
TEMPLATE-FIXED BETA-HAIRPIN PEPTIDOMIMETICS WITH
PROTEASE INHIBITORY ACTIVITY 5 The present invention
provides template-fixed b-hairpin peptidomimetics
incorporating a template-fixed chain of 11 a-amino
acid residues which, depending on their position in
the chain, are GIy, or Pro, or Pro(4NHCOPhe), or are
of certain types, as defined hereinbelow. These
template-fixed b-hairpin peptidomimetics are useful as
inhibitors of protease enzymes. They are especially
valuable as inhibitors of various serine proteases 10
such as human cathepsin G, elastase, or tryptase. In
addition the present invention provides an efficient
process by which these compounds can, if desired, be
made in library-format. The b-hairpin peptidomimetics
of the invention show improved efficacy, oral 15
bioavailability, improved half-life and most
importantly a high selectivity ratio among different
serine proteases which depends on the proper choice of
certain types of a-amino acid residues and their
position in said chain. In addition these b-hairpin
peptidomimetics show a low hemolysis on red blood
cells and low cytotoxicity. 20 Inhibitors of proteases
are emerging with promising therapeutic uses in the
treatment of diseases such as cancers (R. P. Beckett,
A. Davidson, A.H. Drummond, M. Whittaker, Drug Disc.
Today 1996, 1, 16-26; L. L. Johnson, R. Dyer, D. J .
Hupe, Curr. Opin. Chem. Biol. 1998, 2, 466-71; D.
Leung, G. Abbenante, and D. P. Fairlie, J. Med. Chem.
2000, 43, 305-341, T. Rockway, Expert Opin. Ther.
Patents 2003, 13, 773-786), parasitic, 25 fungal, and
viral infections [e.g. schistosomiasis (M. M. Becker,
S. A. Harrop, J . P. Dalton, B. H. Kalinna, D. P.
McManus, D. P. Brindley, J. Biol. Chem. 1995, 270,
24496- 501); C. albicans (C. Abad-Zapetero, R.
Goldman, S. W. Muchmore, C. Hutchins, K. Stewart, J .
Navaza, C. D. Payne, T. L. Ray, Protein Sci. 1996, 5,
640-52), HIV (A. Wlodawer, J . W. Erickson, Annu. Rev.
Biochem. 1993, 62, 543-85; P. L. Darke, J . R. 30
Huff, Adv. Pharmacol. 1994, 5, 399-454), hepatitis (J.
L. Kim, K. A. Morgenstern, , C. Lin, T. Fox, M. D.
Dwyer, J . A. Landro, S. P. Chambers , W. Markland, C.
A. Lepre, E. 



T. O'Malley, S. L. Harbeson, C. M. Rice, M. A. Murcko,
P. R. Caron, J. A. Thomson, Cell, 1996, 87, 343-55; R.
A. Love, H. E. Parge, J . A. Wickersham, Z. Hostomsky,
N. Habuka, E.W. Moomaw, T. Adachi, Z. Hostomska, Cell,
1996, 87, 331-342), herpes (W. 35 Gibson, M. R. Hall,
Drug. Des. Discov. 1997, 15, 39-47)], and
inflammatory,immunological, respiratory (P. R.
Bernstein, P. D. Edwards, J . C. Williams, Prog. Med.
Chem. 1994, 31, 59-120; T. E. Hugli, Trends
Biotechnol. 1996, 14, 409-12, ), cardiovascular (M. T.
Stubbs, W. A. Bode, Thromb. Res. 1993, 69, 1-58; H.
Fukami et al, Current Pharmaceutical Design 1998, 4,
439-453), and neurodegenerative defects including
Alzheimer's disease (R. Vassar, B. D. Bennett, S.
Babu-Kahn, S. Kahn, E. A. Mendiaz, Science, 1999, 286,
735-41), angiogenesis (Kaatinen M et al,
Atherosklerosis 1996, 123 1-2, 123-131) and multiple
sclerosis (Ibrahim MZ et al, J. Neuroimmunol 1996, 70,
131-138. As most proteases bind their substrates in
extended or b-strand conformations, good inhibitors
must thus be able to mimick such a conformation.
b-Hairpin mimetics are thus ideally suited to lock
peptide sequences in an extended conformation. Among
proteases, serine proteases constitute important
therapeutic targets. Serine proteases are classified
by their substrate specificity, particularly by the
type of residue found at Pl, as either trypsin-like
(positively charged residues Lys/Arg preferred at Pl),
elastase-like (small hydrophobic residues Ala/Val at
Pl), or chymotrypsin-like (large hydrophobic residues
Phe/Tyr/Leu at Pl). Serine proteases for which
protease-inhibitor X-ray crystal data is available on
the PDB data base (PDB: www.rcsb.org/pdb) include
trypsin, a-chymotrypsin, g-chymotrypsin, human
neutrophil elastase, thrombin, subtilisin, human
cytomegalovirus, proteinase A, achromobacter, human
cathepsin G, glutamic acid-specific protease,
carbopeptidase D, blood coagulation factorVIIa,
porcine factor IXA, mesentericopeptidase, HCV
protease, and thermitase. Other serine proteases which
are of therapeutic interest include tryptase,
complement convertase, hepatitis C-NS3 protease.
Inhibitors of thrombin (e.g. J . L. Metha, L. Y. Chen,
W. W. Nichols, C. 



Mattsson, D. Gustaffson, T. G. P. Saldeen, J .
Cardiovasc. Pharmacol. 1998, 31, 345-51; C. LiIa5P.
Gloanec, L. Cadet, Y. Herve, J . Fournier, F.
Leborgne, T. J . Verbeuren, G. DeNanteuil, Synth.
Comm. 1998, 28, 4419-29) and factor Xa (e.g. J . P.
Vacca, Annu. Rep. Med. Chem. 1998, 33, 81-90) are in
clinical evaluation as anti-thrombotics, inhibitors of
elastase (J. R. Williams, R. C. Falcone, C. Knee, R.
L. Stein, A. M. Strimpter, B. Reaves, R. E. Giles,
R.D. Krell, Am. Rev. Respir. Dis. 1991, 144, 875-83)
are in clinical trials for emphysema and other
pulmonary diseases whereas tryptase inhibitors are
currently in phase II clinical trials for asthma (C.
Seife, Science 1997, 277, 1602-3), urokinase
inhibitors for breast cancer, and chymase inhibitors
for heart related diseases. Finally, cathepsin G and
elastase are intimately involved in the modulation
ofactivities of cytokines and their receptors.
Particularly at sites of inflammation, high
concentration of cathepsin G, elastase and proteinase
3 are released from infiltrating polymorphonuclear
cells in close temporal correlation to elevated levels
of inflammatory cytokines, strongly indicating that
these proteases are involved in the control of
cytokine bioactivity and availability (U. Bank, S.
Ansorge, J. Leukoc. Biol. 2001, 69, 177-90). Thus
inhibitors of elastase and cathepsin G constitute
valuable targets for novel drug candidates
particularly for chronic obstructive pulmonary disease
(Ohbayashi H, Epert Opin. Investig. Drugs 2002, 11,
965-980). Of the many occurring proteinaceous serine
protease inhibitors, one is a 14 amino acid cyclic
peptide from sunflower seeds, termed sunflower trypsin
inhibitor (SFTI-I) (S. Luckett, R. Santiago Garcia, J.
J. Barker, A. V. Konarev, P. R. Shewry, A. R. Clarke,
R. L. Brady, J. MoL Biol. 1999, 290, 525-533; Y.-Q.
Long, S.-L. Lee, C-Y. Lin, I. J . Enyedy, S. Wang, P.
Li, R. B. Dickson, P. P. Roller, Biorg. & Med. Chem.
Lett. 2001, 11, 2515-25 19), which shows both sequence
and conformational similarity with the trypsinreactive
loop of the Bowman-Birk family of serine protease
inhibitors. The inhibitor adopts a b-hairpin
conformation when bound to the active site of bovine
b-trypsin. SFTI- 1 inhibited b-trypsin (K;<0.1nM),
cathepsin G (K ~0.15nM), elastase (Kj~105mM), 



chymotrypsin (Kj~7.4mM) and thrombin (K 136mM). We
illustrate here an approach to inhibitor design which
involves transplanting the b- hairpin loop from the
naturally occurring peptide onto a hairpin-inducing
template. Based on the well defined 3D-structure of
the b-hairpin mimetics, libraries of compounds can be
designed which ultimately can lead to novel inhibitors
showing different specificity profiles towards several
classes of proteases. Template-bound hairpin mimetic
peptides have been described in the literature (D,
Obrecht, M. Altorfer, J . A. Robinson, Adv. Med. Chem.
1999, 4, 1-68; J . A. Robinson, Syn. Lett. 2000, 4,
429-441), and serine proteinase-inhibiting
template-fixed peptidomimetics and methods for their
synthesis have been described in International Patent
Application WO2003/054000 Al and in Descours A, Moehle
K., Renard A, Robinson J. ChemBioChem 2002, 3, 318-323
but the previously disclosed molecules do not exhibit
high selectivity and particularly high potency.
However, the ability to generate b-hairpin
peptidomimetics using combinatorial and parallel
synthesis methods has nowbeen established (L. Jiang,
K. Moehle, B. Dhanapal, D. Obrecht, J. A. Robinson,
HeIv. CMm. Acta. 2000, 83, 3097-31 12). These methods
allow the synthesis and screening of large hairpin
mimetic libraries, which in turn considerably
facilitates structure-activity studies, and hence the
discovery of new molecules with highly potent and
selective serine protease inhibitory activity, oral
bioavailability, low hemolytic activity to human red
blood cells and low cytotoxicity. The b-hairpin
peptidomimetics of the present invention are compounds
of the general formula (I) wherein is a group of one
of the formulae (a3)COSMETIC COMPOSITION FOR SKIN
APPLICATION SUITABLE FOR RELAXING EXPRESSION WRINKLES 



The present invention relates to a cosmetic
composition for skin application suitable for relaxing
expres sion wrinkles . Face wrinkles are more or less
linear furrows pres ent on the skin of the face, of
varying depths, consid ered as being a sign of skin
aging. The causes of the formation of wrinkles can be
mainly attributed to the combined action of the
following factors : i ) overall chronological skin
aging, ii) force of grav ity, iii) degradation of the
elastic and collagen fibers due to the action of
sunlight; iv) consequence of re peated muscular and
articular movements. These factors influence in
different ways the forma tion of wrinkles depending on
whether these are age wrin kles, gravitational
wrinkles, actinic wrinkles or expression wrinkles.Age
wrinkles are formed as a result of a reduction in the
thickness of the derma and a decrease in the num ber
of fibroblasts present, as well as a slow-down in the
cellular turnover and cellular metabolism itself.
Gravitational wrinkles appear when the elastic fi bers
and altered collagen bundles of the derma are no
longer capable of counterbalancing the force of
gravity and appear physiologically in the aging
process of the organism. Actinic wrinkles are due to
the cumulative damage 



exerted by sun radiation on the elastic and collagen
fi bers. They are present in the photo-exposed
regions. They correspond to a more or less marked
accentuation of the skin weave which creates a series
of fine widely-spread wrinkles. Expression or mimic
muscle wrinkles are furrows which are formed on the
skin of the face essentially as a result of the
repetitive traction exerted by mimic mus cles . At the
age of thirty, expression wrinkles are al ready
clearly visible but with the advancing of age, they
become progressively deeper. They are considered as
being dynamic wrinkles and consequently in direct
relation with contractive muscular energy and the
number of contractions . These wrinkles are more
evident in individuals whowidely use facial mimicking,
they are more marked in various high dynamism points
of the face such as around the mouth or eyes, on the
forehead by wrinkling or on the side most frequently
used for expression. In order to have a better
understanding of their na ture and origin, it should
be noted that facial mimic muscles are related to the
contours of the eye-sockets, eyelids, nose, lips,
cheeks, mouth, auricles, scalp and skin of the neck.
Facial mimic muscles are small and fine, they have the
common factor of having a cutaneous nerve ending and
can be elevator, depressor, constrictor or dilator
muscles. They have a double role: functional 



and exteriorization of the individual's mental
functions. Almost all of them are to be found in the
subcutaneous connective of the front part of the face.
From their deep insertion in the bone stratum of the
face, they rise to the surface towards the skin where,
at the level of the deep dermal stratum, they have
their surface insertion. Their contraction causes the
movement of the facial skin, with the formation of
folds which are always perpendicu lar to the direction
of the muscular fibers . These folds cause a
modification of the facial features which is spe cific
for that particular muscle and can be considered as
being a dynamic expression of the personality,
character or particular state of mind.Facial muscles,
as all muscular tissues, are made up of muscular
fibers (each muscular fiber is a single mus cular
cell) consisting of hundreds of long contractile
bundles called myofibrils in turn consisting of
contractile strands. The nerve fibers innervate the
muscular fi ber through branchings terminating in
swellings called synaptic buttons. When the nerve
stimulus, which induces contraction, reaches the end
of the nerve fiber, at the level of the synaptic
button there is the accumulation of a large number of
vesicles containing the neurohumor ace tylcholine
which, following the fusion of the vesicles themselves
with the neuron membrane, is released in large
quantities within the space passing between the
synaptic button and the muscular fiber (synaptic
space) . 



Once the acetylcholine molecules have been released,
they bind themselves to specific receptors, or canal
pro teins which pass, for the whole thickness, through
the plasmatic membrane of the muscular cell . These
canal re ceptors are generally closed and remain so
until various acetylcholine molecules become bound
with them causing their opening. With the opening of
these receptor canals of acetylcholine there is an
overall passage of large quantities of positive ions
(Na+ sodium ions) inside the muscular cell . This flow
of Na+ ions causes an inversion in the polarity of the
muscular plasmatic membrane: theso-called
depolarization of the membrane which leads to the
creation of an action potential. Once created, the
action potential propagates from where the stimulus
has been applied to the successive membrane area,
causing its depolarization. The action potential
induces the release, in the cy toplasm of the cell, of
Ca2+ calcium ions on the part of the endoplasmic
reticulum, an organelle present inside the muscular
cell which contains large concentrations of calcium
ions. Their release takes place as a result of the
opening of the volt age -dependent canals present in
the reticulum membrane which, under the effect of the
ac tion potential, open, discharging the calcium ions.
At this point, when calcium is released into the
cytoplasm of the muscular cell, all the contractile
strands present therein are rapidly activated causing
the contraction of 



the muscle. The calcium therefore acts as an actual
switch capable of triggering muscular contraction.
Recent anti -wrinkle treatment is specifically based
on interaction with the nerve impulse transmission sy
s tems to muscular fibers on the part of a potentially
toxic substance, botulinus toxin. Botulinus toxin,
commonly referred to as Botulin, is produced by a
bacterium, Clostridium Botulinum, the cause of
infections which can also cause a person's death
byparalysis of the respiratory muscles following
stoppage of the release of acetylcholine at the level
of the nerve endings on the musculature with the
consequent blockage of the nerve impulse transmission
to the muscular membrane . The discovery of its action
mechanism has trans formed this toxin into a drug
capable of attenuating, over approximately 20 years,
many pathological situations such as: hereditary
strabismus, blepharospasm, spasms at the joints,
serious incontinence. As of 1992, a Canadian
dermatologist had the idea of using botulinus toxin in
the cosmetic field for relaxing glabellar wrinkles,
i.e. the vertical lines situated above the eyebrows.
This idea became increasingly applied in non-
therapeutic fields but its application for purely
aesthetic purposes was only approved of by the FDA in
2002. Injected in small doses by means of cutaneous mi
cro-injections into expression wrinkles by plastic sur



geons and dermatologists, it relaxes wrinkles as it
decontracts the muscles. In Italy, approval was
obtained in April 2004, for exclusive use on the part
of plastic sur geons, maxillo-f acial specialists,
dermatologists and ophthalmologists . The use of
Botulinus Toxin for aesthetic purposes, by means of
cutaneous micro- inj ections, is mainly envisaged for
relaxing vertical expression wrinkles of the forehead,
between the eyebrows. Its use has generallybeen
extended however to the upper third of the face
(forehead, glabella, eyes) . Although treatment with
botulinus toxin has revolu tionized the cosmetic
approach of the treatment of face wrinkles, its use is
not without disadvantages which can also be serious.
Possible risks connected with injections of Botulinus
toxin for aesthetic purposes, such as pain in the
treated area, erythema, nausea, swelling, are widely
known and documented in scientific literature. An
exces sive quantity can also cause expression fixture
whereas an error in the inoculum can cause a lowering
of the eyebrow or eyelids. In view of what is
specified above, the necessity for availing of
cosmetic products for relaxing expression wrinkles by
means of a topic and consequently non invasive
application, thus reducing the inherent risks in these
aesthetic treatment methods, is evident. 



An objective of the present invention consists in
supplying a composition and cosmetic method capable of
causing an effective relaxation of expression wrinkles
without resorting to a harsh administration method
(micro- injection) of the active principles.Another
objective of the invention consists in pro viding a
cosmetic composition capable of relaxing expres sion
wrinkles without causing the formation of sideeffects
typical of the local application of botulin. A further
objective of the invention consists in providing a
cosmetic composition free of botulinus toxin which is
capable of reducing cutaneous micro-contractions of
the face producing a relaxation effect of expression
wrinkles causing their attenuation or disappearance.
The objectives of the present invention are achieved
by providing a composition for cosmetic use as
indicated in claim 1 . Further characteristics of the
invention are specified in the subsequent claims. The
present invention derives from the affirmation that by
combining a selected peptide component having a
decontracting or relaxing action on the muscular fiber
with a micro-element which reduces the muscular
contrac tion level by acting directly or indirectly on
a compo nent of the muscular fiber, a synergic
wrinkle-relaxing action is obtained. This relaxing
action is particularly evident with respect to
expression wrinkles. According to a first aspect of
the invention, a cos 



metic composition is therefore provided, based on
active principles which, by acting by means of direct
and/or indirect mechanisms on various action sites at
the level ofthe cell or muscular fiber, produce a
synergic relaxing action on the fiber itself which
causes a particularly appreciable relaxation of the
expression wrinkle from an aesthetic point of view. In
accordance with a first aspect of the invention, the
Applicant has found that the synergic relaxing action
on wrinkles is particularly marked when the active pep
tide component of the composition comprises a
pentapeptide containing the following amino acids:
alanine (ala) , arginine (arg) , proline (pro) ,
glycine (gly) . According to a preferred embodiment,
said peptide component consists of 5 amino acids with
a curare-like activity and preferably comprises the
following sequence: GLY-PRO-ARG-PRO-ALA . On a
synaptic level, the GLY-PRO-ARG-PRO-ALA com petes with
the acetylcholine neurotransmitter in the bond with
its receptor, which is present at the level of the
membrane of the muscular cell and has a canal-shaped
structure. These canal receptors are generally closed
and remain so until various acetylcholine molecules
bind with them causing their opening. Following the
bond of said pentapeptide in the place of
acetylcholine, the canals remain closed and
consequently there is no passage of positive ions (Na+
sodium ions) inside the muscular cell, 



necessary for causing the depolarization of the
membraneand consequently the muscular contraction does
not occur due to the non-accumulation of calcium ions.
Typically, a pentapeptide of the gly-pro-arg-proala-
NH2 type, which is particularly suitable for the
application of the invention, can be obtained by means
of a chemical synthesis process in solid phase.
According to this synthesis procedure, the
pentapeptide is synthesized using a polymeric solid
carrier, such as, for example, the
chlorotritylchloride-2 resin to which the amino acids
are bound in succession, starting from the first one.
The latter can be used in a suitably modified form so
that it is bound to the resin and remains protected
(Fmocprotection) by the action of the reagents used
during the polypeptide synthesis. One or more series
of purification phases conven iently follow, typically
by means of ion exchange chroma tography and gel
chromatography which lead to the produc tion of the
purified oligopeptide. According to an embodiment, the
active peptide component of the composition of the
invention comprises a gly-pro-arg-pro-ala-NH 2
pentapeptide, associated with a dipeptide having a
decontracting or relaxing action of the muscular
fiber, conveniently comprising the amino ac ids
tyrosine and arginine which intervene in the
neurotransmission processes causing a relaxation of
the muscular fiber and the consequent relaxation of
the mu scula ture itself. 



, In particular, said tyrosine arginine dipeptide: -
in the neurons of the central nervous system (CNS) ,
stimulates the gene expression o f the POMC
(Pr.oopiomelanocortine) gene precursor o f metenkef
aline, the neuropeptide involved in the relaxation of
the mu scu la ture . - reduces the CGRP (Calcitonin
Gene Related Peptide) synthesis, the neuropeptide
involved in stimulating the mu s cular activity.
Whereas on the one hand, acetylcholine produces a
contraction of the muscular fibres, on the other, the
CGRP stimulates the production of cyclic AMP which,
through a series of chain phosphorylations, reinforces
the tone of the contraction and activates the p ro
duction of energy in the muscular cell. According to
an embodiment, the tyrosine-arginine dipeptide is
acetylated to make it more lipophilic, more stable and
bio-available on a cutaneous level. Acetyl tyrosine-
arginine -1 cetyl ester, a form capable of effec
tively modulating the release of neurohumors, is p
articu larly suitable for skin and cosmetic
application. According to another embodiment, the
cosmetic com position comprises an association with
one or both penta/di-peptide components previously
described -with amicro -element which reduces the
level of muscular con traction. Within the scope of
the invention, the term micro element refers to
physiologically acceptable inorganic 



elements which exert an action and an intervene in pro
viding nerve stimuli to muscular fibers . Suitable
micro elements within the scope of the invention
comprise one or more micro-elements selected from
sodium, potassium, magnesium, their salts and
physiologically acceptable derivatives . The
contemporaneous presence of the micro -elements
sodium, potassium and magnesium, is particularly
advanta geous as, by acting with different mechanisms
described further on, these micro-elements cause the
closure of two access points of the muscular cell,
considerably limiting the release of calcium ions
therefrom and preventing the muscular contraction
mechanism. It has been observed in Ll in vitro" tests,
that the administration at a level of the
neuro-muscular synapses of a combination of sodium and
potassium causes a myorelaxing action and which
results in a consequent relaxa tion of expression
wrinkles. In this respect, the Applicant has also
identified in the aqueous -based extract of anise, a
natural source which is rich in sodium and above all
potassium salts.Its action mechanism of the
myorelaxing type is specifi cally linked to the
potassium which blocks the sodiumpotassium pump
present at the level of the muscular cell membrane,
forestalling the inlet of sodium and preventing the
contraction of the muscular myofibrils. The
nonintroduction of sodium and strong presence of
potassium 



outside the muscular cell prevents the depolarization
of the membrane and the opening of the calcium canals
situ ated at the level of the endoplasmic reticulum of
the muscular cell. The non- accumulation of said
calcium ions in the cell prevents the myofibrils
contained inside the muscular cell from contracting,
thus avoiding the con traction of the whole muscle.
Anise extract therefore represents a natural source of
sodium-potassium which is particularly suitable for
producing a cosmetic composition for fighting
expression wrinkles . A suitable aqueous solution rich
in Na+ salts and above all K+ salts is obtained by
aqueous extraction from Pimpinella Asinum fruit using
water as solvent and a raw material/extract ratio
equal to 1/2 . The extraction proc ess typically
comprises the dissolution of the anise fruit in water,
subsequent enzymatic hydrolysis, separa tion of the
soluble and insoluble phases, filtration and
optionally a final sterile filtration.Typically, the
presence, inside the cosmetic compo sition of the
invention, of magnesium and/or its salts/derivatives
can also be important for the purposes of the final
anti-wrinkle effect as this micro-element exerts a
decontracting activity on the musculature, as
demonstrated by the "in vitro" tests effected.
Magnesium does in fact cause a reduction in the con
centration of Calcium ions by interfering with the
volt 



age-dependent Calcium canals present at the level of
the endoplasmic reticulum of the muscular cell. By
preventing these from opening, the magnesium prevents
the release of the calcium ions crammed in the
reticulum. By inhibiting their release, the stimulus
to contraction is also inhib ited. It has been
experimentally demonstrated that by varying the
concentration of Magnesium ions in various periods,
the quantity of Calcium ions that is released from the
endoplasmic reticulum vesicles decreases with an
increase in the same concentration of Mg++ present in
the medium. In particular, the dependence of the flow
at the outlet of the calcium ions on the external
concentration of magnesium ions was evaluated. The
results obtained are shown in the graph of figure 2 .
Among the different derivatives of magnesium which can
be used within the scope of the invention,
magnesiumgluconate has proved to be particularly
appreciable for use within a cosmetic composition.
According to a particular preferred embodiment, the
cosmetic composition of the invention comprises a
combination of a pentapeptide of gly-pro-arg-pro-ala
with a dipeptide of acetyl tyrosine-arginine and
sodium, potas sium and magnesium gluconate micro
-elements . The continuative topic application of this
composition on the areas of the body requiring
anti-wrinkle treatment against expression wrinkles
induces a relaxation of the 



muscular fibers, as shown by the "in vitro" tests,
caus ing, for example, a reduction in the depth of the
wrin kles formed by repeated contractions of movements
of fa cial expression muscles. According to an
embodiment, the composition of the invention comprises
: - from 0.001% to 5% by weight of Sodium and
Potassium - from 0.001% to 5% of Magnesium gluconate -
from 0.001% to 5% of acetyl tyrosyl-arginyl
(dipeptide) - 1-cetyl Ester - from 0.001% to 5% of
gly-pro-arg-pro-ala-NH 2 The Applicant envisages the
use of these active principles in increasing dosages
in relation to the grav ity of the wrinkles which can
be defined according to an evaluation scale which
however is not exhaustive, such asmoderate wrinkles,
deep wrinkles and very deep wrinkles. In order to
relax expression wrinkles, the above ac tive
principles operate synergically on the decontraction
mechanism of the muscular cell, according to the
following action procedures: - Pentapeptide of
gly-pro-arg-pro-ala-NH 2 mainly acts on the post
-synaptic membrane. Said pentapeptide is a com
petitive antagonist of membrane receptors for
acetylcho line (Ach) . When the membrane receptors for
acetylcholine are blocked, the ion canals remain
closed. The sodium ions do not pass inside the
muscular cell, the release of calcium ions is
consequently not induced and the muscle 



remains relaxed, with the consequent relaxation of the
surface tissues and softening of the wrinkles. - The
association of sodium and potassium has the prop erty
of acting on the sodium-potassium pumps presents at
the level of the muscular cell membrane blocking it
and consequently preventing the opening of the calcium
ca nals. The non- accumulation of calcium ions in the
muscular cell ensures that the contraction does not
take place . - Magnesium is an antagonist of calcium
and inhibits its release on the part of the
voltage-dependent calcium ca nals present on the
endoplasmic reticulum of the muscular cell. By
inhibiting their release the stimulus for contraction
is also inhibited. - Acetyl dipeptide of tyros
ine-arginine 1 cetyl ester stimulates the synthesis of
the messenger neuropeptides of muscular relaxation and
inhibits the synthesis of the messenger mediators of
muscular contraction. The decontracting synergic
activity of facial mus cles according to a preferred
embodiment of the prepara tion, object of the
invention, is expressed by a combina tion of these
different action mechanisms, illustrated in enclosed
Figure 3 . The cosmetic compositions or preparations
of the in vention are provided in any suitable form
for skin appli cation, such as creams, emulsions,
lotions, gels, oils, pastes, ointments, sprays, etc.
for obstructing and reducing 



cutaneous micro-contractions with the final effect of
relaxing expression wrinkles. The equipment currently
available for the technology according to customary
procedures for experts in the field, is used for the
preparation of the compositions. One or more of the
active principles are added and dispersed inside a
physiologically acceptable carrier ac cording to
procedures known to experts in the field, con
veniently adding one or more additives such as
stabiliz ers, emulsifying agents, excipients,
preservatives, aromas and suspending agents.To extend
their activity and provide a better per formance
through the skin, said active principles can be
enclosed in a transporter or carrier comprising
liposomes which gradually release them into the action
site. The use of liposomes has the purpose of
facilitating the penetration of the active principles
as far as the action site. The liposomes used are
preferably of the multi lamellar type and conveniently
have dimensions within the range of 150-500 nm. The
particles generally have more than 5 lamellas and
their concentric rings are slowly de grading; they
gradually release their contents which are externally
diffused as the concentration in the outer phase
diminishes. The high number of lamellas allows a
better retention of the hydrosoluble molecules with
respect to other types of vesicles. In particular, the
liposomes used in the prepara 



tion/composition, object of the invention, are of the
pro-liposome type, i.e. liposomes which are formed
during the processing phases of the preparation. The
phospholipids are conveniently provided in the form of
disor derly assembled bilayers and the formation of
the lipo somes is triggered by the addition, under
stirring, of a suitable quantity of water in excess
with respect to the mixture of active principles. The
application of the cosmetic composition on theskin of
the face can be effected directly with the fin gers
and/or using a method, already submitted as patent
application, which allows the preparation to be spread
directly on the furrow of the wrinkle by means of a
graded syringe precision applier, equipped with a
cannula for external application with a truncated end.
Due to the precision application of the cosmetic
preparation, this application device (Swiss patent
application Nr. 01714/04) represents an innovation as
it allows the preparation to be precisely applied
directly to the fur row of the wrinkles, also
improving the efficacy of the composition itself,
object of the present patent. It is also possible for
the active principles to be freely dispersed in a
cosmetic preparation and this use is preferably but
not exclusively effected in continua tion products
aimed at being freely distributed on the facial skin,
rather than on the furrow of the wrinkle. The
following examples are provided for purely il 



lustrative purposes of the present invention and
should in no way be considered as limiting its
protection scope, as specified in the enclosed claims
. EXAMPLE 1 Formulation of a cosmetic composition
according to the invention, with liposomes, suitable
as an attack preparation and called Botoina(r) for
endermic applications:- 1% by weight of pent apeptide
of gly-pro-arg-pro-ala-NH 2 - 4% by weight of anise
extract - 1% of Magnesium gluconate - 2% of acetyl
tyrosyl-arginyl (Dipeptide) -1 cetyl Ester - 6-8% of
liquid paraffin - 5-7% of polyisoprene - 0.1-1% of
stearylic alcohol 25-ethoxylate - 1-2% of
coccus-polypeptide of wheat - 1-2% of wheat proteins
esterified with palmitic acid - 1-3% of glyceryl
isostearate - 1-3% of propylene glycol - 0-1% of
lanolin oil - 0-1% of dimethicone - 0.1-1% of lecithin
- 0.001-0.1% of glycerin - 0.001-0.1% of alcohol -
preservatives/antioxidants as required - perfume -
water as required up to 100 EXAMPLE 2 Formulation of a
cosmetic composition according to the 



invention suitable as a continuation cosmetic prepara
tion: - 0.5% by weight of pentapeptide of
gly-pro-arg-pro-ala- NH2 - 1% by weight of anise
extract0.5% of Magnesium gluconate - 1% of acetyl
tyrosyl-arginyl (Dipeptide) -1 cetyl Ester - 5-7% of
liquid paraffin - 5-7% of polyisoprene - 0.1-1% of
stearylic alcohol 25-ethoxylate 1-2% of
coccus-polypeptide of wheat - 1-2% of wheat proteins
esterified with palmitic acid - 1-3% of glyceryl
isostearate - 1-3% of propylene glycol - 2-3% of
isostearylic alcohol - 0-1% of lanolin oil - 0-1% of
panthenol - preservatives/antioxidants as required -
perfume - water as required up to 100 EXAMPLE 3
Formulation of a cosmetic composition according to the
invention suitable as a maintenance cosmetic
preparation: - 0.3% by weight of pentapeptide of
gly-pro-arg-pro-ala- NH2 - 0.5% by weight of anise
extract - 0.3% of Magnesium gluconate 



- 0.5% of acetyl tyrosyl-arginyl (Dipeptide) -1 cetyl
Es ter - 6% of liquid paraffin- 5% of polyisoprene -
0.5% of stearylic alcohol 25-ethoxylate - 2% of
coccus-polypeptide of wheat - 2% of wheat proteins
esterified with palmitic acid - 2% of glyceryl
isostearate - 1% of propylene glycol - 3% of
isostearylic alcohol - 0.5% of lanolin oil - 0.5% of
dimethicone - perfume - preservatives/antioxidants as
required - water as required up to 100 EXAMPLE 4 In
order to evaluate the efficacy of the preparation,
object of Example 1 , a self -evaluation test was ef
fected on the part of a sample of 40 women aged
between 35 and 65 years. The volunteers applied the
attack preparation to wrinkles for 20 days, using the
syringe applier with a truncated end cannula. The
sample of women was made up as follows: - 16 women
aged between 35 and 45 years - 12 women aged between
46 and 55 years - 12 women aged between 56 and 65
years 



The preparation was applied at a dose of a milliliter
specifically in the furrow of forehead wrinkles, gla
bellar wrinkles, eye contours, nose- labial wrinkles
and lips contours. It was left to act for 10 minutes
and was then massaged with the finger tips until its
complete absorption. The volunteers expressed a self
-evaluation on the state of their expression and skin
wrinkles in general at the end of the 20 days of
treatment, by answering a ques tionnaire . With the
question: "Have you noticed a reduction in expression
wrinkles?" the results were as follows: - 75% of the
volunteers (3 0 out of 40 women) declared that they
had noticed a reduction in expression wrinkles. - In
the sample consisting of 16 women aged between 35 and
45 years, 87.5% (14 women out of 16) declared they had
noticed a reduction in expression wrinkles. In the
sample consisting of 12 women aged between 46 and 55
years, 58.3% (7 women out of 12) declared they had
noticed a reduction in expression wrinkles. - In the
sample consisting of 12 women aged between 56 and 65
years, 75% (9 women out of 12) declared they had
noticed a reduction in expression wrinkles. With the
question: "After 20 days, did you notice an
improvement in your skin with respect to smoothness
and wrinkle relaxation?", the results were as
follows:- 80% of the volunteers (32 women out of 40)
declared they had noticed an improvement in their
skin. - In the sample consisting of 16 women aged
between 35 



and 45 years, 62.5% (10 women out of 16) declared they
had noticed an improvement in their skin. - In the
sample consisting of 12 women aged between 4 6 and 55
years, 83.3% (10 women out of 12) declared they had
noticed an improvement in their skin. - In the sample
consisting of 12 women aged between 56 and 65 years,
100% o f the women declared they had noticed an
improvement in their skin. They were also asked to
'"give an opinion " on " 'the use of the particular
application method for the purpose o f decreasing
wrinkles . With the question "Do you find that the
application method of the preparation on the furrow of
the wrinkle with a syringe and cannula is useful for
obtaining a decrease in wrinkles?", the results were
as follows : - 92% of the volunteers (37 women out of
40) replied YES. - In the sample consisting of 16
women aged between 35 and 45 years, 87.5% (14 women
out of 16) replied YES. - In the sample consisting of
12 women aged between 4 6 and 55 years, 100% replied
YES. - In the sample consisting of 12 women aged
between 56 and 65 years, 91.7% (11 women out of 12)
replied YES.EXAMPLE 5 In vitro efficacy test on
pentapeptide The frequency of the contractions was
determined in a nerve-muscle co-culture model to
evaluate the decontracting capacity of pentapeptide
gly-pro-arg-pro-ala- 



NH2, used at a concentration of 0.3% by weight. After
1 minute and after 2 hours of incubation with the
active principle being examined, the contractions
verified over a period of 30 sec. were counted. With
the use of 0.3% of said pentapeptide, the re ductions
in the frequency of the contractions were as follows :
- After 1 minute the average reduction in the
contraction frequency was 69.75% - After 2 hours the
average reduction in the contraction frequency was
60.75% The data obtained are summarized in the graph
illus trated in enclosed figure 4 . EXAMPLE 6 The
activity was evaluated, of the two micro elements
Sodium and Potassium combined for the cosmetic
application. In vitro efficacy test The entity of the
contraction was determined in a nerve-muscle model to
evaluate the decontracting capacityof the Sodium-
Potassium combination at 1 , 2 , 3%. The con tractions
verified over a period of 30 sec. were counted before
the beginning of the treatment itself and after 20
minutes of contact of the co-culture with the active
principle being tested. The Sodium- Potassium
combination shows a myorelaxing activity, reducing the
muscular contractions to 



the following extent : Sodium-Potassium 1%: -27%
Sodium-Potassium 2%: -86% Sodium- Potassium 3%: -100%
These results are summarized in the graph illustrated
in Figure 1 . In vitro efficacy test The reduction in
the surface, length and number of crow's feet
wrinkles, glabellar and nose-labial wrinkles was
evaluated in 20, 19, 20 volunteers respectively. These
applied an emulsion containing Sodium-Potassium at 4%
twice a day for 28 days. At the end of the 28 days,
the following results were obtained: Crow's feet
wrinkles: Total surface reduction: -40% Total length
reduction: -34% Total number reduction: -13%
Improvements observed in 85% of the
volunteers:Glabellar wrinkles Total surface reduction:
-20% Total length reduction: -21% Total number
reduction: -18% Improvements observed in 68% of the
volunteers. Nose-labial wrinkles Total surface
reduction: -22% Total length reduction: -20% Total
number reduction: -17% 



Improvements observed in 65% of the volunteers.
EXAMPLE 7 The decontracting efficacy was evaluated, of
dipeptide N-acetyl tyrosyl-arginyl (Dipeptide)
hexadecyl es ter, dissolved in a hydro-glycol
excipients . In vitro efficacy test 1 . Evaluation of
the gene expression of the POMC gene (relaxation
neurohumor in a culture of human keratinocytes
incubated for 24 h in the presence of acetyl dipep
tide at 0.4%, 0.9% and 1.9%. With respect to the
reference , the greatest over-expression of the gene
being tested proved to be : acetyl Dipeptide-1 cetyl
ester 0.9% > + 29% acetyl Dipeptide-1 cetyl ester 1.9%
> + 63% 2 . Evaluation of the CGRP synthesis
(contraction neurohumor) in a culture of neurons
incubated for 6 hours inthe presence of acetyl
dipeptide at 2.8% and 4.7%. With respect to the
reference, the reduction in the GGRP syn thesis is
observed after incubation with dipeptide equal to:
acetyl Dipeptide-1 cetyl ester 2.8%: -0% - acetyl
Dipeptide-1 cetyl ester 4.7%: -50% 3 . Evaluation of
the contraction frequency in a nervemuscle co-culture
model in incubation with acetyl Dipep tide-1 cetyl
ester at 0.9% for 5 minutes and 2 h . The contraction
of the 3 muscular fibers subjected to control
decreases as follows: 



- after 5 minutes of incubation with acetyl
Dipeptide-1 cetyl ester 1 fiber out of 3 shows a
contraction inhibi tion higher than 20% - after 2
hours of incubation with acetyl Dipeptide-1 ce tyl
ester all 3 fibers show a contraction inhibition of
100%. The results obtained are summarized in the
following Table.DECREASE IN THE MUSCULAR FIBER
CONTRACTIONCLAIMS 1 . A cosmetic composition suitable
for relaxing expres sion wrinkles comprising at least
one peptide with a decontracting action on the
muscular fiber, at least one micro-element which
reduces the contraction of a muscular fiber and a
cosmetically acceptable carrier. 2 . The composition
according to claim 1 , wherein said peptide is
selected from a dipeptide, a pentapeptide and mixtures
thereof . 3 . The composition according to claim 1 or
2 , wherein said peptide is a pentapeptide which
comprises the fol lowing amino acids : alanine (ala) ,
arginine (arg) , pro line (pro) , glycine (gly) . 4 .
The composition according to claim 2 or 3, wherein
said pentapeptide has the sequence GLY -PRO -ARG -PRO
-ALA. 5 . The composition according to any of the
claims 1-4, wherein said dipeptide comprises the amino
acids tyrosine and arginine . 6 . The composition
according to any of the claims 1-5, 



wherein said dipeptide is acetylated to make it more
lipophilic . 7 . The composition according to claim 6
, wherein said acetylated dipeptide is acetyl
tyrosine-arginine-1 cetyl ester. 8 . The composition
according to any of the previousclaims 1-7, wherein
said at least one peptide comprises a pentapeptide of
gly-pro-arg-pro-ala-NH 2 and the dipeptide tyros
ine-arginine . 9 . The composition according to any of
the claims 1-8, wherein said micro-element comprises
sodium, potassium, magnesium, their salts and/or
physiologically acceptable derivatives and mixtures
thereof . 10. The composition according to any of the
claims 1-9, wherein the association of
sodium-potassium microelements is supplied in the form
of an aqueous anise ex tract . 11. The composition
according to any of the claims 1-10, wherein said
micro-element comprises magnesium gluconate. 12. The
composition according to any of the claims 1-11,
wherein said micro-element is an association of
sodium, potassium and magnesium gluconate. 13. The
composition according to any of the claims 1-12,
comprising a gly-pro-arg-pro-ala-NH 2 pentapeptide, an
acetyl tyrosine-arginine-1 cetyl ester dipeptide,
sodium, potassium, magnesium gluconate and a
cosmetically accept able carrier. 



14. The composition according to any of the claims
1-13, comprising from 0.001% to 5% by weight of sodium
and po tassium, from 0.001% to 5% by weight of
magnesium gluconate, from 0.001% to 5% by weight of
acetyl tyrosylarginyl-1 cetyl ester and from 0.001% to
5% o f gly-proarg- pro-ala-NH 2 pentapeptide . 15. The
composition according to any of the claims 1-14, in
the form o f a cosmetic cream for skin application.
16. The composition according to any of the claims
1-15, wherein said carrier comprises liposomes. 17.
The composition according to claim 16, wherein said
liposomes are of the multilamellar type. 18. The
composition according to claim 16 or 17, wherein said
liposomes have a dimension ranging from 150-500 ntn.
19. A cosmetic treatment method for the relaxation of
wrinkles comprising the skin application, when
treatment is necessary, of a cosmetically effective
quantity of a composition according to any o f the
claims from 1 to 18 . 20. The method according to
claim 19, comprising the ap plication of the cosmetic
composition directly on the furrow o f the wrinkle by
means of a graded syringe p reci sion applier,
equipped with a cannula for external app li cation
with a truncated end. 21. The method according to
claim 19 or 20, wherein said wrinkles are expression
wrinkles . 


