WO 2004/ 039454 PCT/ EP2003/ 012097 FORMULATI ONS CONTAI NI NG MELATONI N, G NKGO
Bl LOBA AND BIOTIN Description 5 The present invention relates to a
conposition which conprises as active ingredients a conbination of

mel atoni n, gi_nkgo biloba and biotin. The conposition is rticularl

sui tabl e for "Br 68047 RG%ASAmul ations for 10 topicaIPEEKFF% |%£$ié$%%e hai r.
The use of nelatonin for beneficially influencing hair growh is known.

Mel atonin has a stimulating effect on hair growmh due to the selective

interaction W pHrRUBLATEbNEEtaNTAGNGRIE MERfATONG MhaidTNi@ld iglgseAMYNel contr ol
the growmh of hair. This stinulating effect can be observed with the use of

di fferent concentrations of nel atoni ®1°2dNUs- Pat ent 5,952,373 describes a
met hod for the treatnment of skin, in which a conposition which conprises
as active ingredient one or nore flavonoids. is applied. There is no
reference to the use of nelatonin a8°%ktYV&° ngredient for inproving hair
25 grom hs US patent application US 2002/0061870 di scl oses a conposition

for the amel ioration of., hearing . oss inni t us. T@& i tj,on., whi ch

is adm ni st eb‘@& i%r%f)&fﬂér rﬁnaffergcﬁoébl égﬁaééﬁpﬁ%eé a- af?%gé?ﬁgg erdhoJTChacti ve

i ngredi ents, coppirasals y &$ soacheivadi nggrelddteoriion, a combination of
melatonin, ginkgo biloba and biotin. The composition is
particularly suitable for producing formulations for

10 topical application in the hair.

The use of melatonin for beneficially influencing hair
growth is known. Melatonin has a stimulating effect on
hair growth due to the selective interaction with
15 proliferating cells of the hair follicles which control
the growth of hair. This stimulating effect can be
observed with the use of different concentrations of

melatonin.

20 US-~Patent 5,952,373 describes a method for the
treatment of skin, in which a composition which
comprises as active ingredient one or more flavonoids
is applied. There 1is no reference to the use of
melatonin as active ingredient for improving hair

25 growth.

US patent application US 2002/0061870 discloses a
composition for the amelioration of hearing loss or
tinnitus. This composition, which is administered in
30 form of a tablet, comprises a large number of active
ingredients, optionally also including melatonin,
biotin or ginkgo biloba. There is no reference to the
use for improving hair growth or to topical
application.
35
It has surprisingly been found in the investigations
leading to the present invention that the addition of

ginkgo biloba and biotin in simultaneous wuse of



bi otin or ginkgo biloba. There is no reference to the wuse for inproving
hair gromh or to topical application. 35 It has surprisingly been found in
the investigations |leading to the present invention that the addition of

gi nkgo biloba and biotin in sinultaneous use of - 2 nelatonin enhance the
effect of nelatonin, and retention of T atonin on the surface of the scalp
Is increased. 5 One aspect. of the present invention is _thus a conpasition

whi ch conpri sBRLABORER| veeRRRRRII eM'S (aFifREFat i n Gl P& iRrat i ¢84
thereof, (b) gepkeeibhl ofa @slatdtiRCbnO ANt PNEa®E BEr & HONstaipentss
thereof and (c) biotin. The conposition is preferably a topical 10
formul ati on stRt58f8Sfor pharnmaceutical or/and cosmetic uses, in particul ar
for application to the scalp. The conposition of the invention conprises a

conbi nati @n oé active Eﬁgred'egéﬁ. The first conponent 15 of %his

conbi nati on i ¥ fel &5 or® &t oM TE SR vat Ve ChB at orii n WRPFvafi ves
are preferabl yompekétied fwhimlb- nemboxgesy@Eaananeivh- netdwedieypd ofglaan,

5- met hoxyt rypt . 5- et hoxyi l.e-3-agetjc aci 2%- - hyde l_at oni n.
Besi dos { heeeroiperiite Ot & st Mlade ™, P EnBrabagteibdorta Ty
accept abl e sakkbracestersantid wmplogx Bonpoudwss titkuents Tie sabnand

conponent  of QE? B?H??ﬁtti?ﬂeiSc&%ﬁ@@&%ion is preferably a topical
10 formulation suitable for pharmaceutical or/and cosmetic

uses, in particular for application to the scalp.

The composition of the invention comprises a
combination of active ingredients. The first component
15 of this combination 1is melatonin or a melatonin
derivative. Melatonin  derivatives are preferably
selected from 5-methoxytryptamine, 5-methoxytryptophan,
5-methoxytryptophol, 5-methoxyindole-3-acetic acid and
6-hydroxymelatonin. Besides these substances it is also
20 possible to employ physiologically acceptable salts,

esters and complex compounds thereof.

The second component of the composition is ginkgo
biloba. Ginkgo biloba has a beneficial influence on
25 wvarious metabolic functions. A further adVantageous
property of ginkgo is the enhancement of the potential
for trapping free radicals. A ginkgo Dbiloba is
preferably used as extract, in particular as dry
extract, or/and one or more constituents thereof. Dry
30 extracts from ginkgo leaves are particularly suitable

for use of the composition of the invention.

A further component of the composition of the invention
is biotin. Biotin displays its effect for example as
35 coenzyme in fatty acid and amino acid metabolism, e.g.

in transcarboxylation reactions.

The concentration of the active ingredients in the

composition <can be varied within wide 1limits -



bi | oba. G nkgo bil oba has a beneficial influence on 25 various netabolic
functions. A further advantageous property of ginkgo is the enhancenent of
the potential for trapping free radicals. A ginkgo biloba is preferably
used as extract, in particular as dry extract, or/and one or nore

constituents thereof. Dry 30 extracts frémgi nkgo | eaves are particularly
suitable for use of the conposition of the invention. A further corrponent

of the composi®PeRALRI t heDi nfF&%ti oFPCis bFot LA, BeoEtH iddpl al/RT i t §N&f f ect
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in the conpoStETRPPYEREHE Tar it widPIn WRFHESEP %Ifﬁj g ©on the
use. It i s berefigwalighan theaseancent rathens t@ftat]he welghe Htgtfedlthﬂts each
to be gependentl in ththane het 00010 ht) t.0 1%(\/\/e| ght)

en 0.
based on he TOTRY> Jr%ﬁh of "Fhe B \Aecorsap—tjloc{h he 8‘8%8&63{1(15}.0%
nmel atoni n or maelaimad)mimnidlerdmalmate VES| spr@rf@frelbdlyl yOOOOID%% (vt it ) to 0.01%

ht Th ht
o 019 (wel hty e ThEe gsdent TR T SRRsPnRat st Phr arbRde! b Rl ohe)
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about 0.01 ”gc&?cért?w‘?fét}oﬁg’ofofbf@%%o'l'sn DfcFELELOD! . (S VRLLYEnese

adm ni stered per applicatio
10 to 0.05% (weight).

Preferably about 0.001 mg to about 10 mg, preferably
about 0.01 mg to about 1 mg, of melatonin or melatonin
derivative are administered per application.

15
The three active ingredient components of the
composition of +the invention display a profile of
effects which promotes hair growth, provides protection
from aging, improves hair thickness or/and reduces the

20 telogen rate. The effect of melatonin on the hair
follicle is surprisingly enhanced by the combination
with ginkgo biloba and biotin. It is thus possible to
employ even very low concentrations of melatonin, for
example about 0.001-10 mg, preferably about 0.01-1 mg

25 per application, with a satisfactory effect.

The combination of melatonin, ginkgo biloba and biotin
can be administered in a suitable carrier system. The
active ingredients are preferably present as solution
30 or/and dispersion in a liquid, semisolid or solid
carrier system. Examples of suitable carrier systems
are liquids such as water or aqueous buffer solutions,
physiologically tolerated organic solvents such as
ethanol or combinations thereof, oil-water emulsions,
35 water-oil emulsions, fats, polyethylene glycols,
propylene glycols, glycerol, emulsifiers or
combinations thereof, and other carriers or excipients

used in pharmaceutical and cosmetic formulations.



15 The three active ingredient conponents of the conposition of the
‘invention display a profile of effects which pronoteshair growth, provides
protection from aging, inproves hair thickness or/and reduces the 20
:telogen rate. The effect of nelatonin on the hair follicle is surprisingly
enhanced by the combination with ginkgo %i1oba and biotin. It is thus

possible to enploy even very | ow concentrations of nelatonin, for  exanple
about 0. 001- 1Bhfig Ussy ePEr 851 VA EBRRMS 0 COFLi kg SYSEHRr dpfSili @t FBRIiREL h a

"satisfactory e{/teeh. wIlaﬁ @omdytréa;t Imwnm&mtm n(w@igkgp bil abaeandnbi otin
can be adm nistered :Hn %@bl car r s stem The act ve mgrgn?il ents
are preferabl?aﬁFégg grad He§§ BPEper &° rPf% 2 FFQui

"semisolid or palbd araraq@éo@ystenrlExam}ylsa&mflsLpraf)éeabhyr el usyetens

are |iqui such as vater or ueous ffer solut] nsg physi ol ogical |y

t ol er at edd%r géﬂl c?sof78fs guc s é?qﬁangl oréc Isi)l natl oﬁé%tﬁg?lggfcc,ﬁy
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propyl ene glycols, glycerol, enmulsifiers or conbinations thereof, and other

carriers or excipients wused in pharnmaceutical and cosnetic fornulations. 4
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preferred. Th an ‘aqueous carrier emis preferablgl adj ust ed
10 follicle. The placement of the active ingredients in

the hair follicle is optimized thereby. Controlled
absorption of the melatonin, ginkgo biloba and biotin
active ingredients can moreover be made possible by the
carrier system.
15
The processing of melatonin with ginkgo biloba and
biotin in suitable carrier systems may in addition lead
to a prevention or delay of melatonin absorption. The
normal human plasma level is not influenced thereby. In
20 addition, a longer-lasting effect of the active

ingredients can be achieved.

Stable formulations used in cosmetics, especially in
the form of cosmetics solutions, can be obtained by

25 formulation in a carrier system.

In the use of specific formulation systems such as
liposomes, nanosomes or solid inclusion carriers such
as agarose it is possible to obtain compositions which
30 permit controlled delivery of at least one of the
active ingredients, in particular of all the active

ingredients.

The compositions of the invention are particularly
35 suitable for pharmaceutical or/and - cosmetic
applications, for example in hair. The compositions may
be in the form of a solution, suspension, emulsion,
microemulsion, nanosystem, cream, gel, lotion, spray,

foam or ointment or any other form suitable for topical



5 in a range between pH 3 and pH 6, particularly preferably in the range
frompH 3.5 and pH 4. These carrier systens advantageously enabl e targeted
delivery of the active ingredients to the hair 10 follicle. The placenent
of the active ingredients in the hair folllcle Is optim zed thereby.
Controll ed absorption of the nel atonin, glnkgo bi |l oba and biotin active
I ngredi ents can npreover OSSIb|e qy the  carrier syste 15 The

proce53|ng(ﬁaﬁﬁﬂ%ﬁ%%%ﬂnﬁﬁtHHgVnﬁ § BOr8Bd lan MRS h 1 QUPREHRELRLrri er

systens may idr addiglidet ead styastaenpr %‘é&lé'fdt@ai Off rdel ayubésr,rellabeﬁllas,
absorption. The _nor sma | evel is _no |an nced tg gs In 20
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In the use of Speci nulatio ens suc nanosones or
solid inclusishngheridess smphlesswhgahopaovtides podsidie wnibbfaknone
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active ingre In particula the active ingredients.
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conposi tions nmay
10 ampules ensure safe and satisfactory handling.

Besides the active ingredients, the compositions of the
invention may comprise one or more cosmetic or/and
pharmaceutical excipients or additives, for example
15 thickeners, minerals, oils, vitamins, e.g. vitamin A,

especially in the form of retinoic acid, or fragrances.

The combination preparations of the invention are
recommended in particular for application in the
20 evening and display their effect in particular during
the night. With this mode of application, the effect of
the composition is particularly strong. The
compositions of the invention are particularly suitable
for stimulation of the hair follicles and a beneficial

25 influence on hair growth.

The treatment takes place in particular in topical
applications suitable for wuse in the hair, which
comprise the appropriate concentrations suitable for
30 the particular purpose of use of the active

ingredients.

The composition of the invention can be employed for
promoting hair growth, in particular for the prevention
35 or/and treatment of alopecia in men or in women.
Particularly preferred indications are male-type
androgenic alopecia, female-type androgenic alopecia,
male-type diffuse alopecia and female-type diffuse

alopecia.



be in the formof a solution, suspension, emulsion, mcroemnmulsion,
nanosystem cream gel, lotion, spray, foamor ointnent or any other form
suitable for topical - 5 applications. They are normally enployed in a
packagi ng or application system selected fromtubes, bottles, spray

bottl es, patches, sponges and textile 6r6prastics carriers and ot her
systens suitable for application in 5 the hair. A particularly preferred
packagi ng system are single-dose anmpul es which provide a dosage unit for
one applicatTion. ihkenanpul eiss mByrbRetalirlilcaitath fadmyardheusfobbbrihal S,

e.g. fromglass_or,plastics. Plastics anpules are particularly preferred
because plast?%%ppﬁ “ampul es ensure safe and satisfactory handling. Besides
the active ingredients, the conpositions of the invention nay conprise one
or nore cQ@s | an tiga } i .S, Or i Li exanpl e
15 thi cke%e??,’i%n%ér al S(;o@?é%@\fl:g#a!r#nsg , ?é%%l\% gbr?] noj'i, ées%lgg?gf:géni n the
formof retinoic acid, withr&heancsdive Tngreglisints imelpreminm at gbnkgof t he
invention are recome i tq for application in the 20 evening
and display their effeggfgﬁbgagﬁﬁc%%gﬁﬁéuring the night. Wth this node of
application, the effect of the conposition is particularly strong. The
composi tions oot heddyantian abhpRaslcubanky vyt aliend Ob st mkabi on of
the hair follicles and a beneficial 25 influence on halr growth. The
tr eat nentt Ot akesl pPacdryn epareictul dt- G3# thopi vgight of biotin, 0.0033%

by weight of melatonin and further additives, water and
ethanol. The pH of the composition is between 3.5 and
4.



applications suitable for use in the hair, which conprise the appropriate
concentrations suitable for 30 the particul ar purpose of use of the active

i ngredi ents. The conposition of the inyention can be enployed for pronoting
hair growth, in particular for the prevention 35 or/and treatnent of

al opecia in nen or in wonen. Particularly preferred indications are

mal e-type androgeni c al opeci a, fenmabRimgpe androgenic al opecia, nale-type
di ffuse al opecia and fenal e-type diffuse alopecia. - 6 The invention is
further illustrated by the followng exanple. 5 Exanple: Conposition of a

bi 1 obaand 6 GeIGHT shbBSls et Hhthd ABpRERIN SR bR MY o ko' 20°°
bi | oba dryrepmbting hairgrowth,by wei ght of biotin, 0.0033% by weight of

mel atonin and further additives, water and ethanol. The pH of the
conposi t i gharacterzesteiorthat 5 and 4. 7 dainms 1. A topical conposition for

char act or T g & SPVREIAEER 20°0cti & Tnoredienis ©

(a) melatonin or a derivative thereof,

(b) ginkgo biloba and
(c) biotin.

2. The composition as claimed in claim 1,

characterized in that

it comprises melatonin or a melatonin derivative selected from 5-
methoxytryptamine, 5-methoxytryptophan, 5-methoxytryptophol, 5-
methoxyindole-3-acetic acid and 6-hydroxymelatonin, and physiologically

acceptable salts, esters and complex compounds thereof.

3. The composition as claimed in claim 1 or 2, characterized in that
it comprises ginkgo biloba as dry extract or/and one or more constituents
thereof.

4. The composition as claimed in any of the preceding claims, characterized
in that

the concentration or active ingredients is in each case in the range

between 0.0001 % (by weight) and 1 % (by weight) based on the total weight
of the composition.

5. The composition as claimed in any of the preceding claims, characterized
in that
the active ingredients are present as solution or/and dispersion in a

liquid, semisolid or solid carrier system.



(a) nelatonin or a derivative thereof, (b) ginkgo biloba and (c) biotin. 2.
The conposition as clained in claiml1, characterized in that it conprises
mel atonin or a nelatonin derivative segjected from5- nethoxytryptani ne,

5- met hoxyt rypt ophan, 5-net hoxytryptophol, 5- nethoxyindol e-3-acetic acid and
6- hydr oxynel at oni n, and physi ol ogically acceptable salts, esters and conpl ex
conpounds thereof. 3. The conposition as clainmed in claiml or 2,
characterized in that it conprises ginkgo biloba as dry extract or/and one
or nore constituents thereof. 4. The conposition as clainmed in any of the

gt odi ents e GopRaiStEa Bl in 3nk A ind BReEBIEObIR. Fr el ne) ana 1

% (by wei ghthatbased on the total weight of the conposition. 5. The
conposition as clained in any of the preceding clains, characterized in

t hat the dcpermitsiconptiolied dedvenyeoof st deastongofde activmingredieatsdi spersion in a
liquid, semsolid or solid carrier system 8 6. The conposition as cl ai ned
in any of the preceding clains, characterized in that it permts controlled

delivery qf Tak dopasdsitditadtidimedas ahy of ki prbediielaints forhe conposition as
claimed in any of the preceding clains for parnmaceutical or/and cosnetic

appl i cat i @asmageutical ogangd wosmedie applicationted in claim 7 for use in the hair.
8. The composition as claimed in claim 7 for use in the hair.

9. The composition as claimed in claim 8,
characterized in that
the transdermal absorption of at least one of the active ingredients is

controllable.

10. The composition as claimed in any of the prededing claims as solution,
suspension, emulsion, microemulsion, nanosystem, cream, gel, lotion, spray,

foam or ointment.

11. The composition as claimed in any of the preceding claims in a packaging
or application system selected from single-dose ampules made of plastics or
glass, tubes, bottles, spray bottles, patches, sponges and textile or plastics

carriers.

12. The composition as claimed in any of the preceding claims for enhancing
the hair follicle-stimulating effect of melatonin through the addition of ginkgo
biloba and biotin.

13. The use of a composition as claimed in any of the preceding claims for the
preparation of a pharmaceutical and/or kosmetic composition promoting hair

growth.

14. The use as claimed in claim 13 for producing an agent for the prevention



9. The conposition as clainmed in claim8, characterized in that the
transdernal absorption of at | east one of the active ingredients is

control lable. 10. The conposition as cained in any of the prededing clains
as solution, suspension, enulsion, mcroenulsion, nanosystem cream gel,

| otion, spray, foamor ointnent. 11. The conposition as clained in any of
t he precediRdd%tedment gféloP@Eilé‘?gi ng or application system selected from

si ngl e-dose anpul es made of plastics or glass, tubes, bottles, spray

bottl es, p&t Thesisesgsocigimsediindclainxtlidifer the tpéatetant of alopeciasinamem2. The
conposition as clainmed in any of the preceding clains for enhancing the
hair follicle-stinmulating effect of nelatonin through the addition of ginkgo
bi | oba andgbtraki ; i 4l J j y of the
precedi ngqg[ gﬁﬁs&?oéé?lﬁ@k@dpﬁﬁg%giaggpo qgé%hghﬁgﬁgﬁtp?ga@ﬂawngwgﬂ kosnetic
conposition pronmoting hair growh. 14. The use as clainmed in claim13 for
pr oduci ng ,an ent for, the prevenjion 9 r/and treatnment of al opecia. 15.
The use asﬁcl-rggrﬂ.s& anCIEF%‘?Qanlﬂmf B{CI?msﬂpg%ﬂﬁEnt of alopecia in nen. 16.
The use a ' i im14 for the treatnment of al opecia in wonen. 17.
The use a?hgfa}ltme dllﬁ tg?‘t;’} of claims 13 to 16, characterized in that from
0. 001 ny froni0.06d mf todiCangrofmelatonanl areadministeé rgabpenapplicadipnon.  18. The
use as clainmed in claim17, characterized in that from0.01 ng to 1 ng of
mel atonin are adm ni stered per application.

18. The use as claimed in claim 17,
characterized in that

from 0.01 mg to 1 mg of melatonin are administered per application.



