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

nel atonin, gipkoPohi)e8gagpd biotin. The conpositionpds/EPSHOEFHLADLY
suitable for producing fornulations for 10 topical application in the hair.

The use of nelatonin for beneficially influencing hair growh is known.

.Mel atonin has a stinmulating effect on hair gromh due to the sel ective
interacti on w tFPRMIIADIONSr GONPRYIRENG sMBEATRRINAI ¢ INBEPI BLESBAAYR contro
the growmh of hair. This stinulating egfggiycan be observed with the use of

-different concentrations of nelatonin. 20 US-Patent 5,952,373 describes a
met hod for the treatnment of skin, in which a conposition which conprises
as active ingredient one or nore fl @ezraiigtiadns applied. There is no
referencesto the use of nelatonin as active ingredient for inproving hair
25 growmt h.” US patent application US 2002/ 0061870 di scl oses a conposition
for the aneliDhat iporesehtheanivagtioss wrlattasinitbusa Thimposdnpesi t wonchwhi ch

is adm nistered in. form of . |l e I Ses I nunher of jactive
i ngredi ents, %%W?%ﬁa??y a soET%f%%%in%n%%ga_%%?%, %big%%%”g} gf%kgoé i | oba.
There is no re¢baencént ogthkgoube lPbr iampr duiotg rhaithgrovapoditiont opi ca

appl i cati on. particularly suitable for producing formulations for

10 topical application in the hair.

The use of melatonin for beneficially influencing hair
growth 1is 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 wuse 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 inventicon that the addition of

ginkgo biloba and biotin in simultaneous wuse of



35 It has surprisingly been found in the investigations |leading to the
present invention that the addition of ginkgo biloba and biotin in

si mul t aneous use of - 2 nelatonin enhance the effect of nelatonin, and
‘retention of nelatonin on the surface of £he scalp is increased. 5 One
aspect of the present invention is thus a conposition which conprises as

active mgre%gmg%og% el onin eha degkxati ves hengafyr ik ,9i nkgq bi | oba
~as extract or one or nore constituents thereof and c) b|ot|n The

conposi tion i 5eppREEPRDIF dnebptealn 107f Ghvul My GRCeuPtabine foFalp 1S
pharmaceut i calnerbandqcosnetic uses, in particular for application to the
.scal p. The conposition of the invention conprises a conbination of active
i ngredients. The first conponent 15 of this conbination is nmelatonin or a
mel at oni n 5 dedbhgat ia\sgled‘tbl afbf)ni nheer ippaidsares aieveneienabliy sehested from

5- met hoxytr m.n tr h tr, aopho
5-nethox§inég%§ %Og%E?IC aC| anéghggﬁg ?ofvhggé?gg¥nﬁxﬁg§? é%n%%eég)
subst ances itmeéaabBOHZOrp@sﬁdﬂﬂyahiwanﬂhgpqﬂﬁw|6$bg$b@k¢9 hittepeabbe
salts, estersyande @%ﬁ%nﬁown% tRsre0lcontiia SEAAN. capoRant o the

conposition is g a. G nkgo oba has neficral influence on
25 various nmefa obi@t#DnCtThﬁs CEBeFthieen advianPagEara L1t oper £9PdEadi nkgo

is the equancegﬁﬂﬁlghehesraqtt%tllealfoﬁ Yhd YU WG d4 BEo F Afth §akSsmbrgkEnkgo
biloba is preferably used as extract in particular as dry_ extract, or/and

one or nore cBRSEit UBNPATEREP&AF. fpryapplication 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 physioclogically acceptable salts,

esters and complex compounds thereof.

The second component of the composition i1is 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 biloba 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 limits -



.30 extracts from ginkgo | eaves are particularly suitable for use of the
conposition of the invention. A further conponent of the conposition of the
invention is biotin. Biotin displays its effect for exanple as 35 coenzyne
‘in fatty acid and amino acid netabolism «.g. in transcarboxylation
reactions. The concentration of the active ingredients in the conposition

can be vari edoubthh oyl denl | s s depending pidie.use. #dri Sthe
_beneficial for e concentrations of the active ingredients each to be

i ndependent | yCPRCEREr2hAGBSbet e dh€0. 00D1IYE(WERGREI LDt S 1983%HRi ¢t ) PBased on
the total wei ghiepénbibetbycanpasid i @hgdheeenpeantor.atoioan ofwerediat pntp or a

. mel atonin derjyative i referably 0.001% (weight) to 0.01% (weight). The
concentrat i onif)f gfiwr‘?’l%@zltsi | 0B2SFY” Fref e?%%l yt%.t@f% (et ght) to\gteo. Eh/%
(wei ght). 5Thecomposetivat i omhef hicotdemtisatpreaf erabl yme1@@2%iqweight )a 10 to

0. 05% (wei ght) .. Preferabl y .about 0.001 tQ _alhout. 1 , preferabl about
0,01 my Lo Attt LS g o Sherscsmiy Gerp Vot GEigd” Yo
admi ni st ered Qeblapphiedghiton. Te Thenthneeaddbnveod ngirdgentbicadponent s of
the conpositj i nventd on, di a.profiles of f.f ectis whi

pronot es hai rﬂ)g?%%%ﬂfgr o@i'?gsc’ p_rgg%e%?tll‘_g% ftr%om %’g??\g, (iw(r%ﬁrgglxclte)s' ha}lﬂr}g

t hi ckness or/ep@ceebueesonhe@2biet byerd sr avecfapebly f &ct00afc mevatehth on t he
hair follgclegyi @_@ygpq@,gigg{y_enhanced by the conbination wth ginkgo
biloba and biotin. It is thus possible to enploy even very |ow
concentrations of nelatonin, for

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 1is 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 1liquid, 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.



. exanpl e about 0.001-10 ny, preferably about 0.01-1 ng 25 per application,
wth a satisfactory effect. The conbi nati on of nel atonin, ginkgo biloba and
biotin can be admnistered in a suitable carrier system The active
ingredients are preferably present as sol,ution 30 or/and dispersion in a
liquid, semsolid or solid carrier system Exanples of suitable carrier
systems  are diduids SChaAS MAIRS O ABHEONS sy, SplalianSearrier

. physiologically tolerated organic sol vents such as "ethanol or conbi nations
t her eof , oi | -t eRM ekt 3] BnYat8L FANELDSI PLerli®si (ied Itat LT iRt hi ene
glycols, propyteneundyceks,cq yeeeohht enalsirfder,s 08 peerimiald.onshd her eof,
..and other carriers or excipients used in pharnaceutical alnd C%S”e“(?
fornul ati ons.P? 2+ FHe AREDF a??%ﬂ]uee%ﬁy%g??i &F SYSEERHLYe AW EH ¢ er
system wi 6h aimatar camgentbefwb68o (wHi ght) aod nmpie, 6,n particwlarlpf 60%
(wei ght) or nor | refer T f_an,agu s.gaprier systemis
preferably ao{f]fjeg%ee%as%& nLg %kg%gﬁaﬁg?vxgg%ﬂpﬁ)ﬁlf a%dg%li %ﬁ é)arti cularly
preferably in the range frompH 3.5 and pH 4. These carrier systens

advant ageousl bl rget |l v i ve. i edi t he
hair 10 fol | %%l@w\c%%rﬁae%gng Sy hgaﬁéﬁéég?‘ag?idiﬁ?\‘%‘gg‘? nddaf’}:ljeé%%c?r
follicle is opgiiiged t Réretiie CoREE bV Eed ingFesisnitén ofCt h&éhgel dtahF n,

gi nkgo bilyobar and; bi Ot i 'Thea%léléeﬂn@ﬁf edirent Se Cak tBfLOYRErbai BREE possi bl e
by the carrier system 15 e epro,ceSS| ng, of melatonin with gi nkglo bi | oba

f
and biotin iMRuilt3El e IS sylst ePdy 358 addi®i N 1 edPntrolled

absorption of the melatonin, ginkgo bilcocba 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 1is possible to obtain compositions which
30 permit controlled delivery of at 1least 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



.to a prevention or delay of nelatonin absorption. The normal human pl asnma
| evel is not influenced thereby. In 20 addition, a |longer-lasting effect of
‘the active ingredients can be achieved. Stable fornulations used in

cosnetics, especially in the formof cognetics solutions, can be obtained
by 25 forrmulation in a carrier system In the use of specific fornulation

systems such as,1]LPOSONES, TH@90§959809ha§Qb'@Wﬁﬁ%b%§JQB1Q§rﬁé@%§ §H€
~agarose it is p055|ble to obtain conpositions permt con Ied

delivery of &7T| SaRLigGiRtiant kystast i Feleryredi 6rPY, FrPpartiReAtatedf all
the active |g;gf@5d|1@@t51e§hepé@ahesl tspasg@% ahel Itl’é\éﬁritl@rbﬁrlﬁlmtitt@ul arly

.35 suitable for_ pharnmaceuti or/a cosnet 2 icatio for exanple in
hair. The co %E?%?%%s %%5 S¥§1 rﬁ?b#cg g Fﬁfl&ﬁ)Qﬁﬁé

enul sion, 5 mthoenalsi oh, paahmsysaeﬁw pmeémgrgalpquagmngsqys@em énan1or

ol nt ment - or e@ié‘eéoéé’r Hh&ébbﬁﬂ:ﬂr apiigal o Z%%D rfaé'f’ ofdey are

normal | y enploy In a pac glng or cation syst ecte fron1tubes
bottles, spragrbbtatesn. p"a"h@hé@?uéﬁéng@y &ed fiedualidad ast Plastyasioearriers

and ot her systers, s4i L abl @ for anpld cajions i nop t'{bﬁa@%‘ iles A parddcptarly
preferred packagi ng systen1are si ngl e=dose anpul és whi ch provi de a dosage

unit for one 2Bppi§Tatibh. Ohet EAptAesY ner e FERR | R ERMI? o 1T beS

material 30 e fupl10 GhasSe O5aPbashéiCsat Pbastt 68y napyblesgare particularly
preferred because plastics 10 anpul es ensure safe and satlsfactory

handl i ng. Besides the active ingredients, the conpositions of the
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 purpocse 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.



.invention may conprise one or nore cosnetic or/and pharnaceuti cal
exci pients or additives, for exanple 15 thickeners, mnerals, oils,
vitamns, e.g. vitamin A especially in the formof retinoic acid, or
‘fragrances. The conbination preparations.of the invention are reconmrended
in particular for application in the 20 evening and display their effect in
particular during the night. Wth this node of application, the effect of
~the conposition is particularly strong. The conpositions of the invention
are particul afl§ 30VeBRbLe" figy S¥FRRfAt ildn USEiechadry ORI i &P esowahrg a
beneficial 25dndiaience on hair growmh. The treatnent takes place in
.particular in topical applications suitable for use in the hair, which
conprise the appropriate concentrations suitable for 30 the particul ar
pur pose ob usExanipldie Admpesitiwon edf eat formhéatdpposift ithre afnvdretiswent i on
can be enployed for pro i@ﬂehQEEiQEO%QreidﬁeRQrst im%gla orfi rot en]prgventi on
35 or/and treatnent of alopeCia Irn men Or i n wonen. arti1cu ’arqy p?eferred
i ndi cations are nal e-t ypelobmdarnddnietin opeci a, fenal e-type androgenic
al opecia, nmale-type diffuse alopecia and fenale-type diffuse alopecia. - 6
The invention is further illustrated by the follow ng exanple. 5 Exanple:
Conposi ti on dfthe fFOMPASAHion ofcMRE1IFATen? i ®7% it hWERsh&ct PTe FHYE®i ent s
mel atoni np gigkha bit pbaxandcbi ot m1the, coppoghti 8 samRiinsesy &% by
wei ght of ginkgo | , L

b§9 weight of melatonin and further additives, water and
ethanol. The pH of the composition is between 3.5 and

4.



.10 biloba dry extract, 0.01% by wei ght of biotin, 0.0033% by wei ght of
mel atonin and further additives, water and ethanol. The pH of the
conposition is between 3.5 and 4. WD 2004/039454 - 7 Cains

" PCT/ EP2003/ 0 osition, characterized i i i ses as
active ingreéﬁg%é?%égﬁéﬁ$gtonin or a ae?iVative thé?ggﬁgzéﬁg}%ln go bil oba
and (c) biotin. 10 2. The conposition as clainmed in claiml1l, characterized
in that it conprises nelatonin or a nelatonin derivative selected from

5- met hoxyt rypt am ne, 5-net hoxy- trypt l=ems 5- met hoxytrypt ophol ,
5- met hoxyi ndol e 15 3-acetic acid and 6-hydroxynel atoni n, and
. physi ol ogically acceptable salts, esters and conplex conpounds thereof. 3.
The conpositilon a cdamipaitiPel aim 1 or 2, 20 characterized in that it

conpri ses gi nkgo iy pha-@aseaq exd rasde or/and one or nore constituents
thereof. 4. The conposition as clained in any of the preceding 25 clains,

characterPzed in tiHatCUHE e eht ratt o ofnHeed @ ¥ hgredients is in each
case in the range Qot weedn H:A001% A by yei BRi)iPddthereos,

(b) ginkgo biloba and

(c) Dbiotin.

10 2. The composition as claimed in claim 1,
characterized in that
it comprises melatonin or a melatonin derivative
selected from 5-methoxytryptamine, 5-methoxy-
tryptophan, 5-methoxytryptophol, 5-methoxyindole-
15 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,
20 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
25 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

30 composition.

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

carrier system.



.1% (by wei ght) based on the total weight of the 30 conposition. 5. The
conposition as clainmed in any of the preceding clains, characterized in
that 35 the active ingredients are present as solution or/and dispersion in
"a liquid, semsolid or solid carrier sygtem - 8 6. The conposition as
claimed in any of the preceding clains, “characterized in that it perm’ts
controlled deé i ver%o $§f‘§£ gn%sOfcla§m%Be ?ictal e |fngcrheed M Saqi/ng The
conposition as claime any of 't hé precedi ng pEﬁar receuti cal
“or/and cosnetic ap]pill‘(sfa,tl ons. 10 8. The corrp05|t| on as cI ai red in any of

claims 1 to 7 as dppiddefOidall 8dioat9. The conposition as claimed in
.claim7 or 8 for use 15 in the hair. 10. The conposition as clainmed in

claim8 or 9, characP@FNyeds FANEARLLERe Cierle%ﬁ’sed'é’rr%‘f 3bsdPatitorP8T &t | east

one of thg 20 actime ddgresdi endsecdsegonirollable. 11. The conposition as
clainmed in any of the preceding clainms as solution, suspension, emnulsion,

m cr oenul si on, nanosystem cream gel, lotion, 25 spray, foam or ointnent.
12. The conposi ti arhascahad sediom agycobiinbd pheeedi if the preceding
claims for pharmaceutical or/and cosmetic
applications.
10
8. The composition as claimed in any of claims 1 to 7

as topical formulation.

9. The composition as claimed in claim 7 or 8 for use
15 in the hair.
10. The composition as claimed in claim 8 or 9,

characterized in that

the transdermal absorption of at least one of the

20 active ingredients 1s controllable.
11. The composition as claimed in any of the preceding
claims as solution, suspension, emulsion,

microemulsion, nanosystem, <cream, gel, lotion,

25 spray, foam or ointment.

12. The composition as claimed in any of the preceding
claims 1in a packaging or application system
selected from single-dose ampules made of plastics

30 or glass, tubes, bottles, spray bottles, patches,

sponges and textile or plastics carriers.

13. The composition as claimed in any of the preceding
claims for enhancing the hair follicle-stimulating
35 effect of melatonin through the addition of ginkgo

biloba and biotin.

14. The use of a composition as claimed in any of the

preceding claims for promoting hair growth.



clainms in a packaging or application system selected from single-dose
anpul es nmade of plastics 30 or glass, tubes, bottles, spray bottles,

pat ches, sponges and textile or plastics carriers. 13. The conposition as
clainmed in any of the preceding clains for enhancing the hair
follicle-stinmulating 35 effect of mel atormi t hrough the addition of ginkgo
bil oba and biotin. 14. The use of a conposition as clained in any of the
preceding clains for pronoting hair gromh. - 9 15. The use as clainmed in
claim 14 for pboduthaguse agewntlafioedt hien peédaént ildh 6ot amt aduwatmenanof

al opecia. 5 16. Thg gqﬁea§oglak%%dIﬁ}é&éﬂﬂ?d%iféy/éﬁfr t feat POt of ¢

al opecia in nen. use as clainmed in claim15 e treatnent 10 of
al opecia i n wonen. al%Peqh@ use as clainmed in any of clains 14 to 17,
characterized in that fromO0.001 ng to 10 ng of nelatonin are 15

adm ni stered Pgr application. 19. The uyse as claipned in claim1

characterized \q PF&nﬁﬁsoﬁlﬁbm?é Lt 1Tt 2t 5RFN % Eﬁﬁ?hwg?éred 20

per application. of alopecia in men.

17. The use as claimed in claim 15 for the treatment

10 of alopecia in women.

18. The use as claimed in any of claims 14 to 17,
characterized in that
from 0.001 mg to 10 mg of melatonin are

15 administered per application.

19. The use as claimed in claim 18,
characterized in that
from 0.01 mg to 1 mg of melatonin are administered

20 per application.



