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Summary
L-tyrosine and its derivatives are compounds used in cosmetic industry as tan activators . Their role
is to inc rease melanin production at a minimal exposure to the sun. These substances infl uence a tyrosinase activation, i.e. a main enzyme responsible for catalyzing reaction of skin pigments production .
However, in literature there is a Jack of regular research on permeability of these compounds through
a human epidermis.
Research on permeability of N-acylated derivatives of tyrosine through mem branes modelling stratum corneum were conducted at our laboratories. We found that li pophilisation of a tyros ine molecule does not influence an increase in permeability rate. Compounds with more than six carbon atoms
in an acyl chain appeared to be too lipophilic to pem1eate freely through membrane lipids . It has been
found that an octanol/water distribution coefficie nt shows a great impact on a per meabil ity rate . It has
been also observed that a cosmetic form , from whi ch studied compounds wou ld permeate the fastest,
was an oil in water emulsion.

Riassunto
La I-tirosi na ed i suoi derivati sono utilizzati dall 'industria cosmetica per accelerare il processo del! 'abbronzatura. Il loro ruolo è di incrementare la produzione della melanina durante l'esposizione al
sole.
Questi composti chimici influenzano l'attivazione della tirosinasi, il principale e nzima responsabile
della reazione catalitica necessaria per la produzione dei pigmenti cutanei. Comunque, in letteratura,
mancano dati di ricerca che dimostrino il loro grado di permeabilità attraverso la cu te umana .
Nel nostro laboratorio sono state condotte ricerche sulla permeabilità dei deri vati acetilati della tirosina mediante l' uso di membrane c he simulano la struttura dello strato corneo. Abbiamo potuto così
dimostrare come la lipofilizzazione della tirosina non ne influenza il suo grado di permeabilità.

Cosmetic Activators of Melanogenesis

Composti con più di sei atomi di carbonio nella catena acilica sono risultati essere troppo lipofili per
attraversare liberamente la membrana lipidica.
E ' stato riscontrato come il coefficiente di distribuzione ottanolo/acqua mostri una grande influenza
sul grado di per meabilità.
Si è anche visto come attraverso le emulsioni cosmetiche olio/acqua questi composti siano in grado
di penetrare più rapidamente.
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INTRODUCTION
For most people a sun tan is a synonym of health
and beauty. It has not been always like that
however. Since the ancient times the ideai of
human beauty was a snow-white complexion.
Only in the 20-ties of the 20th century people
started perceiving sun-tan in the other way.
However, it quickly carne o ut that a n excessive
expos ure to the sun results in irre-versible
effects. Unfavo urable effects of UV rays on a
hu man ski n are listed below:
• cancer-causing (!) ;
• influence on an immune system (2,3);
• ski n photo-ageing (l );
• photo-toxic a nd photo-allergic reactions;
• causing inflammatory states (4).
A number of side effects resulted in development
of researc h on increasing sun-tan safety. They
started adding UV filters to cosmetics. Sun creams with differe nt levels of protection and preparations fo r self-tanning instead of lying in the
sun fo r hours started appearing on the market.
Enti re novelty on the market are preparations
called tan-acti vators . Their acti vity is based on a
na tura l stimulation of a process of melanin production at a minimal exposure to the sun . These
specifics are to be a n alternat ive to self-tanning
products that for ma ny people give completely
di fferent effects than expected brown complex io n. The essential component of tan acti vators
is tyrosine and its deri vati ves, fo r instance, tyrosine malate. Tan stimulators, although already
being introduced to the market, are not fully examined products. Scientists offer severa! mechanisms of activity of mai n components (5 ,6,7).
The re is a lack of regular studies on tyrosine
bioavailability after influences melanogenesis
and whether there are derivatives of that aminoacid that could offer better stimulating effects.

Melanogenesis
Melanogenesis is a number of chemical processes that result in melanin production, i.e. p igments fo und in the skin, eye iris and hair. This is
the mai n, natural defence mechanism against
UV radiation (8,9, 10). Mela ni n biosynthesis is a
mul tistage process. It takes piace in melanocytes, within specialised o rganelles - melanosomes. Melanocytes are pigme nt cells located on a
baseme nt membrane of e pide rmis . The y ha.ve
c haracteri stic dend rites, that reach neig hbouring
keratinocyte cells (Fig. I ). In melanocytes the re
are ovai corpuscles - mela nosomes, that thanks
to actin microfilame nts and microtubules are
transported by dendrites to keratinocytes . The n,
ke ratinocytes in a process of phagocytos is
absorb melanosomes. Over there, the cells are
aggregated and after that are surrounded by a
membrane. Keratinocytes together with melanosomes undergo a process of keratinisation and
are passed to more ex te rnal layers of e piderm is
(9). So, a tan is a state when melanin is released
to a horny layer of epidermis. UV radi atio n is
one of the fac tors that gives a signal for melanin
transmission.

melanosomes

melanocytes'
dendrites

Keratinocytes
melanocyte

Fig. 1 Melanocyte celi.
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The process of melanogenesis starts from oxidation of L-tyrosine into dopaquinone (DQ) with
the help of the enzyme of tyrosinase (Fig. 2.1)
After formation of dopaquinone, which is a very
short-lived compound, a division into two patways takes piace. Depending on cysteine concentration in melanocytes, a melanin synthesis
goes into a direction of eumelanin (Fig. 2.a) or
feomelanin (Fig. 2.b) formation.
In case of eumelanogenesis (11), dopaquinone
undergoes intracellular addition of an amino
group resulting in cyclodopa (leucodopachrome)
(Fig. 2.2). This is a quite slow stage . Then,
cyclodopa is oxidized into dopachrome (Fig.
2.3). Subsequent reactions consist of the decarboxylation of dopachrome into 5,6-dihydroxyindole (DHI) or dopachrome tautomerization into
HO
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5,6-dihydroxyindole-5-carboxylic acid (DHICA)
with a participation of dopachrome tautomerase
(Fig. 2.4a and 4b) . Then DHI oxidation takes
piace in a presence of tyrosinase and DHICA
oxidation in a presence of DHICA oxidase (Fig.
2.5a and 5b). The last stage is copolymerization
of DHI and DHICA to eumelanin.
In case of feomelanogenesis (11), dopaqu inone
reacts with cysteine giving 5-cysteinyldopa and
2-S-cysteinyldopa in a 5: I ratio (Fig. 2.6). The
next stage is oxidation of both products to cysteinylquinone (Fig. 2.7a. and 7b), that in a reaction
of cyclisation gives benzothiazine (Fig. 2.8).
This compound, in the next reactions of oxidation and polymerisation, transforms into feomelanin (Fig. 2.9).
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The competitive reactions of eumelanin and feomelanin formation depend mainly on tyrosinase
activity and cysteine concentrati on.

Melanogenesis activation
The process of melanogenesis can be controlled
in various ways. Melanin production can be
intensified , slowed down or even inhibited.
Among substances restraining the process of
melanogenesis there is hydroquinone, kojic acid ,
azelaic ac id and arbutin (glucosylated hydroquinone). Ali these substances have an impact on
improper functioning of tyrosinase.
Melanogenesis acti vating compounds ha ve
found their application in cosmetics called ' tan
activators'. These preparations are supposed to
inc rease melanin production (precipitated melanogenesis) at the minimal exposure to UV radiation. Many compounds are proved to have such
properties, but majority of them ha ve been tested
o nly on animals (hai rless mice and hamsters) .
So, there is no evidence of their activating properties on people. Besides, some of those compounds are suspected to be toxic and cancer-causing, such as DMSO, psoralens, bicyclic monoterpenes a nd 3-isobuty l- l-metyloxanthi ne
(12,13).
Compounds that are being tested, but stili not
used in cosmetics, are listed below:
• diacylglycerols: cause a sevenfold increase of
melanin after application of IOOµM concentration in Bomirski melanosarcoma celi cultures
and six-time increase in pigmentation of tested
animals. Tests on people have not been conducted yet. These compounds stimolate a protein kinase e, that is why they influe nce a di vision and proliferation of melanocytes (12,13) .
• Thymidine dinucleotides and DNA fragments :
these compounds cause 1,6 - time increase of
melanin synthesis in cell cultures and a small
increase of pigmentation in tested ani mais. The
tests on people have not been conducted so far.

The compounds part1c1pate in repamng processes of UVR activity, therefore increase of
their concentration gives a signal to stimolate
photo-protective systems, such as pigmentation (12,13).
• Nitrogen oxide donors : compounds of this
type cause 3,5 -time increase of melanin syntheis in cancer cell cultures and fivefold increase of tyrosinase activity in the same cultures. A
mecha nism of their acti vity is similar to d iacylglycerols (12,13).
•MSI-I hormones (9, 12,13): applied in melanosarcoma celi cultures cause 19-time increase of
me lanin number and 90-time increase in tyrosinase activity (at a concentration of 200nM) .
Application of JOnM MSI-I in human mela nocyte cultures causes 3,8-time increase in melanin number and I ,5-time increase in tyrosinase
activation (J 2,13). Application of these hormones on animals causes 2,5-time increase of pigme ntation and two fold increase in a case of
people . A mechanism of hormone activity is
co nnected to cAMP activation and its fu rther
transformations that have an indirect infl uence
on a process of me lanogenesis .
Following compounds are already used in tan
activators:
1) L-tyrosine and its derivatives;
First research conducted on Bomirsk i mela nosarcoma celi cultures coming from hamsters
showed that addition of L-tyrosine (200ft M) to
studied cell c ultures caused an increase in activity of tyrosinase, increase of tyrosinase production and a number of proteins connected to a
synthesis of that e nzyme (5) as well as 12-time
increase in Vmax tyrosinase at a constant Km
(6). Application of tyrosine derivati ve, N-acetylL-tyrosine, also had a stimulating effect on tyrosinase activity, but 90% smaller (6) . Similar studies with the same celi culture showed that Ltyrosine had an impact on hormones stimulating
melanogenesis (MSH). Research were also conducted on human keratinocyte c ultures . The
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resu lts of the studies were similar, addition of
I mM L-tyrosine to the c ulture caused 2,3-time
increase in melanin production (7).
In case of in vivo research L-tyrosine application
(in a form of a cosmetic emulsion) did not bring
positi ve effects. Only studies w ith repeated
application of UV rad iation brought the res ul ts
similar to in vitro studies. However the best
effects were observed for tyrosine derivatives
(N-acy lated derivatives and e sters) ( 12,13):
• 1,35-time increase of pigmentation in case of
studies on hairless mice (48mM concentratio n
of ethyl ester of tyrosine);
• I ,35-time increase of pigmentation o n people
with a use of 19 mM ethyl ester of tyrosine.
The effect of stimulation of pigmentation could
be strengthened by adding protein hydrol ysates
to cosmetics, vitami n B 2 and adenosine triphos phate (ATP) (14). In a process of melanogenesis photooxidation has a big impact on reactions
in that process, therefore a use of an acti vator of
such a process is highly reasonable. Such a facto r is vitamin B 2 . An impact of collagen hydrolysate on such an increase of pigmentatio n is
explained by formation of a protecting fi lm on a
skin and strong moi sturisation of epidermis.
During exposure to the sun skin gets very dry,

protein hydrolysates are suitable additi ves that
protects epidermis against excessive water loss.
ATP application is connected to its transformatio n in a skin into cyclic adenosine monophosphate (cAMP), that has an impact on MSH acti vity. Table I shows an impact of add iti ves o n a
stimulating effect.
It is important that tyrosine and its derivatives
added to cosmetic pre parations and applied on a
skin does not g ive a n effect of pigmentat ion stimu lating. Only after severa! expos ures to UV
rad iation it causes en hanced me lanin production
( 14). Technolog ically, tyrosine deri vati ves are
more handy substances because L-ty rosine is an
ami no-acid of a very low solubility in water
(0,38 g/I). In terms of safety L-tyrosine is a
moderately tox ic s ubstance. lt shows also mutagenic and teratogenic activ ity. Tyrosine deri vatives are not toxic substances and does not show
any proved mutageni c act ivities ( 15) .
2) L-DOPA , especially DOPA phosphates;
This compo und causes tenfold increase in tyrosinase activity in Bomirski melanosarcoma celi
cultures (at 50 µ M concentrati on) and te nfold
increase in a number of me lanocyte cells in resea rc hes on animals ( 12, 13).

TABLEI
Influence of the actives on accelerating the pigmentation process
in comparison lo a contro/ preparation (without the actives).
% given in brackets referto a conteni in a preparation (14).

Actives
Etyl ester of tyrosine (0,4%)
Etyl ester of tyrosine (0,4%) + vit. 8 2
(0,01 5%)
Etyl ester of tyrosine (8,0%) + vit. B2 (0,3%) +
collaqe hvdrolvzate (21.0%)
Etyl ester of tyrosine (8,0%) + vit. B2 (0,3%) +
collaqe hydrolyzate (21.0%) + AT P (1 %)
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process in a relation to a
contro! cream.
3%
10%
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In cosmetic preparations DOPA phosphates are
used because L-DOPA is a molecule that gets
oxidised very easily. Besides a phosphate fo rm is
soluble in water while pure L-DOPA is not.
Compounds of that type show one more uncomfo rtab le feature , application of too high concentration causes tyrosinase inhibition and decrease
in feomelanin number (at concentration above
200 ft M ). DOPA phosphates in a proper concentration, act as substrate activators in a melanogenesis process. After permeation through an epidermis the compounds are hydrolyzed with a
help of photostase and then as L-DOPA participate in a normai melanogenesis cycle .
Unfortunately use of DOPA phosphates is connected to dangerous side effects. Decomposition
products of these compou nds are highly toxic.

Permeability of tyrosine derivatives through epidermis
A tan acti vator must permeate through epidermis
to start working. Unfortunately there is a lack of
reliable data in literature on transepidermal transport of tyrosine deri vati ves. A lack of reliable
and regular studies was a reason why we conducted a series of experiments on permeabil ity
of tyros ine derivatives . Experiments were conducted in vivo with a use of model li pid membranes containing lipids that content was similar
to lipids of horny layer of epidermis.

MATERIALS ANO METHODS
In experi ments we used products available on
the market: L-tyrosine (Fluka) and N-acetylo-Ltyrosine (Cognis Polska) as well as N-butanoil-,
N-hexanoil- , N-octanoil- , N-decano il-and Ndodecanoiltyrosine obtained from L-tyrosine and
adeguate acid chJorides with a use of a fam iliar
method (Fig. 3) (16). Phosphate buffer with
pH=7,40 was prepared from potassium dihydrogen phosphate and hydrated sodi um hydrogen

phosphate (POCh). A model membrane was prepared using two PET trek foil (thickness lOµm ,
diameter 25mm , pore diameter 0,4 ftm , density
of pores area 7• 10 7 cm ·1; Instytut C hemii i
Techniki Jadrowej , Warszawa), between wh ich a
layer of liposomes were placed (Cerasome 9005 ,
Lipoid GmbH, Germany).

o
OH
HO

HN'fo
R

Fig. 3 A generai structure of N-acylared tyrosine
derivarives R = C3H 7 + C 11 H23

An additive of 20% ethanol was used in researches in order to increase solubility of the compounds .As mode l syste m Flynn's di ffusion
chambers were used. A donor solution, prepared
earlier, cons isti ng of 26ml of a solution at
511mol/ml concentration was placed in a donor
chamber (a studied compound diluted in 20%
ethanol in a phosphate buffer with pH=7,40) .
Contents of both chambers were stirred during
the whole experiment. Studies were conducted
for 72 hours. Samples from acceptor chambers
were taken every two hours.
Concentration of tyrosine derivati ves in an
accep tor chamber were determined w ith a
method of UV-VIS spectrophotometry within a
range 274,5 - 276 ,5nm.
During studies on permeabil ity fro m cosmetic
preparation Frantz's diffusion chambers were
used. Emulsions and gels were prepared with a
use of cosmetic raw materials obtained from
Cognis Polska.
Octanol/water partition coefficients were determined by a shake-flash method ( 17).
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RESULTS ANO CONCLUSIONS
Basing on obtained results permeability coefficients were determined (Kp) fora homologous
series of tyrosine. The results are shown in Table
II and Fig. 4.
Permeability coefficients for examined N-acylated tyrosine derivatives get smaller as a length of
acyl chain gets longer. However decrease of permeabili ty coefficient is not homogeneous, as
between butanoil and hexanoil tyrosine over do uble Kp decrease is observed. In order to explain
such a dependence an octanol/water d i vision
coefficients (logP) were studied , that are measures of compouds lipophilicity (Table III).
For majority of homologous systems increase of
molecule lipophilicity causes increase in permeability rate through a lipid membrane, but this
increase reaches a certain maximum and then a
penetration rate slows down.
In case of tyrosine derivatives a different dependence can be observed. Estimated corelation
coefficient fora dependence Kp = f( n) and logP
= f(n) , where n is a number of carbon atoms in
acyl chain , equals 0,95. It means that between

permeability coefficient and logP a reciprocai
proportion can be observed.
During permeation studied tyrosine derivatives
have to pass through two interphases. The first
one is a water/lipids barrier, when compound
permeate from a donor chamber into a membrane . The second border is permeation from membrane lipids to a solution in an acceptor chamber.
During permeation through both borders a decisive parameter is an octanol/water pru.1ition coefficient (logP 1 and logP2) . Coefficients logP
determined in experiments did not give unequivocal answer, wh ich of phase borders influences
a permeabili ty rate of tyrosine derivatives the
most. In next studies we tried to fi nd out wh ich
of logP coefficients decides about a value of Kp
coefficient, so to determine in this way, wh ich
stage is Ii miti ng -permeation inside a membrane
or permeation to an acceptor solution.
In order to establish it, research were conducted,
in which influence of one of the borders was elimi nated to check whether it would influence a
value of permeation coefficient.

TABLEII
Values ofpermeability coefficients /or studied tyrosine derivatives
Derivative
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103 x Kp ±SO [cm/h]

L-tyrosine

9,89 ± 0,85

N-acetyltyrosine

9,28 ± 0,67

N-butanoiltyrosine

8,94 ± 0,98

N-hexanoiltyrosine

4,23 ± 0,71

N-octanoiltyrosine

2,95 ± 0,39

N-d ecano iltyrosi ne

2,64 ± 0,65

N-dodecanoiltyrosine

3,83 ± 0,92

M. Kafara, J. Arct, S. Dzierzgowski

Kp (cm/h)
0,01 2

0.010

0 ,008

0.006

0.004

0,002

èJ

0 ,000

OL-Tyr
o N-Hex-Tyr
• N-Dodec-Tyr

•N·A~Tyr

• N-Okt-Tyr

O N-But-1"yr
• N-Dec·Tyr

Fig. 4 Va/ues ofpermeability coefficie11ts ofryrosine derÌl'atives Kp (cm/11).

TABLE III
Values of octanol/water partition coefficients

L-tyrosine

logP ±SO
experimental
-2,42 ± 0,082

N-acetyltyrosine

-3,49 ± 0, 11 3

N-butanoiltyrosine

-1,98 ± 0,001

N-hexanoiltyrosine

0,44 ± 0,004

N-octanoiltyrosine

1,98 ± 0,003

N-decanoiltyrosine

2,3 1 ± 0,007

N-dodecanoilyrosine

2,95 ± 0,009

Derivative
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During first experiment examination of permeability of tyrosine derivatives from an oil-inwater emulsion to a buffer solution in Frantz's
diffussion chambers was conducted. Analysis of
results showed that permeability coefficient did
not changed. It means, that the first of phase borders does not influence a tota! permeability rate.
During the second stage an impact of the second
border was eliminated by increasing lipophilicity of an acceptor solution. Solubiliser
(Ceteareth-30) was added to an acceptor chamber. After permeability coefficients analysis a
double increase in permeability speed of Ndecanoiltyrosine was observed and no change in
permeability speed of N-butanoiltyrosi ne was
observed at the same time. These changes could
be explained in the foJlowing way: N-butanoiltyrosine is a compound that in a system without
solubiliser showed a high rate of lipid membrane penetration, because it had a higher affinity to
a buffer solution than to a membrane. A value of
logP coefficient of that derivative enabled relativety fast permeation through a border between
membrane lipids and an acceptor solution, therefore increase of lipophilicity in an acceptor
chamber did not influence a value of Kp coefficient. N-decanoiltyrosine is a derivative that permeated inside the acceptor solution very slowly.
LogP2 coefficient was in this case a parameter
deciding on permeability rate through the
system. lt was caused by binding this coumpound inside the membrane and very slow permeation to an acceptor chamber. Addition of
solubiliser to the acceptor solution resulted in
much faster permeation to the acceptor chamber
because of increased lipophilicity.
Studies on permeability of tyrosine derivatives
reffered also to determination of permeability
coefficients from various cosmetic forms. The
following preparations were selected (ali containing I % N-acetyltyrosine):
• oil in water emulsion,
• water in oil emulsion ,
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• hydrogel (gel containing ionie polymer),
•gel containing non-ionie polymer,
• gel containing PVP.
On the base of obtained results permeability
coefficients (Kp) were estimated. The results are
shown in table IV and Fig. 5.
Definitely the best cosmetic form is an oil in
water emulsion. The permeability rate from this
preparation is the fastest, while the lowest permeability coefficient is observed for a water in
oil emulsion. In case of emulsion, permeabil ity
rate depends on how large is a tangent surface of
a water phase with a membrane surface, as Nacetyltyrosine is diluted in a water phase. Hence
a permeability coefficient for water in oil emulsion is that high. In case of gels permeability
speed is influenced by interactions of main components (carbomer, hydroxypropylcellulose and
PVP) with tyrosine derivative.

M. Koforo, J. Arei, S. Dzierzgowski

TABLE IV
Values ofpermeability coefficientsfrom various cosmeticforms.
Form (1% N-Ac-Tyr)

2

10

·

Kp

± SD [cm/h]

O/W emulsion

2,27 ± 0,03

W/O emulsion

0,23 ± 0,01

Hydrogel (ionie polimer)

1,10 ± 0,24

Hydrogel (nonionic polimer)

1,13±0,10

Gel (PVP)

0,40 ± 0,02

Kp[cm /h]
0,025
0,020
0,015
0,010
0,005

0 000

I

v v....._,.,

a O/W Emulsion
• Nonionic poly mer gel
o Hydrogel (ionie pofymer gel)
o Gel wilh PVP
• W/O Emulsion
F ig, 5 Values ofpermeabiliry coefjicie111s N-Ac-Tyr from various cosmeticforms.
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Summary
Sea buckthom (Hippophae rhamnoides) seed and pulp o il is known to promote skin regeneration,
speed up wound healing and ease skin inflammation . The present study was carried out to investigate the anti-ageing effects of ora! supplementation of a standardized supercritica! C02 -extracted sea
buckthorn oi l and topica! skin application of supercritica! COrextracted sea buckthorn seed oil. Sixty
femaJe subjects of age 50-70 years were random ly di vided into two groups, thirty subjects in each
group. In one group, the subjects took sea buckthorn oil capsules, fo ur capsules (4 x 0.5 g oil) per
day, for three months. In the other group, the subjects applied topically sea buckthom seed o il rej uvenating night cream on the face, twice per day, for three months. Skin hydration status, elasticity,
surface roughness, lurninosity and cutaneous thickness were determined using non-in vasive instrume ntal measurements before, after one month and at the end of treatments. Both treatments significantly improved the skin hydration status and the overall skin elasticity of the subjects (P < 0.001).
Oral supplementation with the sea buckthom oil capsules resulted in decreases in the mean roughness
(Ra) and maximum roughness (Rz) of the ski n surface, indicating anti-wrinkle efficacy of the product. Topica! application of the sea buckthorn o il cream increased cutaneous th ickness, suggesting
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positive structural changes and improvement in collagen synthesis in the skin. This is the first study
showing beneficiai effects of orally used sea buckthorn oil in reducing the signs of skjn agei ng. This
is also an important breakthrough demonstrating the great potential of sea buckthorn oil in supporting the health and well being of healthy sbn through internal use .

Riassunto
E' noto come l'olio ricavato dai semi e dalla polpa dell'olivello spinoso promuova la rigenerazione
della pelle, acceleri la sua cicatrizzazione riducendo i processi infiammatori.
Il presente studio è stato condotto per verificare gli effetti anti-età della supplementazione orale dell'olio di olivello spinoso estratto dai suoi semi con il metodo di C02 ad alta pressione.
Sessanta donne di età compresa tra i 50 e i 70 anni sono state suddivise, in modo casuale, in due gruppi da 30 individui. In un gruppo i soggetti assumevano 4 capsule al giorno dell'olio (4x0 , 5 g) per tre
mesi. Nell'altro gruppo i soggetti applicavano topicamente due volte al giorno, sempre per tre mesi,
una crema da notte contenente lo stesso o lio.
Dopo il primo mese ed alla fine del trattamento sono state controllate con metodologia non invasiva l' idratazione, l'elasticità, la rugosità , la luminosità e lo spessore della cute.
Entrambi i trattamenti hanno migliorato significativamente lo stato di idratazione e l'elasticità
(p<0,00 1).
La supplementazione orale con le capsule dell'olio di oli vello spinoso poneva in risalto sia una riduzione della rugosità media (Ra) che di quella massima (Rz) riscontrata a livello della superficie cutanea, ponendo in risalto l'efficacia anti-rughe del prodotto.
L' applicazione topica dello stesso olio incrementava lo spessore medio della pelle raggiungendo un
positivo incremento della produzione di collageno.
Questo è il primo studio che, ponendo in evidenza l'effetto benefico che l' olio di olivello spinoso
svolge nel ridurre i segni dell 'età , dimostra la grande potenzialità insita nel suo uso per migliorare il
benessere generale e l'aspetto della cute.

14

B. Yang, A. Bonfigli, V. Pagani. T. lsohanni,

INTRODUCTION
Lipids are important components of the diet for
maintain ing the health and the functions of the
skin. Triacylglycerols, free fatty acids, sterols,
squale ne, ceramides and some polar lipids are
essential components of the stratum comeum,
formi ng the barrier structure of the skin ( I ).
Phospholi pids and sterols are components of celi
membranes responsible for both the transduction
of sig nals and the transportation of substances.
Polyunsaturated fa tty acids are precursors of
locai hormones regulating the inflammation and
proliferation of skin cells. lnsufficient or unbalanced dietary intake of lipids results in dry,
scaly and inflammatory skin (2).
Polyunsaturated fatty acids have been shown to
have potential in inhibiting melanin synthesis
and reducing UV-induced hyperpigmentation
(3). In topica] applications, COi-extracted lingonberry seed oil rich in linoleic ( 18:2n-6) and
a- linolenic (18:3n-3) acids increased skin moisture and lightened the skin tone of normai skin
and age spots (4).
Oxidation damages of cellular components are
often the primary cause of aging and onset of
d iseases. Environmental factors such as UVradiation, pollution and temperature change pose
constant oxidative stress to the skin. A proper
supply of antioxidants through diet and dietary
supplementation forrns an indispensible element
of modem skin care.
Sea buckthorn ( Hippophae· rhamnoides) is a
Eurasian plant that has been used in traditional
health care since ancient times. The berry of sea
buckthorn is a rich source of a wide range of
lipophilic and hydrophilic bioactive compounds .
Sea buckthom seed oil is rich in the two essential fatty acids, linoleic and a- linolenic acids. Oil
isolateci from the pulp/peel frac tion of sea buckthorn berries contains high levels of monounsaturated fatty acids, palmitoleic acid ( 16: I n-7)
and oleic acid ( 18: ln-9). Both seed oil and pulp
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oil are rich sources of tocopherols, tocotrienols,
p lant sterols and natural carotenoids. The carotenoid content can be as high as 0 .3-0.5% in the
pulp oil (5). Sea buckthorn seed oil and pulp o il
have been shown to inhibit lipid oxidation, protect celi membranes from oxidation damage,
reduce inflammation and promote tissue regeneration (6; 7; 8; 9; 10; 11).
Sea buckthom pulp oil and seed oil from different sources have been shown to be effecti ve in
treating skin wounds, burns and scalds (12; 13;
14) as well as irradiation derrnatitis (15; 16).
Topica! application of test creams containing 35% C02 extracted sea buckthom seed oil or pulp
oil effectively scavenged free radicals formed by
UVA radiation (by 40-50%) and protected skin
lipids fro m UVA- induced photo-oxidation by
60-80% . The test creams also reduced skin
infla mmation and speeded up the restoration of
skin barrier function after repeated tape-stripping (17). Ora! supplementation of capsules of
supercritica! COrextracted sea buckthorn seed
oil and pulp oil improved the conditions of atopic skin. The symptom improveme nt in the seed
o il group was positively correlateci with the
incorporation of sea buckthorn fatty acids into
the plasma lipids ( 18). So far , no scie ntific
reports have been published on the effects of sea
buckthorn oil on hea lthy skin .

MATERIALS ANO METHODS
The ai m of the study is to investigate the effects
of ora! supplementation and topica) appl ication
of supercritica) COrextracted sea buckthorn oil
on healthy mature skin using non-invasive skin
measurement methods ( 19; 20). Changes in skin
hydration, elasticity, colorimetry, skin roughness
a nd cutaneous thickness were investigateci
during and after the treatments.
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SUBJECTS
Sixty Caucasian females of age 50-70 (mean age
61 years) were recruited. The subjects did not
have skin diseases or other pathological events
during the period immediately before or during
the study period. Other exclusion criteria
included topica] application and systematic use
of drugs, pregnancy, breast-feeding, and history
of intolerance of drugs and cosmetic products.
Ali the subjects were informed of the purpose
and the procedures of the study and signed written consents before starting the trial. The subjects were allowed to interrupt the treatments
based on their ow n will or medicai reasons related or not related to the treatments. Details of
any cases of dropping out were reported.

TEST PRODUCTS
The sea buckthorn oil capsule (Aromtech Ltd ,
Kiviranta/Tornio, Finland) was a vegetable
based product, with fi lling materiai consisting of
l00% SBA24* Sea Buckthorn Oil, a standardised composition containing C0 2 extracted sea
buckthorn seed and pulp oil. The sea buckthorn

oil cream (LUMENE Group, Espoo, Finland)
was a rejuvenating night cream containing I %
sea buckthorn seed oil manufactured by
Aromtech using supercritica] C0 2 extraction
technology. The cream was an oil-in-wateremulsion with an oil/aqueous-phase ratio of
approx. 27/73. The active ingredients of the
cream include sea buckthorn seed oil, acetyl
hexapeptide-8, palmitoyl pentapeptide-4, glycerin, biosaccharide gum-1, saccharide isomerate,
sodium hya luronate. The composition of
SBA24* Sea Buckthorn O il and supercritica!
COrextracted sea buckthom seed oil is presented in Table I.

STUDY DESIGN
The study was canied out at the Institute of Skin
and Product Evaluation (Milan, Italy) in compliance with the principles of Good Laboratory
Practice and Good Clinica] Practice as well as
the principles established by the World Medicai
Association in the Declaration of Hel sinki. The
study was approved by the Ethical Committee of
ISPE srl.

TABLEI
Composition of SBA 24 sea buckthorn oil and sea buckthorn seed oil

Seed oil
SBA24

Seed oil
SBA24

16

16: ln-7
16:0
7
I
24
24
Carotenoids
(mg/100 g)
30
180

Fatty acids (weight % )
18:0
18:ln-9
2
18
1
14
Plant sterols
(wei2ht% of oil)
0.5
1.2

18:ln-7
18:2n-6
18:3n-3
37
31
3
13
5
18
Tocopherols and tocotrienols
(m2/100 2)
100
400
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The subjects were randornly divided into two
groups, thirty subjects in each group. In group I,
the subjects took 4 capsules per day for three
rnonths. The subjects were advised not to apply
any skin care products on the fo re head. In group
Il, the subjects applied the sea buckthorn test
cream on the face . Ali the subjects were advised
to avoid UV rad iation on the skin of the face and
forehead throughout the duration of the study. At
the beginning, after 1 rnonth and 3 rnonths of treatrnent, non invas ive instrurnental rneasurernents
of the selected pararneters were perforrned on
the forehead of the subjects of group I and on the
peri ocular area of the subjects of group II.
Instrurnental rneasurernents included skin hydration , skin elasticity, skin surface roughness, skin
luminosity, and cutaneous thickness. The instrurnental rneasurernents were carried out in a biocl imatic roorn (temperature: 24 ± 2°C; relative
humidity: 50 ± IO %) .

lnstrumental measurements
Hydration status
T he skin hydration status was rneasured using a
Corneorneter CM 825 (Courage + Khazaka
Electronic GmbH, Koln , Germany). The physical principle the instrurnent is based on the rneasurement of capacitance (21 ). The device consists of a squ are-shaped sensor (area: 49 rnrn2) on
a mobile axis connected to the base unit by a spirai cable. When the front surface of the sensor is
pressed against the skin, a nurnber appears on
the liquid crystal di splay. This reading, directly
proportional to the amount of water contai ned in
straturn corneum and the hydration leve) of cutaneous surface, is expressed in corneometric unit
(c.u.), an arbitrary unit of the instrument. The
measurement range of the corneometer was 0150 c.u.
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Elasticity
The elasticity of the ski n was rneasured using a
Cutometer SEM 575 (Courage + Khazaka
Electronic GmbH, Koln, Germany) . The instrurnent rneasured the vertical deformation of the
skin sucked into the opening of a rneasuring
probe by a constant negati ve pressure of 350
rnbars lasting for one second. The negative pressure was then annulled , and the skin was allowed
to relax for two second . An optical systern rneasured the variations in electrical capacitance,
which were proportional to the rise (in millimeters) of the skin surface being measured. Three
rneasurernent cycles ( l cycle: suction/re lease)
were performed for each rneasu rernent. The
three suction/release cycles represented three
successive curves providing the deformation
parameters relating to the elastic features of the
skin (22; 23). Figure 1 presents the demonstration of the deforrnation curve of one rneasurernent cycle . The skin rises a re shown on
Cartesian axes, where the deformation of the
skin (expressed in mm) is a function of time
(expressed in seconds). The effects of the supplernentation on skin elastici ty were investigated
by rnonitoring the changes in rnaxirnal deforrnation (RO= UF), overall elasticity (R2 = UA I UF),
and viscoelastic ratio (R6 = Uv I UE) during a nd
after the treatrnents . UA, Uv, and UE represent
tota] deforrnation recovery at the end of the
stress-off period, visco-elastic creep occurring
after the elastic deforrnation, and elastic deformation of the skin due to the application of stress
delivered by the instrurnent, respectively.

Luminosity
Skin lurninosity (L* value) was rneasured using
a Chrorna Meter CR-300 (Minolta Carnera Co.
Ltd, Osaka, Japan). L * values ranged frorn O to
100, where O corresponded to black colour and
100 to white (24).
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Fig. 1 Skin deformarion curve of 011e measuremenr cyc/e 11si11g a curomer. UE, elasric deformation of the skin. due to rhe
application of stress by the i11srrn111e111; UV, viscoelastic creep occurring afrer the elastic deformation; UR, elastic
defor111atio11 recovery due to stress removal; VA, tota/ deformation recovery at the end of the stress-off period; UF,
maxima/ defonnation of rhe skin .

Surface roughness
To obtain negative imprints of the skin surface,
skin replicas were prepared using adhesive discs
with an internal diameter of24 mm and an external diameter of 40 mm (3M, St. Paul,
Minnesota) and fast hardening synthetic polymer SILFLO (Flexico Ltd, Potters Bar, Herts,
United Kingdom). The adhesive disc was put
onto the subject's skin in order to delimit the
in vestigated area and to avoid skin stretching
during the polymer application. A small amount
of polymer was then spread onto the internal
area of the disc and left in situ for a few minutes
unti! it hardened. The disc was then removed ,
and a replica with negative imprints of surface
structure of the skin obtained.
The skin replicas were then analysed by an
image analysis system Quantilines (Monaderm,
Monaco) allowing analysis of a range of relief
parameters (25; 26). The parameters Ra representing mean roughness and Rz representing
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max imum roughness were calculated and used
for evaluation of the effects of sea buckthorn oil
treatment on skin surface roughness (27). An
image covering an area of 12 x 9 mm 2 of the surface of each skin replica was acquired through a
High Performance CCD video-camera (Cohu,
Inc., San Diego, CA, USA).

Cutaneous thickness
The thickness of the skin was measured using a
Dermascan C®, high resolution ultrasound scanner (Cortex Technology, Danmark) operated in
A-scan (amplitude-scan) mode (28; 29; 30).

Data analysis
For each instrumental measurement, mean
values and standard deviations were calculated
for results at each of the three time points, base-
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line, after one and three months of supplementation. The values obtained at the three check
points were compared by Analys is of Variance
and Tukey's test. Differences reaching a confidence level of 95% (P < 0.05) were considered
statistically significant.

RESULTS
Skin hydration status
Skin capacitance measured as corneometric
un its significantly increased in both groups
during and at the end of the study (Figure 2).
After o ne month of suppl ementation with
SBA24 sea buckthorn oil , the capacitance was
increased by 33.6%, after three months of treatment by 48.6%, from the baseline value (P <
0.00 1). Correspondingly, one-month application
of sea buckthom oil cream increased the capacitance of the skin by 30.5% (P < 0.001). This
increase was maintai ned during the rest of the
study period. No difference in skin hydration
status was fou nd between the group receiving
the sea buckthorn oil capsules and the group
using the sea buckthorn oil cream.
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Topica! treatment with sea buckthorn cream slightly increased the maximal deformation of the
skin , whereas no clear effect was observed from
the supplementation of SBA24 sea buckthorn o il
(Figure 3). Both treatments significantly increased the overall elasticity of the skin (Figure 4).
After one and three months of treatment, overall
elasticity was increased from the baseline by
16.3% and 25.8% , respecti vely, in the capsule
group , 18.6% and 21.9%, respectively, in the
cream group. At the same time some decrease in
skin visco-elastic ratio was detected in both
groups during and after the treatments, although
the changes did not reach a statistically significant leve! (Figure 5) .
T he clear increase in the overall elasticity and
the decreasing trend in the visco-elastic ratio
demonstrated clear positi ve effects of the test
products in improving the elasticity of the skin.
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Surface roughness
The mean roughness (Ra) of the ski n surface was
decreased by 3.0% after one month of supplementati on and by 7.4% after three months of
supplementation of SBA24 from the baseline
value (Figure 6). The max imum roughness parameter Rz was decreased fro m the baseline value
by 3.6% and 9.2%, respectively, after one and
three months of the supplementation (Figure 7).
The results indicate potential of ora! supplementation SBA24 sea buckthom oil capsules in
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and after supp/ementation of sea buckrhorn oil capsule and ropical application of sea buckthom oil
cream .

Luminosify and fhickness
Throughout the study skin luminosity remained
rather constant in both groups (Figure 8), indicating no clear effects of the two treatments on the
skin tone of the subjects. The cream treatment
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significantly increased the c utaneous thickness
(P < 0.05 after one month of treatment, P < 0.001
after three months of treatment) (Figure 9).
Increase in skin thickness may have resulted
from improvement of hydration leve! and inc rease of collagen synthesis and are often associated
with increased elasticity of the skin. Despite the
deviation, the average cutaneous thickness
remained rather constant in the capsule group
during the study (Figure 9).
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DISCUSSION
With an increasing awareness of the importance
of diet and nutrition in health management,
" beauty from within" is becoming an important
part of the strategy for comprehensive skin care.
Dietary supplementations and functional foods
have great potential in promoting the health and
well-being of the skin through different biologica! activities such as e nhancing collagen synthesis, scavenging free radicals and reducing the
tendency of inflammation.
Be neficiai effects of sea buckthorn oil on skin
have been widely reported. However, most of
the previous studies have investigated the efficacy of sea buckthorn oi ls in treating skin proble ms suc h as wounds, burns, skalds, and different types of dermatitis. To our knowledge, this
paper is the first report on the positi ve effects of
dietary supplementation of sea buckthorn oil in
improving hyd rati on status and reducing the
agei ng of healthy and mature skin. SB A24 sea
buckthorn oil and the sea buckthorn seed oil
used in the present study are standardised natural products manufactured by environmental
frie ndly supercritica! C02 extraction technology.
By avoiding thermal and oxidative damage
during the manufacturing process , the bioactive
lipids were kept in the natural form in these products.
Essential fatty acids, long chain alcohols, and
sterols in the products are essential nutrients
supporting the regeneration of skin cells and
restoration of skin bruTier structure. Both SBA24
sea buckthorn oil and the sea buckthorn seed oil
are rich in natural a- and y-tocopherols. It is
known that natural a-tocopherol has a better
bioavailability and is more effective as an antioxidant a nd vitamin E in internal applications
compared with the synthetic forms (31). Recent
studies suggest that y-tocopherol is not only an
effective antioxidant but also a potent antiinflammatory compound (32) . Tocopherols,
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tocotrienols, and carotenoids are natural antioxidants working synergisticall y, protecting skin
from the oxidative damage caused by stress ,
ageing, and the unfavourable factors in the enviro nment (33; 34).
It is also important to notice that ora! supplementation with sea buckthorn oil resulted in improvement in the skin conditions of the subjects
comparable to the effects shown by the topica!
treatment with the sea buckthorn oil cream.
While effects of topica! treatments tend to be
restricted to the skin , dietary supplementation of
sea buckthorn oil positively influences the well
being of the whole body. The beneficia! effects
of ingested SBA24 sea buckthorn oil on the skin,
mucous membranes, the heart and the vascul ar
system have been demonstrated by earlier studies (18; 35; 36).
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Summary
Biomedica! cotton textiles are characterised , among other properties, by hypoa llergenicity, high
absorbing power and a n ab ili ty to prevent or reduce bacterial proliferation . Severa! such products are
being developed to meet a strong demand from both western and eastern marke t, especially China.
Natural biomedica) molecules such as chitin used by Chi nese manufacturers (making traditional
medicai products also) to improve texti le response so as to achieve and preserve skin trophism , partic ularly in patients in poor health , such as elderly and people affected by chronic pathologies.
In this study we compared a Chinese cotton-chitin-Ag biomedica) texti le with similar products manufactu red in Italy accord ing to European regulations , technolog ies and specifications for biomed ica!
dev ices .
By the study we want to contro) the prope rties of different biotextiles, verify ing also the val id ity of
textile Chinese industry and their biomedica! products .

Riassunto
I tessuti biomedicali in cotone hanno come final ità primaria , tra le altre , la caratteristica d i essere ipoallergenici, assorbenti e in grado di impedire o ridurre efficacemente la proliferazione batte rica .
In questo ambito si stanno sviluppando prodotti che trovano un ampio spazio produttivo e commerciale su tutti i mercati sia occide ntali c he orientali (in particolare Cina) .
In C ina l'industria tessile associa poi, anche per gli utenti della medicina tradizionale, l'uso d i molecole naturali biomedicali , quali chitina e chitosani , per migliorare la qualità della risposta dei tessuti
al fine di raggiunge re e conservare una buona situazione trofica cutanea, in p articolare in malati "fra-
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gili", con una salute cagionevole per l'età o perchè affetti da fo rme patologiche.
L' associazione di tali polisaccaridi a molecole di Argento (Ag) aumenta poi l'effetto
batteriostatico/battericida anch'esso necessario per il mantenimento d i idonee condizioni di trofismo
tessutale.
Nostro intendimento è stato quello di comparare un filato biomedicale cinese, add itivato di nanofibrille di chitina e a base di cotone-chitina-Ag, con prodotti similari fabbricati in Italia (MAVI sud S.r.l
e Pozzi Electa S.p.A.) secondo regole e tecnolog ie che sono alla base della val idazione di ausil i biomedici della Comunità Occidentale europea.
E ' ormai noto che sia il chitosano che l'Ag hanno una valida attività antibatterica.
Inoltre, il chitosano e la chitina di per sé sono in grado di ricostru ire e mantenere un buon trofismo
cutaneo locale sia agendo sulle componenti cellulari che sullo stato della vascolarizzazione locale.
Questo confronto sperimentale in vitro ha poi anche la finalità di dare una voce ali ' industria medica
della Cina per sottolineare anhe la validità delle loro esperienze biomedicali.
Si è trattato quindi di comparare, in vitro, fibre di cotone prodotte in Italia e ricoperte da chitina nanofibrillare (diluita e concentrata) associata ad Ag, in entrambi i casi in ragione di 5 e 10 parti per milione (ppm).
Le proprietà antibatteriche nei confronti di Staphylococcus aureus e Pseudomonas aeruginosa sono
state valutate a secco e in condizioni umide.
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INTRODUCTION
Biomedica] cotton textiles are characterised,
among other properties, by hypoallergenicity,
high absorbing power and an abil ity to prevent
or reduce bacterial proliferation. Severa! suc h
products are being developed to meet a strong
demand from both western and eastern market,
especially China.
Natural biomedica] molecules such as chitin and
c hitosans are associateci by Chinese manufacturers (both those making traditional medicai products and those who exploit the advances of
modem Western medicine) to improve tissue
response so as to achieve a nd preserve tissue trophism, particularly in patients in poor health ,
such as elderly and people affected by chronic
pathologies ( 1-4). And for these patients, particul arl y sensible to the infections, has been
demonstrated as the association of chitin/chitosan (5-8) to silver (Ag) molecules (9) enhance
the bacteriostatic I bactericidal action of dressings, restoring and maintaining locai ski n trophism by acting both on cells and the vasculature ( 10, l l).
In this study we compared a Chinese cotton-chitin-Ag biomedica] textile ( 12) with similar products manufac tured in ltaly (MAVI Sud S.r.l.
and Pozzi Electa S.p.A.) accordi ng to European
regulations, technologies a nd specifications for
biomedical devices .
By the study we want to control the properties of
different biotextiles, verifying also the validity
of textile Chinese industry and their biomedical
products.
The antibacterial properties (vs staphylococcus
a ure us and pseudo monas aeruginosa) the morphological characteristics and celi compatibility
of Italian and Chinese cotton texti les treated by
chitin nanofibrils linked with nanostructured Ag
were tested in vitro both in dry a nd wet conditions ( 13).

MATERIALS ANO METHODS
Maferia/s
Five different materials were tested:
Cotton + diluted chitin nanofibrils (0.4%) +
Ag 5ppm
(Sample A)
Cotton + diluted c hitin nanofibrils (0.4%) +
Ag JOppm
(Sample B)
Cotton + concentrateci c hitin nanofibri ls
(2%)+ Ag 5ppm
(Sample C)
Cotton +concentrateci chitin nanofibrils (2%)
+ Ag lOppm
(Sample D)
Cotton + chitin nanofibrils (unknown concentration) + Ag
(Sample E )
(Made in China)
The texti les were cut into small pieces (2x2 cm).

Celi culfures
NCTC 2544 cells (ICLC, Genova, Jtaly), a keratinocyte celi line, were grown in controlled
atmosphere (5% C02 ; T=37°C) in minimum
essential medium (MEM) with 5% foetal bovine
serum (FCS), J o/o non-essential amino acids,
O. I o/o L-g lutamine and O. I o/o antibiotics (ali from
Sigma, Milano, Italy). After thaw ing, cells were
routinely split J :2 every 2-3 days and used between the 3n1 and 5"' passage.
Before seeding, samples were UV-sterilised fo r
48 h or autoclaved , washed in phosphate- buffered saline (PBS) and incubateci with the medium
for 3 h. The medium was then discarded .
Cells were detached using 0.25% trypsin in I
mM EDTA (Sigma); they were plated onto the
samples or in 24-well polystyre ne tissue culture
plates (TCPs) as controls, at a density of 2 X I
cells/ml , and then cultured for 48 h.

o·
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Scanning Electron Microscopy
(SEM)
For SEM analysis, culture specimens were fixed
in 2% g lutaraldehyde in O. I M cacodylate buffer
(pH 7.4), post-fixed in 1% osmium tetroxide,
dehydrated in increasing ethanol concentrations,
CPD-dried, mounted on aluminium stubs and
gold-sputtered. Ali specimens were observed
under a Philips XL20 scanning electron microscope (Royal Philips Electronics, Eindhoven, the
Netherlands).

MTT (3-dimethylthiazol-2,5-diphenylfefrazolium bromide) colorimefric assay
After 48 h incubation the medium was removed;
200 µl ofMIT (Aldrich 135038, Sigma-Aldrich,
M ilano , Italy) solu tion (5 mg/ml in MEM,
without phenol red) and 1.8 ml MEM were
added to test samples and TCP plates, followed
by incubation at 37°C for 3 h. After discarding
the supernatants, the dark blue formaza n crystals
were d issolved by addi ng 2 ml of solvent (4%
HCI IN in absolute isopropanol) and quantified
spectrophotometrically (Secomam Anthelie
light, version 3.8, Contardi, Italy) at 570 nm.
Resu lts are reported as a percentage of contro!
cultures (TCPs) .

Microbiologica/ tests
Two bacterial strains involved in common infections, S. aureus and P. aeruginosa, were used.
Fragments of the materials to be tested were
autoclaved and placed in individuai Petri dishes.
The micro-organisms were suspended in distilled water and adjusted to a McFarland turbidity
standard of O.5. Forty to 60 µL of each bacterial
suspension were injected into the five samples
and then incubated in dry (22°C and 50.5% and
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relative humidity) and wet (22°C and 100% relative humidity) conditions in an incubation chamber. The time of injection was defined as T 0 .
The fragments dried out after 2 h in dry conditions and were sti li wet after 24 h wet incubation.
Tissue fragments collected at various incubation
times were placed in 10 mL PBS and vigorously
vortexed. After stepwise dilution, 100 mL aliquots were spread onto heart infusion agar plates
and incubated at 37°C for 24 h. The ratios of viable cells on each fragment were calculated as the
number of viable cells I number of cells at T0 .

RESULTS
SEM analysis
SEM observation evidenced foca! fi lm-like patches (Fig. 1) on the fib res of samples A, B, C and
D that tended to fragmentation and reduction on
autoclaved (Fig. 2) but on UV-treated samples .
Film-like patches were not detected on sample
E, irrespective of sterilisation mode (Fig. 3).
However, the patches could not be identified
morphologically as nanofibri llary chitin structures.
UV-sterilised samples placed in culture medium
seeded with NCTC 2544 cells exhibited abundant funga! colonisation but no evidence of
NCTC 2544 cells (Fig. 4 and 5).
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Fig. I SEM i111ages of Sa111ple C after UV s1erilisatio11 at loiv (/) and high (Il) 111ag11ificatio11 showing film-like coa1i11gs.
Fra111es Ili and IV: !01v- and high-111agnifica1io11 SEM i111ages. Sa111ple D after UV s1erilisa1io11.

Fig. 2 SEM images of Sample C after autoclaving (/). Frame Il: sample D a.fter autoclaving.
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Fig. 3 SEM images of Sample E after UV srerilisation (/) and a11toclavi11g (//).

Fig. 4 SEM images of UV-sterilised marerials C (I) and D (!/) cifter incubarion with culture media disp/ayi11gfu11gal co11tami11ario11.

cc V 'Spol M.19n
l&OkV-10 ?OOOx

Fig. 5 SEM image of auroclaved Sample 8 cifter celi seeding. Ro11nded cells (*) .
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Ce/I viability

Microbiologica/ tests

NCTC 2544 celi viability counts (MTT Test)
gave diffe rent results in relation to the mode of
steril isation , and were greatly inc reased on autoclaved samples A, B , C and D (Table I).

T he antibacte rial acti vity docume nted agai nst S.
aure us and P. ae rug inosa is illustrated in figures
6 and 7, respectively.
As regards S. aureus, produc ts B a nd D were
most active at 24 h both in dry and in wet conditions (Fig . 6) .
For P. aerug inosa , mate riai D was active already
at 3 h in dry conditions, samples D and E were
both acti ve at 6 h, while at 24 h also materiai e
clisplayed good anti bacte rial activity. In wet conditions samples D and E showed antibacte rial
acti vity only at 24 h, while materiai e appeared
to exert a good antibacterial action already a t 6 h
(Fig. 7).

TABLEI
Cel/Viability
UV-TREATED

AUTOCLAVED

Sample A

78%

217%

Sample B

57%

96%

Sample C

48%

118%

Sample D

38%

130%

Sample E

46%

56%

Data are expressed as proportions of contro! cultures

The poor celi viability observed on autoclavecl
and UY-treated E samples coul d be due to a scarce affinity of the fibre surface for the celi structures, rather than to materiai cytotoxicity.

1I
!i~~f !~z=
: : :;1 ·
.......

S. Aureus dry condltlon

·- ·-. $·.

,.

s. Aureus wet condlllon

::~:~::~ ..

1.0.E..osi

~ ::~:~:
CJ

'·~·:::
:~:.....

~

~

==

..

~
. ·~
··
~~

. i - 11t . C:

I
==

1,0.E+02
__ _
1,0.E.01 -1-----------------.::0..~---l
-~

1,0.E•OO

l11M(h}

..... . A_

~~ -

,.

Tirne(h)

•

D ·- •

..... ·• -

.1

• .e • o-a.

-1 1

Fig . 6 A111ibacterial activity agai11st S. a11re11s in dry ( I) a11d wet (Il) co11ditio11s. The ratios ofviable cel/sfor each i11c11ba1io11 time 1vere ca/c11/a1ed as the 1111111ber ofviable cells I 1111111ber of cel/s at TO. Dara are e.xpressed as 111ea11s.

.·il. I ~litj:~.P; ._. I
I
·11 l~lii
P. oeruglnosa dry condltlon

1.0.E.OO

,.--

P. aeuruglnosa wet condltlon

'W-

2"

Time (h)

·..-·" -

-• - //t :C-e-b-11

2•

lllM(h)

..... • - -• ,, .e-• .e-11

Fig . 7 A111ibacterial activiry agai11st P. aerngi11osa in dry(/) a11d we1 (Il) co11di1ions. The ra1ios ofviable cellsfor each i11c11batio111i111e were calc11/a1ed as 1he 1111111ber ofviable cel/s I 1111111ber of cells al TO. Da/a are e.xpressed as 111ea11s.

33

Properties of Cotton Yarns Associated with Chitin and Ag Nanostructured in European

DISCUSSION
The hybrid cotton + nanofibrillary chitin products tested in this study have been developed
for use as tissue and dressing materiai enabling
skin transpiration, enhancing the antiseptic
power of the chitin + Ag association and offering
a 3D scaffold to help skin tissue restoration and
trophism. The action of the Chinese materiai
may thus be hypothesised to be more generic,
and that of the Italian products, which is prevalently bacteriostatic and allow skin transpiration,
to be more specialised and specific.
According to the morphofunctional data materials A, B, C and D are endowed with good celi
compatibility. SEM observations evidenced rare
cells trapped in the weave; weak adherence to
the materiai may have caused their detachment
and loss in rinsing fiuid during sample processing for SEM. The cells were viable and were
detected with the MTT test, arguing against
materiai cytotoxicity.
SEM observations of test materials A, B, C and
D also evidenced a loose weave, where spaces
among the interweaving fibres often exceeded
the size of spread epithelial cells.
The data therefore suggest two different fields of
application for the materials:
- products A and B , containing less concentrated chitin nanofibrils, could be ideally suited
to manufacture fabric (e .g . bed sheets,
towels) for use in contact with the skin of
patients in poor health , who have thinned
skin at high risk of abrasion;
- products C and D could be used as dressings
at least in the early phase of tissue repair,
also in patients at risk of developing systemic disorders, since they appear to favour
lesion debridement;
- product E has a more compact weave, and
bacteriostatic properties similar to those of
materials C and D and could thus find analo-
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gous applications as a dressing for significant bums and wounds.

CONCLUSIONS
The present comparative study documented the
biomedica! properties of a Chinese materiai ,
which resembled most the Italian D product,
even though the chitin nanofibril coating could
not be identified clearly on ali samples by SEM.
This approach however realises a useful scientific-biomedical interaction between d ifferent cultures. The price/quality ratio remains to be assessed .
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The philosophy of the Cosmetic Product Directi ve (76/768/EEC) is that ali products should have
equa) and immediate access to the market throughout the EU provided that they are proven safe for
human use. The safety assessment of cosmetics strives to protect the consumer on one side, while
avoid ing animai experiments on the other side.
Thus, stri ngent deadlines for an imai testi ng have been implemented seriously affecting the safety
assessment process. Moreover, although many of the regulatory systems of other countries have
similar goals to those ofEU, such as protecting public health and safety and promoting trade system ,
the means by which these goals are achieved are quite different.
These difference are often based upon the culture of the particular country and can influence not only
specific regulatory requirements, such as labelling, but also the fundamental definition of what constitutes a cosmetic and the real necessity of the animai testing ban for Cosmetics Ingredients .
Therefore, we move to award a global economy with more countries placing an emphasis on imports
and exports, and harmonization of cosmetic regulations among countries, become a worthy goal.
This volume, organized in 7 Chapters and 4 appendices, presents the state-of-the-art of EU legislation and cosmetic safety dossier providing the reader with an easy-to-access information source of
the scientific background off the complex process of safety assessment of cosmetics in Europe.
Chapter 1, Cosmetic products and their Current European. Regulatory Framework, provides an
overview of the most relevant features of the Cosmetics Products Directive. Thus, every cosmetic
product sold in the EU must report on its label:
a) name and address of manufactures or responsible for placing on the market;
b) nominai content in weight of volume;
c) date of minimal durability or an indication of the period of time to be used after opening (PAO);
d) particular precaution to be observed in use;
e) batch number;
f) function of the product;
g) a list of ingredients in INCI (lntemational Name Cosmetic Ingredients) in descending order of
weight.
Differently from Japan, which regulates cosmetics according to a system of pre-market approvai and
licensure, rather than the post-market surveillance system used by the United States, EU Member
States are charged with notification system and installation of a post-marketing surveillance system
to check industry's compliance with the provisions of the Cosmetic Products Directive.
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To this respect, Art. 7a of the 76/768 Directi ve imposes that the following information should be readily accessible to the Member States' Competent Authorities: a) qualitative/quantitati ve composition
of the product; b) phys ico-chemistry, microbiology and purity of the ingred ients and cosmetic product; c) the manufacturing method; d) safety assessment of the fini shed product ; e) name and
address of the safety assessor; f) existing data on undesirable effects on human health ; g) proof of
the effects claimed ; h) data on ani mai testing.
These data are reported on the cosmetic dossier named TIF (Technical Information File) or PIR
(Product Information Requirement).
Like the majority of EU Directives, Dir 761768/EEC is composed of a set of arti cles followed by a
number of technical annexes. The content of the actual VII annexes is regularly updated through
adaptations to technical progress. For the safety assessment of the ingredients appearing on the
Annexes the EU Commission is assisted by the SCCP (Scientific Committee an Consulter Products),
multidisciplinary committee composed of independent scientists.
According to art. 7.a.l (e) of the 6•h Amendment of the Cosmetic legislation , the safety evaluation
needs to be carried out by a qualified safety assessor, whereas the ultimate responsibility for the finished cosmetic product lies with the manufacturer, importer or marketer.
However, to maintain a realistic view on safety data avai labi lity for a large number of cosmetic
ingredients, it wi ll be necessary and crucial monitori ng, the implementation and practi cal realisation
of REACH (Registration , Evaluation, Authorization and Restriction of Chemicals) .
On Chapter 2, Challenges Related to Cosmetic Safety Assessment in the EU, the generai principles
and practices of the risk assessment processare reported and discussed.
In the first step of hazard identification , the intrins ic physical, chernical and toxicological properties
of the molecule under consideration are to be taken into account.
The safety evaluation of a finished cosmetic product is based, in fact, upon the toxicological profile
of the ingredients, their chemical structure and their leve! of exposure. Every specific exposure scenario will be linked to a certain amoun t of su bstance that may be absorbed through the skin or
mucous membranes. Thus the probabil ity fo r each molecule under in vestigati on to cause damage to
human health and the relative level of risk has to be calculated. Ri sk characterization has to be ultimately followed by risk management and risk communication.
Whereas risk assessment is commonl y considered a scientific exercise, risk management deals with
the cho ice of specific actions to be undertaken and is not necessary pe1formed by techn ical experts.
The deli berations and decision specific fo r risk management not only take into account the information on the potential adverse effects estimateci by the risk assessment process, but also consider
socio-politica! and economie implications of the envisaged decision and/or action. T herefore, it is of
key importance that the advice of the risk assessor to the risk manager clearly describes the nature
of the available hazard identification, the rationale behind the use of any default value, and an unambiguous description of the methods by which uncertainties have been taken into account. However,
it is important to know that the risk manager has the authority to apply the so-called precautionary
principle. And , risk communication is an essential but d ifficult interactive process among risk assessors, risk managers, stakeholders, and other members of the public, in which information about risks
is exchanged .
T hus, ali parties involved in the preparation of cosmetics, import in the EU , supply of raw materiaJs,
safety evaluation, development or application of alternative methods, regulation etc. need appropriate training in safety evaluation of cosmetics, in particular with special attention to the changes in
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cosmetic legislation that took piace over the past 10 years.
Chapter 3, Critica! Analysis of the Safety Assessment of Cosmetic lngredients Performed at the
European leve!, focuses on the publicly available information of the SCC (NF) (Scientific
Committee on Cosmetic Products and Non-Food) ad hoc opinions issued between 2000 and 2006.
The SCCP Notes of Guidance emphasize that physical and chemical properties of ingredients are
considered as crucial informatio n, since they may be able to predict certain toxicological properties.
Thus the minimal specifications for any ingredients to be evaluated by the SCCP are stated to be: ( I)
chemical Identity, (2) physical form , (3) molecular weight, (4) characterization and purity of the chemical , (5) characterization of the ingredients or accompanying contaminants, (6) solubi)jty, (7) partition coefficient (Log Pow).
As a the identification/characteri zation of the compound under study is concerned, the impurity profile appears to be a major problem.
Studying the safety assessment of cosmetic ingredients in the EU without making use of the large
amount of data made publicly available though the web pages of the SCC(NF), would be a missed
opportunity.
Chapter 4, Safety Assessment of Cosmetic Ingredients present in Technical lnformation Files of
Finished Products, reports the most extensive list of data requirements imposed by the SCCP consisting of (I) acute toxicity, (2) irritation and corrosivity, (3) skin sensiti zation, (4) derma! /percutaneous absorption, (5) repeated dose toxicity, (6) mutagenicity/genotoxicity, (7) carcinogenicity, (8)
reproducti ve toxicity, (9) toxicokinetics, (10) photo-induced toxicity, (I 1) human data.
Points 1-6 are generally considered the minimal base set requirements for cosmetic ingredients, whereas point 7-9 may become necessary when considerable ora! intake is expected or when the data on
dermal/percutaneous absorption indicate a considerable DA (Derma! Absorption).
Photo-induced toxicity data (poi nt I O) are specifically required when the cosmetic product is expected or intended to being used on sunl ight-exposed skin.
As opposed to cosmetic ingredients, there is no officiai framework providing clear guidelines for the
safety assessment of ingredients used in fini shed cosmetic products .
The EU cosmetic Jegislation on ly states that the safety of a cosmetic product needs to be assessed
"by taking into consideration the generai toxicological profile of the ingredients, their chemical
structure and their leve! of exposure".
Therefore, where the requested data are difficult to obtain or are incomplete, it may be necessary to
consult external sources of physicochemical and toxicological data that can be accessed independently from raw materiai suppliers . However, the list of available databases is long and includes
freely accessed websites of officiai organisation as, for example, PubMed, TOXNET, HSDB , TOXLINE.
Although are exempted from the European legislation on dangerous substances, food additives, biocides, detergents, medicai products, plant protection products and medicai devices, a lot of useful
safety information on cosmetic ingredients may have become available through their provisions.
Thus, spending some time to get familiar with the European legislation into force is worth the effort.
Chapter 5, on The Cosmetic Technical lnformation File in Practice, offers a set of recommendations
and is a useful guidance to assemble a TIF according to the EU regulatory requirements. Therefore
a proposal/representation of how the qualitative and quantitative composition of a finished cosmetic
produci may be presented in its TIF is reported and discussed. Moreover a practical and detailed proposai is reported in the book's Appendix 3 also.
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In this inspection-friendly structured proposal the dossier divides the technical information into 3
major parts: the first mainly containing administrative information, the second fully describing the
cosmetic ingredients used and a final part providing all relevant details on the fi nished cosmetic product.
Chapter 6, The Use of Alternative Methods in the Safety Assessment of Cosmetic Ingredients, shows
that the scientific world is not able to timely deliver validated replacement altematives fu lfill ing the
current customary data requirements for the hazard assessment of a cosmetic ingredient by the
SCC(NF) P.
However, even the REACH , wh ich imposes that the highest tonnage levels need to be tested first in
time, altematives wi ll come to late. Moreover, when comparing the projected animai number under
REACH with the worst case calculated animai numbers for cosmetic ingredients, it becomes clear
that the abol ition of animai testing for cosmetics may slightly reduce overall animai testing, but only
induces a very limited reduction. In fact, whereas in the cosmetic field animai testing will be prohibited from March 2013 on, the introduction of REACH imposes additional animai testing since it
requires toxicological data on about 29, 342 existing chemical substances.
Headlines of Safety Assessment of Cosmetic in Europe and Future Perspectives is the topic of
Chapter 7. As described from the authors the safety assessment of cosmetics in EU is a complex
undertalci ng, requ iring insight in a number of EU legislative documents and knowledge on bas ic toxicology a nd the generai risk assessment paradigm . Considering, in fact, that many cosmetics are
extensively and freque ntly used by generai public, their safety assessment needs to be based on solid
scientific grounds.
Consequently, the safety assessor needs appropriate training in the field to be able to assemble the
required information and to formu late a well-reasoned scientific statement on the safe use of the product under study. B ut the EU legislator, on one hand considers that cosmetic products need to be
inherently safe for the consumer, whereas on the other hand, animai testing on these products and
their ingredients is considered unacceptable from an ethical point of view.
Thus a testing and marketing ban of no-animai testing results by clear and irrevocable deadlines ,
meanwhile solutions of safeness are not really evident by the use of in vitro studies only.
As a matter of fact, it has to be underlined that although in vivo studies ha ve their limitations, it must
be recognized that they managed to induce a certain leve! of trust to ensure human safety over time.
Therefore, it seems necessary to develop in a short time others and to an higher leve! validated in
vitro alternative methods necessary to fil i the actual gap.
Talcing into account the conti nuous changes in European legislation and the scientifi c advances in
the field of toxicology and alternative methods, this book presents the readers an up-to-dated complete guidance on the existing EU ru les on the safety assessment of cosmetic ingredients, giving usefu i gu idelines for the compilation of a TIP necessary fora fi nished cosme tic product. The completeness of the scientific data on the complex process of safety assessment and the references reported
fo r each chapter, make the book a unique source for suppliers of raw materials, chemists, pharmacists, dermatologists and toxicologists as well as EU officials and marketing/administrator dealing
with cosmetics.

P. Morganti
Editor-in-Chief
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Wellness and Beouty outslde in:
Eost & West worklng together

r 21-23. 2009

AIMS AND SCOPE
In today's Society a healthy, beautiful and young person is more favo ured in !ife than an unattractive old indiv iduai. Good appearance has a tremendous advantage in ali walks of !ife and is a powerfu lly positive force in ali human interactions, in schooling, in marriage, in courts of law, in the job
market etc.
This is because there exists a physical attractiveness stereotype. What is beautiful is good.
People assume that healthy and attractive people ha ve better personalities and more favourable attributes. They, th us, receive better treatment. Forali these reasons people don 't want age and stand to
gain considerab ly by learning more about the use of anti-aging cosmetics, functionaJ foods and dietary supplements, that enhance athletic performance also.
Thus consuming low g lycemic index foods before exercising can sustain blood g lucose levels lead ing to duration and improved exercise performance. But the biologica! and psychological use of
cosmetic treatments respond positively to the person when he/she want to look better. Therefore, the
holistic benefits that can accrue from cosmetic enhancement need to be emphasized.
However, the overall healthy !ife style, the generai harmony of the body maintained by moderate
exercise, the correctness of the endocrine system regulating both the internal and ex ternai environment and correct dietary practices, are some of the biologica! factors that contro! one's !ife, hence
wellbeing. Today, the term wellness has become synonymous with beauty, health carriers and huge
implications for society. The actual baby boomers aged people, become more concerned about their
heaJth and physical appearance and want to look and feel good as long as possible.
To increase their wellness, they seek various strategies to improve this skin and body condition, ali
foc used on pampering, rejuvenation treatments and stress reduction.
In conclusion, how to li ve in a better environment, to use better medicine, have a better nutritional
regimen , a better bodily care and regu lar controlled exercise will be discussed during a 3 days
Congress for try ing to improve our quality of !ife, comparing East and West way of living.
The Congress wi ll consist of 5 main sessions:
1 - Environmental Irifluences on wellbeing
2 - Advance in Cosmetic Dermatology
3 - Functional Food & Nutraceuticals
4 - lntellectual Properties & lnnovation in Raw Materials and Finished Products
5 - Biofunctional Textiles & Leathers in Medicine and Cosmetology
For the high scientific leve! and the originality of ali the topics treated from Scientists coming
worldwide, from Academia and Industry, we wou ld like to inv ite you to participate at this
Symposium on Wellness, contributing to its success.

The l.S.C.D. Congress Organizing Committee
www.congress2009.iscd.it
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TARGET AUDIENCE
The Congress addresses both Cl inica] Physicians and Cosmetic Chemicals as well as policy makers
and scientists with a background in Biology, Physiology, Pharmacology, Dietology, Toxicology,
Intellectual Properties, physics and Chemistry involved in the development of Cosmetic
Dermatology as a new science.
The meeting is also of interest to industriai and marketing experts directly and indirectly involved
in the field of wellness.

DEBATE STYLE
The speakers will comment themselves to short presentations, making the outcome of their speech
between 10 and 15 minutes.
Thus, severa! hours will be reserved for discussion to ali conference partici pants.
This way a proficous exchange of knowledge and know-how between the chemical, medicai community as well as and technical community will be possible .

CALL FOR PAPERS/ POSTER SESSIONS
Paper covering originai research reports based on new ideas aimed at future clinica! of well ness
based on the use of cosmetics, functional food, bio-textiles and bio-leather should be submitted.
Submitted papers will undergo peer review ing and, if accepted, will be chosen for ora! or poster
presentation.
Submission should be made before June 22, 2009 at least
E nter www.congress2009.iscd.it and upload your proposal following the steps submission.
The submitted file should be in Word or RTF and must fit on one single page, including tables
and figures. The text should be single-spaced with a 12-point font italics rather than underlined
words shou ld be used ali illustratio ns, figures, and tables should be placed within the text at appropriate points rather than at the end .
Besides the uploaded documents, please also send your submission by e-mail to:
congress2009@ iscd.it
Ali authors whose papers are not accepted fora presentation may apply fora poster presentation.
Poster sessions have to be submitted by August 18, 2009.
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SLIDE & PROGRAM
Slides center
The Powerpoint presentations should be submitted to the slide speakers room located at the l st
floo r in the Slide Meeting Center.
The Powerpoint presentations should be taken to the area preferably on the day before the session
or at latest 4 hours before the starting time of the session.
Variations
The scientific secretariat and the organi zing secretariat have the rights to change the scientific program for technical and scientific reasons.

REGISTRATION FEE
up to 30.06.09

o
o
o
o
o
o

ISCD and Federsalus Me mbers
Non Members
Accompanyn_g person
Exhibitor exceedin_g 2 bad_ges
Beauticians
I day registration

€ 400
€ 500
€
90
€ 130
€
80
€ 200

Participants registration fee includes

-··

fromjulv I
up to sept.15
€ 450
€ 550
€
90
€ 130
€
80
€ 220

on site
€ 500
€ 600
€
90
€ 130
€ 150
€ 250

Fee Accompanying person
~

• Welcome Reception and Ad mittance to
Opening Ceremony
• Ad mittance bag to ali Sessions
• Admittance to Exhjbition
• Conference Documentation a nd Abstract
Book
• Certificate of Attendance
• Coffee - Refreshments - Brunches

• Welcome Reception and Admittance to
Opening Ceremony
• Admittance to Ex hib ition
• Coffee break.

REGISTRATION PROCEDURE
Ali registrations must be made on the officiai registration form only (or a copy - 1 form per participant) No registration form is accepted unless accompanied by full payment (banker 's draft or
duplicate of the transfer order raised by the bank, in EURO only). The registration will be confomed only after receipt of these required.
In order to avoid any confusion due to mail or bank delays, advance registrations by mail will
close on.
After this date , registrations will be made on site at the Congress Welcome Desk, on October 21
2009 from 8:00 to 18:00
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-ce

SATELLITE SYMPOSIUM

-

There wi ll be satellite symposia planned by term in conjunction with the Congress organizing committee.

INFORMATION FOR AUTHORS

Abstracts may be presented and will be included in the abstract book, only if the registration fee for
at least one of the authors bave been remitted and if the abstract form as been approved.

---

PLACE AND DATE OF THE CONGRESS

The Congress will take piace in:
CNR Consiglio Nazionale delle Ricerche (National Research Council)
P.za Aldo Moro 7 - ROMA - From 21 to 23 October 2009.

REFRESHMENT AND LUNCHES

Refreshments and lunches are included in the registration fee.

CLIMATE

---

Average temperature in Italy range from l0°C (minimum) to 20°C (maximum) in October/November.

DRESS

Dress will informai forali congress session.
The most suitable dress far each events will be suggested.

ENQUIRES

Ali scientific enquires about the Congress should be addressed to Scientific Secretariat Desk.

OFFICIAL LANGUAGE

The officiai language of the meeting will be English.

ATTENDANCE CERTIFICATE

The participants will collect their certifi cate directly from the Organizing Secretariat.
congress2009@iscd.it
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Announcement

-

BADGES AND IDENTIFICATION

-

Registration badges will be used during the Congress. For identification purposed and admission
to the session halls, participant are request to wear their badges, which will be g iven to them upon
registration.
Admission to the Cong ress site will not be allowed badge identification.

DEADLINES
Submission for ora! presentation:

June 22, 2009.

Submission for poster presentation :

August 18, 2009.

Hotel Accommodation Registration:

September 1, 2009.
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PRESS RELEASE

DWI
an der

Aachen, January 12, 2009

RW11I
Aachen e.V.

German Wool Research lnstitute Renamed
New Deputy Director at DWI
The German Wool Research Institute (Deutsches Wollforschungsinstitut) in Aachen has been
renamed and is now called ,,DWI at RWTH Aachen University /ne." (DWI an der RWTH Aachen
e.V.). Prof. Dr. Alexander Boker is the new deputy director of DWI.
The internationally well-known textile research institute was founded in 1952 on the initiative of the
German wool textile industry. Over the past years, the research topics evolved continuously. Today,
DWI is a chemical research institute focussed on functional polymers, surface modification, textiles,
cosmetics, and biomaterials. Concepts and active substances for new technologies are being developed at DWI.
The Generai Assembly of DWI stayed abreast of these changes by renaming the institute in
September 2008. Via registration at the Aachen district court, the new name, "DWI at RWTH Aachen
University Inc." (DWI an der RWTH Aachen e .V.), is now effective.
At the same time, a second department has been established at DWI. The first department of"Textile
Chernistry and Macromolecular Chemistry" is headed by Professor Dr. Martin Moller who is the
director of DWI. The RWTH Aachen University established a new professors hip for
"Macromolecular Materials and Surfaces" which is affiliated to the corresponding department of
DWI. Professor Dr. Alexander Boker accepted to take over the RWTH professorship and thereby
became head of the second department and deputy director of the DWI.
Professor Boker was born in 1973. He did his PhD at Bayreuth University in 2002 and qualified as
a professor for physical chemistry in 2007. Since December 2006, he was professor for colloid chemistry in Bayreuth. From 2009 on, he is professor at RWTH Aachen University and deputy d irector
ofDWI.
CONTACT:
Dr. Brigitte Kilppers
DWI an der RWTH Aachen e.V.
Pauwelsstr. 8
52056 Aachen, Germany
Te!. +49 241 I 80-233-36
Fax +49 241 I 80-233-01
kueppers@dwi .rwth-aachen .de
www.dwi.rwth-aachen.de
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In copertina I Front cover
Tessuto biofunzionale di acetato di cellulosa con nanofibrille di chitina e luteina.
Foto al microscopio elettronico a scansione (SEM). Su gentile concessione dell'Istituto di Morfologia Umana Normale, Università Politecnica delle Marche, Ancona, Italia.
Biofunctional tissue of cellulose acetate with chitin nanofibrils and lutein.
Scanning Electron Microscopy (SEM). On kind permission of the Institute of Human Normai Morphology, Università Politecnica delle Marche, Ancona - ltaly.

Chiuso in tipografia: Marzo 2009
Joumal of Applied Cosmetology published quarterly by INTERNATIONAL EDIEMME, Via Innocenzo XI , 41
00165 Roma, ltaly. Direttore responsabile: P. Morganti. Direzione, Redazione ed Amministrazione: Via Innocenzo
XI, 41 - 00165 Roma, ltaly. Impaginazione e Stampa: Grafica Flaminia, Roma. Copertina: Dr P. Morganti - Roma
Italy - Sped. abb . Postale Comma 34 art. 2 Legge 549/95 Roma. Aut. del Trib. di Roma n. 3173/83 del 8-7-83.
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