cells of the immune-syste m to defend agai nst infection; as macrophages, dendridric cells and

lymphocytes.
Nerve fibers are needed too, to convey sensory information from the tissue to the centrai nervous
system, and to deliver signals in the opposite direction fo r glandu lar secretion and smooth muscle
contraction. Therefore, ali these skin's processes can be maintained only if the basai celi population
of the epidermis is self re newing. Thus it must contain some cells that generate a mix ture of progeny,
including daughters that remain undifferentiated like their parent, as well as daughters that differen tiate.
These are the stem cells, always required wherever there is a recurring need to re place differentiated
cells that cannot themselves divide. And thus phe nome non happens in ma ny different tissues.
Many other are the topics treated in this inte resting book on the celi as the cancer process and its
molecular basis or the problem of sexual reproduction a nd fertilization,just for citing some. It is really d ifficu lt to d iscuss and report ali the subjects, always detai led a nd clearly treated.
We try to report and summari ze some one of the many chapters describing the celi a nd its Iife, j ust
for giving a generai idea about the organization of this treatise-book.
For the full details I invite ali the readers to an accurate reading of ali the c hapters, of which the interesting Media DVD-Rom , provides movies and a nimations fora better understanding of the different topics.
It was very interesting for me also to remind myself the complex molecular machinery of the living
cells. We know a lot about the complexity of our body, but not in a sufficient way for understandi ng
the intimate mechanisms that make !ife possible.
In my opinion, not only stude nts but ali the scientists invo lved in wellbeing as well as the readers of
this journal, should ha ve th is book in their persona! library.
The deepe r knowledge of the living celi has to be considered, in fact , at the base of the science of
Cosmetic Dermatology and Wellbeing.

P. Morganti
Editor-in-Chief
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Announcement

According to a survey of the bfai (German National Association for Foreign Economics) the
d emand for cosmetic products in Poland is
steadi ly increasing. Polish manufacturers such
as the "Kolastina Gruppe" are active not on ly
in their home market, but increasingly abroad
as well. Companies like Eris, Dermika, Dax Cosmetics, lnglot, Beli and others are continually
expanding their market positions. Aga in,
other cosmetic manufacturers such as Avon,
Nivea Polska (Beiersdorf), L'Oréal, Procter &
Gamble and Alberto Culver (Soraya) strongly
invest in new production facilities in Poland.
Similar developments can be observed in the
cleaner and d etergent market.
The demand for suitable raw materials and ingredients is increasing and it is vital for distributors and service providers of this business
to be present in Centrai and Eastern Europe.
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The hpci-congress, organised by SOFW and
supported by the Polish Society of Cosmetic
Chemists and SEPAWA e.V., offers the ideai
forum to establish and cultivate interesting
and important contacts in the Centra i and
Eastern European market. The event includes
a scientific conference on the subjects cosmetic, household cleaning, and specialities.
At the same time there will be an exhibition
for suppl iers and service provider. We offer
one presentation booth with 3 display walls,
furniture (table + chairs), light and electricity
for only 2500 EUR (excl. tax). Internet access
via W-lan is available in the exhibition.
For further information to the event as well as
to the conference programme and the exhibition booths please contact:
Robert Fischer
SOFW -Verlag fi.ir chemische Industrie GmbH
Tel.: +49 821 32583-17
Fax: +49 821 32583-23
E-mail: fischer@sofw.com
www.sofw.com
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Home and Persona! Care lngredlents Congress
25-26 NOVEMBER 2008
WARSAW, POLAND
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Senza profumo e parabeni - Free of/rag rance and parabens

L'unico riepitelizzante specifico
dopo trattamenti: laser, luce pulsata, soft peeling, radioterapia.

To help a fast skin recovery
after laser and pulsed light treatments, soft peelings, radiotherapy.
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