SpeC|f|cat|on HAI RGRONTHPROMOT| NGAGENTCONTAI NI NG

15, 15- DI FLUOROPRO3TAGLANDI N F2a DERI VATI VE AS ACTI VE INGREDIENT Techni cal
Field The present invention relates to a hair growth pronoting agent
containing a 15, 15-di fl uoroprostagl andin Fat derivative as an active

i ngredient. The hair growth pronoting agent is expected to be useful as an
active ingredient of a preventive or therapeutic agent for a di sease
associated with hair such as alopecia and a hair care product or a hair
cosnetic product for regrow ng h hai r, |ncrea3|ng hair density,
nourishing hair, or the |ike. %Q ?bgﬁgmkrgn Is said that a human
general ly has fron1about 100,000 to 150,000 hairs. The hair repeats a cycle
i ncl udi ng anagen, catagen, and tel ogen phases, and then falling out mﬁth a
period of 3 to 6 years. As a result, about 50 tggéﬁg hairs %E

aver age eddhIRlay.  GROWTHp gene?%? O%Lf-Beci a r&PEFS to a condition |n
which the ratio of hairs in the anagen phase in thIS %¥cl S decrqﬂfed and
hairs in 16e1B5aDagerOBROPROSTASHANRISe afeei ndIEdHSY

INGREDIENT

Technical Field
The present invention relates toa hair growth promoting
agent containinrg a 15,15-difluoroprostaglandin Faq derivative
as an active ingredient. The hair growth promoting agent is
expected ﬁo be useful as an active ingredient of a preventive
~or therapeutic agent for a disease associated with hair such
as alopecia and é hair care product or a hair cosmetic product
for regrowing hair, growing hair, increasing hair density,

nourishing hair, or the like.

Background Art

Tt is said that a human generally has from about 100,000
to 150,000 hairs. The hair repeats a cycle including anagen,
catagen, and telogen phases, and then falling out with a period
of 3 to 6 years. As a result, about 50 to 200 hairs fall out
on 'average each day. |

In general, alopecia refers to a condition in which the
ratio of hairs in the anagen phase in this cycleAis decreased

and hairs in the catagen or telogen phase are increased.



It is considered that al opecia is caused by one and/or a plurality of
factors of a decrease in the function of the hair follicles due to
androgen, a decrease in the function of nmetabolismof the hair follicles
and roots, a decrease in the physiological function of the scalp, blood
circulation disorder in the scalp, poor nutrition, stress, side effects of
drugs, aging, heredity, and the |ike. However, a definite cause has not
been identified yet. In the conventional prevention or treatnent of
al opeci a, supply of nutrients (such as_am no_acids_and.vitanins he
hair and hair fdt iLél GQFSbFlSS&chPEEI al PBR APoRBt FIHSEY #%c‘gg‘gs%‘?%?%tion,
enhancenent of the function of the hair follicles, .a bl ood circu#a&ﬁgn

pronot i ngaagdmraldtyamti farkagePhdetec st SHH T R Fen

,a
keratol ytic agent, a disinfectant and antiinflanmataqry agegt, and the |ike
are used ¥ladne fol liiclesnBumatd ndFogem: ¢t dREeaste dRem® TUnCtiph Pher,
mnoxidil, finasteride, or the like is considered to be effective in the

prevent i omedrabolciweft the habpefohl hnles anrd traPtiBe@ AeCERASE 10 the |\
addition, it has been reported that |atanoprost which is a representative
pr ost agl apys fbodlsraV atfurestduh t kg | the absalbavebhaodctFbrcetategRowi ng
hair or an action of grow ng hair (WO 2001/074315 and WO 98/ 33497) .

On the ot karsdwdek fFuropRe aePad endodpplutcat £ oon Pubt feas i onidp. eB5€0P8 and
JP- A-2004- 002462 disclose a 15,15 -di f |uoroprostaglandin F2a derivative,
JP- A- 10- 2590 g @5 chgs ag, anéteat tpe- anat cheiligkepr odoagivandi A E&2igékevative

cause has not been identified vyet.

In the conventi.onal prevention or treatment of alopecia,

supply of nutrients (such as amino acids and vitamins) to the
‘hair and hair fellicles, blood circulation.promotioh.by local
stimulation, enhancement of the function of the hair follicles,
a blood circulation promoting agent, an anti-androgen agent,
an anti-seborrheic agent, a keratolytic agent, a disinfectant
and antiinflammatory agent, and the like are used alone or in
combination of two or more of them.

Further, minoxidil, finasteride, or the 1like is
considered to be effective in the prevention or treatment of
alopecia and is often used recently.

In addition, it has been reported that latanoprbst' which
is a representative prostaglandin F., derivative and the like
also have an action of regrowing hair or an action of growing
hair (WO 2001/074315 and WO 98/33497) .

On ‘the other hand, European Patent Application

Publication No. 850926 and JP-A-2004-002462 disclose a



having a mul tisubstituted aryl oxy group, JP-A 2002 293 [

_ : , - A- - 771 di scl oses an
ether-type difluoroprostaglandin F2a derivative, JP-A-2003-321442 discloses
a di f luoroprost aglandin F2a am de derivative, and JP-A-2006- 306862
di scl oses the action of protecting retinal neurons of a

15, 15-di f | uor oPr 05t agl aldi n F2a derivative Howev [

( _ : er, the action of
promoting the growth of hair of a 15,15 -dif luoroprostaglandin F2a

~derivative has not been known at all. Surmary of the | nventi on Probl ens

TR ST E fo 0 M it i
derivative. Means for Solving the Proble
discloses a fluorine- contalnlng prostagland:.n F.q derivative
having a multisubstituted aryloxy group, JP—A-2002—293771
discloses an ether‘—tyr.)'e difluoroprostaglandin Faq derivative,
JP-A-2003-321442 disgcloses a difluoroprostaglandin Fz, amide
derivative, and JP-A-2006-306862 discloses the action of
protecting retinal neurons of a 15,15—dif1uoroprostaglandin
F2, derivative.
However, the action of promoting the growth of hair of

als,15 —difluoroprostaglandin Fou derivative has not been known

at all.

Summary of the Invention
Problems that the Invention is to Solve
It is a very interesting subject to find a new

pharmaceutical application of a 15,15-difluoroprostaglandin

F,, derivative.

Means for Scolving the .Problems

The present inventor made intengive studies in order to
find a new pharmaceutical application of a
15, 15-difluoroprostaglandin Faq derivative. As a result, the
inventor found that in a European Phase III clinical trial for
tafluprost, one of the 15,15—difluoroprostaglandin Faa

derivatives, with patients with open-angle glaucoma or ocular



:Pedpreseﬂt I nventor made intensive studies in order to

ndanewphar maceut i cal appli cati onofa 15, 15-difluoro '

( \ . , prost agl andi n F2a
derivative. As a result, the inventor found that in a Eurgpean Phase 1|

clinical trial for tafluprost, one of the 15, 15-di '
_ | _ _ t, ,15-di f luoroprostaglandin F
derivatives, wth patients with open-angle gl aucoma or ochar ) e8

hypertensi on, tafluprost has actions of | '
| , . growi ng eyel ashes, nakin
t hi cker, and changing the color thereof, that is, has an effect gf eyel_ ashes

promoting the growth of hair (eyelashes), .and t ; :
was conphepedtension THaa£1wprefle }b?%séﬁa:lloﬁ’\?et#r %nrt%rg Z%Q%%a%mhiﬁl on

growth pronoting agent containing at |east one 15, 15-di '
F2ct der mstingeegslashest thickeyr é'd’tdeﬁp?‘nﬂjr@gh‘é%? ’Cé’a'(?\% &h%rg%%@{ ﬁ%égégﬂ'? | ins
expected to be useful as an active ingredient of reve tivE
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That is, the present invention relates to a hair growth
promoting agent containing at - least one
15, 15-difluoroprostaglandin Fae derivative as an active
ingredient. The hair growth promoting agent is expected to
be useful as an active ingredient of a preventive or therapeutic
- agent fér a disease associated with hair such as alopecia and
a hair care product or a hair cosmetic product for regrowing.
hair, growing héir, increasing hair density, nourishing hair,
or the like. |
In the present invention, the
%15, 15-difl'u‘or-'oprostaglandin Faq defivati{re”- means  a
prostaglandin F..-related compound derived ffom a prlostanoic..
acid skeleton, and has two fluorine atoms at the 15-position
of the prostanoic acid skeleton.
specific examples thereof include a
15,15-difluoroprostaglandin Faq derivative or a salt theréof
disclosed in European Patent Application Publication No.
850926, JP—A-2004;002462, JP-A-10-259179, JP-A-2002-293771,
JP-A-2003-321442, or the like.

Preferred examples thereof include a

15,15-difluoroprostaglandin Fza derivative which is a compound




" 15, 15-di fl uoroprost agl andin Fat derivative" neans a prostaglandin

F2-rel ated conpound derived froma prostanoic acid skeleton, and has two
fluorine atons at the 15-position of the prostanoic acid skel eton.

Speci fi cexanpl est her eof i ncl udea 15, 15-di f 1uor opr o5t agl andi n F2a derivative
or a salt thereof disclosed in European Patent Application Publication No.
850926, JP-A-2004-002462, JP-A-10-259179, JP-A-2002-293771,

JP- A- 2003- 321442, or the like. Preferredexanpl esthereofincludea

15, 15-di fl uoropro i i ' i i
repreg;n%%%gg%n%kg @%1f¥¥£ﬁ§“ééﬁ%¥%ﬂCPofﬁufaC?ﬂPOBQda salt

therecf.

HQ
NS o (1)
HO F F

In the formula, R represents a hydroxyalkyl group, a
formyl group, a carboxy group, an alkoxycarbonyl group, an
aryloxycarbonyl. group, an aminocarbonyl group, an .
alkylaﬁinocarbonyl group, or.an arylaminocarbonyl‘grou?,-and
when R is an aryloxycarbonyl group or an arylaminocarbonyl
group, the aryl moiety thereof may have a substituent; and the
benzene ring in the formula may have one to three atoms or groups

: éelécted from a halogen atom and a ﬁriflubroﬁethyl'group as
substituents. Hereinafter, the same shall apply.

The respective groups and terms defined in this
specification will be shown below.

The “halogen”’” refers to fluorine, chlorine, bromine or
iodine.

The “alkyl” refers to straight-chain or branched alkyl
having 1 to 6 carbon atoms. Specific examples thereof include
meﬁhyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl,
isopropyl, isobutyl, sec-butyl, tert-butyl, anq isopentyl.

The “alkoxy” refers to straight-chain or branched alkoxy



represented by the follow ng general formula (1) or a

In the formula, R represents a hydroxyal kyl ggoLp, a fzﬁhiltgsgﬁgf.a
carboxy group, an al koxycarbonyl group, an aryl oxycarbonyl group "an

ani nocar bonyl group, an al kyl am nocarbonyl group, or an arylaninbcarbonyl
group, and when R is an aryloxycarbonyl group or an aryl am nocarbonyl

group, the aryl noiety thereof may have a substituent; and the benzene rin
in the formula my have one to three atons or groups selected froma )

hal ogen atomand a trifl t hyl
sane shal hawpppyl to 6 carlgfggﬁé@éect%gégbgiﬁsé%j\%}'%%ghse c#% ne H\i%{ hi tshe

specification will be shown bel ow. The "hal o
chl ori ne, mbehoikye erhoxyli RepropoxXy, IFhHeutgkKy - Reé?'gfeg ’f% §1tr é’ glr Inng’r

branched al kyl having 1 to 6 carbon atons. S
: peci fic exa Ies thereof
i ncl ude nesbpkopetlyyl , hspboppiky . n- beeg-bukoFdht y| £ eﬁthg&ﬁ |sopf%byl

| sobutyl, sec-butyl, tert-butyl, and isopentyl.
isopentyloxy.

The “aryl” refers to monocyclic aromatic hydrocarbon,
or bicyeclic or tricyclic condensed polycyclic aromatic
hydrocarbon hé.ving 6 to 14 carbon atoms. Specific exé.mples
thereof include phenyl, naphthyl, anthryl, and phenanthryl.

The raryloxy” refers to monocyclic aromatic
hydrocarbonoxy, or bicyclic or tricyclic condensed polycyclic
aromatic hydrocarbonoxy having 6 to 14 carbon atoms. Spécif ic
examples thereof include phenoxy, naphthylox'y, anthryloxy,
and phenanthryloxy.

The valkylamino” refers to monoalkylamino or

- dialkylamino ha_ving 1 to 12 carbon. atoms. 'Specific examples
thereof include fnethylamino, 'ethyiamino', diﬁ.\ethylamino,. and
dihexylamino.

The “arylamino” refers to monoarylamine or diarylamino
having 6 to 28 carbon atoms. Specific exampies thereof include
phenylamino, naphthylamino, methylphenylamino,
ethylphenylamino, diphenylamino, and dianthrylamino.

In the case where R is an varyloxycarbonyl group” or an
“_arylaminocarbonyl group”, the aryl moiety thereof may have
-_a substituent. The pref‘er.red subsﬁituent is an atom or a group

selected from the group consisting of a halogen atom, an alkyl




The "al koxy" refers to straight-chain or branched al koxy having 1 to 6
carbon atons. Specific exanples thereof include nethoxy,

et hoxy, n- propoxy, n- but oxy, n- pent yl oxy, n-hexyl oxy, i sopropoxy, isobutoxy,
sec- but oxy, tert-butoxy, and isopentyloxY. The "aryl" refers to nonocyclic
aromati ¢ hydrocarbon, or bicyclic or tricyclic condensed polycyclic
aromatic hydrocarbon having 6 to 14 carbon atoms. Specific exanpl es thereof
i ncl ude phenyl, naphthyl, anthryl, and phenanthryl. The "aryl oxy" refers to

nmonocyclic aromatic
group, a halogenated alkyl group, and an alkoxy group, and the

number of the substituents is preferably from 1 to 3.

The phenyl group in the w-chain of the
15,15-difluoroprostaglandin F,, derivative may have one to
three halogen atoms or trifluoromethyl groups. The preferred
halogen atom is a fluorine atom or a chlorine atom, and a
chlorine atom is particularly preferred..

More preferred examples of the
15,15-difluocroprostaglandin Fao derivative include a
15, 15-difluoroprostaglandin Faq derivative. wherein, in the
above-mentioned generalr formula (1), R répresents a carboxy
group-or a base thereof or an alkoxycarbonyl group.

Particularly preferred examplés of the
15,15-difluoroprostaglandin Fye derivative include a
15,lsédifluoroprostaglandin Faa derivat-ive wherein, in the
above-—menf:ioned general .f'ormula (1), R rep:esents a carboxy
group. or a base t.hereof or an iso-propyl.oxycarbonyl group.

T.hese 15,15-difluoroprostaglandin Fpq derivatives can be
in the form of a salt with an inorganic acid suchas hydrochloric
acid, hydrobromic acid, hydroiodic acid, nitricacid, sulfuric
acid, or phosphoric acid; an organic acid such as acetic acid,
fumalic acid, maleic acid, succinic acid, or citric acid; an
'a.lkali' m_etal such és iithium, sodium, or potassium; an alkaline
earth metal such as calcium or magnesium; amm'onia,-. or the like.

These salts are also included in the present invention.




hydr ocar bonoxy, or bicyclic or tricyclic condensed pol ycycl i [
hydrocarbonory having 6 to 14 carbon atomns. Specifig eiaﬁglgg ?Lgpgg;c
anlude phenoxy, naphthyloxy, anthryloxy, and phenanthryl oxY. The

al kyl am no" refers to nonoal kyl am no or dial kylam no having 1 to 12
carbon, atons. Specific exanples thereof include methylamnino, ethylam no
di met hyl am no, and di hexyl am no. The "aryl am no" refers to nnnoarylaninb or
diarylam no having 6 to 28 carbon atons. Specific exanpl es thereof include

phenyl am no, napht hyl am no, net hyl phenyl am i
di phenyl am no, :émd;hé Qﬁgﬁpypa#ﬁ\f%}tpiogy t%'ln; D‘?x’ai?:t"hyé %%Ei:niéalagmigﬁiarly

limited as long as it is human or animal bbdy hair, and head
hair, eyebrows, eyelashes, and beards are more preferred, and
eyelashes are particularly preferred.

In the present invention, t:hé “hair growth promoting
agent” can be used as an agent for promoting the growth of hair,
for example, for regrowing hair, growing hair, increasing hair
density, nourishing hair, or the like, and more specifically,
it can be used as a preventive or therapeutic agent for a disease
associated with hair such as alopecia and a hair care product
or a hair cosmetic product such as a hair regrowth agent, a
hair growth agent, a hair denéity increasing agent, or a hair
nourishing agent. |

Further, the use thereof for animals for commercial fur
harvesting purposes or the like is also included in the scope
of the present iﬁvention.

In the case where the hair growth promoting agent of the
present invention is used as a pharmaceutical, it can be
administered orally or parenterally. Examples of the dosage
form thereof include an ointment, an aerosol, an eye drop, an
injection, a tablet, a capsule, a granule, and a powder, and
particularly preferred is an ointment. Such a preparation can
belprepa:i:ed by any of'v;ridely uéed techniques, ‘for example, a
technigue disclosed in European Patent Application

‘Publication NWo. 850926, JP-A-2004-002462, JP-A-10-259179,




I

In the case where Ris an "aryl oxycarbonyl group” or an "aryl am nocar bonyl
group", the aryl noiety thereof nmay have a substituent. The preferred
substituent is an atomor a group selected fromthe group consisting of a
hal ogen atom an al kyl group, a hal ogenated al kyl group, and an al koxy
group, and the nunber of the substituents is preferably from1 to 3.

The phenyl group in the co-chain of the 15, 15-difl uoroprostagl andin F20
derivative may have one to three hal ogen atons or trifluoromethyl groups.
The preferred hal ogen atomis a fluorine atomor C ' t d a
chlorineJﬂ{ﬁni@0@a293%%1aﬂBr%ﬂ%ﬁQﬁT%%?4ﬁ%r%ﬁiﬁé;9i§£§éégﬁgéo tﬁg@

15, 15-di fl uor oprost agl andi n F20 derivative include a

15, 15- di fiiws opr ost agl andi n F20 derivative wherein, in the above-nentioned
general formula (1) , Rrepresents a carboxy group or a base thereof or an
al koxycar bonyl gspwxample, thqumtmen&rq!aynéeePGFPQHeQX%W%? B'F'dfeﬁé'

15, 15-di fl uoroprost agl andin F20 derivative include a ) .

15, 15- di {408 o=es baghandivhi Eapetorolat inomhbgeid Patr&He 86608t i oned
general formula (1) , Rrepresents a carboxy group or a base thereof or an
| sopropyl gxygaggonyl group. These 15, 15-di fl uoropr ost agl andi n F20
derivatives can be in the formof a salt with an inorganic acid such as
hydrochl oric ackfle dydligeirahs Béighegykdieding actanini tyiagert &1l furic
acid, or phosphoric ‘acid; an organic acid such as acetic acid, fumalic

acid, mal gLC. 26} dn GWECHNE SACLBncRntdidtdd giyiexian albaffensauthafoh as
SodT

lithium um or potassium an al kaline earth nmetal such as cal ci um or
magnesi u AoNI 8, LKgodilRteasat el @ ahmtfacicanideduch ta®
present F%?gﬁPWoé%OéHhéag bk %o =

polyoxyethylene sorbitan monooleate, polyoxyl 40 stearate, or
polyoxyethylene hydrogenated castor oil; a stabilizer such as
sodium citrate or sodium edentate; a preservative such as

benzalkonium chloride or paraben according to need. Any pH

Qalue of the eye drop is permitted as long as it fa;ls within
the range that is accéptable in an op_ht.harlmic preparation. A
pfeférred pH‘;i.s in the range of from 4 to 8.
Further, an oral preparation suchas a tablet, a capsule,
a granule, or a powder'can_' be prepared using an extender such
as lactose, crystalline cellulose, starch, or a vegetable oil;
a lubricant such as magnesium stearate or talc; a binder such
as hydroxypropyl cellulose or polyvinylpyrrolidone; a
disinteg.rant such as carboxymethyl cellulose calcium or
- low- substituted' hydrokypfopylmethj;l cellulose;.' a coating
'agent such as hydroxypropylmethyl cellulose, macrogol, or a
silicone resin; a £ilm forming agent such as gelatin £ilm, or

the like according to need.




In the present invention, the "hair" is not particularly limted as |ong as
it is human or aninmal body hair, and head hair, eyebrows, eyel ashes, and
beards are nore preferred, and eyel ashes are particularly preferred.

In the present invention, the "hair growth pronoting agent™ can be used as
an agent for pronoting the growh of hair, for exanple, for regrowng hair,
growi ng hair, increasing hair density, nourishing hair, or the |like, and
nore specifically, it can be used as a preventive or therapeutic agent for
a di sease associated with hair such as al opecia and a hair car.e product or

a hair cosmeti cThe oddeeesudf asthe haPr 1PsGAEMIPTRRENS FAA Yot Freagent ,
a hair density increasing agent, or a hair nqurishjng agent.

Furt her, d@eimséivheﬁéﬁf%ﬁmaEPF%E¥%a¥6FYc5&%&%5%% 4%Réhéh$%s?Pn5hﬁurposes
or the like is also included in the scoFe of _the present .invention

In the casemphems, tdge halasageRIFTpr the kbRt oD (HE I MBY R¥enti on

Is used as a pharmaceutical, it can be adm nistered oraII%,or arenteral ly.
Exanpl es appl beddasaged seneradr bokes e |dale afn2 FIRFRMET2BIPRGOEEP™ an eye
drop, an injection, a tablet, a capsule, a granule, and a powder, and
parti cul agl yopoelets exk i(si/an ,opreferablSudhom Pr8paLatPoh® cifY e pA&par ed
by any of widely used techniques, for exanple, a technique disclosed in
European Fghg nbré?ﬁ'rb@dbim mnzRubbé catindmiktcergs0Inte JPx Ad29ddedolER,
JP- A- 10- 259179, P- A- 2002- 293771, JP-A-2003-321442, JP-A-2006-306862, or
the like. geveral times a day at a daily dose of generally from 0.001

to 5,000 mg, preferably from 0.1 to 1,000 mg.

In the case where the hair growth promoting agent of the
present invention is used as an active ingredient of a hair
care product or a hair cosmetic product, the hair growth
promoting agent is added, using a technique widely used to a
lotion, a hair tonic, a hair lotion, a hair cream, a hair shampoo,

a hair conditioner, a mascara, an eye shadow, an eye liner,
" or the like,‘to form a preparation.

Additional cbmponents for the hair care product or the
hair cosmetic product vary depending on the dosage form thereof.

The following components are used according to need and a
preparation can be formed:
oilcomponentsincludinghydrocarbonssudhasliquidparaffin,
heavy liquid isoparaffin, solid paraffin, a-olefin oligomer,
_squalane,petrolatum,polyisobutylene,polybutene,montanwax,
ceresin wax, miérocrystalline wax, polyethylene wax, and

Fisher-Tropsch wax; fats and oils such as olive o©il, castor

o0il, jojoba oil, mink oil, and macademia nut oil; waxes such

10



For exanple, the ointnment can be prepared using a wi dely used base such as
white petrolatumor liquid paraffin according to need. The eye drop
can be prepared using a tonisity agent such as sodium chloride or
concentrated glycerin; a buffer such as sodi um phosphate or sodi um acet at e;
a surfactant such as pol yoxyet hyl enesor bi t annonool eate, pol yoxyl 40
stearate, or polyoxyethyl ene hydrogenated castor oil; a stabilizer such as
sodiumcitrate or sodiumedentate; a preservative such as benzal koni um

chl oride or paraben according to need. An H val ue of d IS

per ni t t echsapdesnpras dandel i 5L a3 n Etﬂ’@f%%ﬁﬁﬁltﬁ%ﬁ" i%alté@%]é%tyg I aéQJiQh an
ophthal mc preparation. A preferred pHis in the range 3{‘ fégméefzgl&
Further, @rrorata preass at Bod suW@EPas WaAbl efStETEapsHE agranulé, or a
powder can be prepared using an extender such as, | actose, cr stggkgne

cel | ul osez- stley thexamoavegetabd 6SPOCEANMFELant SREMPES FRERESP IR
stearate or talc; a binder such as hydroxypropYl cellul ose_or

pol yvi nyl pyspebpEDNpalmidiatient egceytdedenyas marihd it hRRI¥FELYGREYE

cal ciumor | ow substituted hydroxypropyl methyl cellul ose; a, cogating.agent
such as hyg{exypsopytaet h'oretlytasd ndgridgsistanratssi | ébﬁéyf’gfg’t]r; a
filmformng agent such as gelatin film or the |ike according to need.
The dose pf;}88sd5a28tdi | |pETegPsdngl anditraRzoskaanats veddghysery !
appropriately sel ected dependi ng on the synptons, age, dosage form and the
like. An 9&9&&??&9@&1@%&%' i g6 REEndinseverdlisostmary day aglate,
concentrafion of from 0.000001 to 3% (W v), preferably fromO0.0001 to 1%
(wWv). An p L8Nk oatdi Npyopiadnen gd yaoldididésanoat® sever al
tinmes a d%§5§%n29ga§{[€&ggs(eﬂg%étggner ally fromO. Og? to 5,000 ng, preferably

fromo0. 1 tﬁglsgggggg- £acry abldl B8eease iopreie rhaiistaney lylyasmuli ng

agent of £ inventron is used as an active ingredient of a hair

care product or a hair co [ C.pro t g 1@ r egEew h ifcmidimmtagent s
added, usPRYCELEBERMCque %s\ﬁaiéé f/llgseggtegya 10tion, a hair tonic, a hair

lotion, a hair cream _a hair s 00.. a ai 8RRk, AndRESAIMInan eye
shadow, aﬁ°§9€nlsia1rr§r,g?xFﬁénlﬁ’%m?&%?'or&n%%&at{rpjﬁgglglrrté"ts ion. Addi ti onal

conmponents for the_ hair care product or e ' : {d C1RLeduCc S Y
dependi ng f%tﬁ’@?b‘?ﬂ?é&@rﬁo%%?ﬂ@rcé‘?ﬁs ﬁggfsop%\%'\nrggs‘%%réponents are used

accord ngmgr%ir;?:ei% gggd? }gégggggt;gpd,ca:i'.r]sgs?tggxr'fg%cid, and cleic acid;
 higher alcohols such as stearyl alcohol, cetyl alcohq},.lauryl ’
aléohol, oleyl alcohol, isosteafyl éléohol, behenyi élcohol,
stearyl alcohol, octyldodecanol, and isohexadecyl alcohol;

ailicones such as low-polymerized dimethylpolysiloxane,

high-polymerized dimethylpolysiloxane,
me thylphens;lpo lysiloxane, decamethylcyclopentasiloxane,
oc tamethylch.fc lotetrasiloxane . . polye ther-modi f.i ed
lpolyrs ilOXaﬁe ' polyoxya.lkylene/ alkylmethylpolysiloxane /
methylpolysiloxane copolymers, = and alkoxy-modified
polysiloxane; fluorinated oils such as perfluorodecane,

perfluorooctane, and perfluoropolyether; N-acylglutamic acid

such as stearoyl glutamic acid; amino acid ester oils such as
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oi | conponents including hydrocarbons such as liquid paraffin, heavy liquid
| soparaf fin, solid paraffin, a-olefin oligonmer, squal ane, petrolatum

pol yi sobut yl ene, pol ybutene, nontan wax, ceresin wax, mcrocrystalline wax,
pol yet hyl ene wax, and Fi sher-Tropsch wax; fats and oils such as olive oil,
castor oil, jojoba oil, mnk oil, and macadem a nut oil; waxes such as
beeswax, candelilla wax, spermaceti wax, candelilla wax, carnauba wax, and
Japan wax; esters such as cetyl 2-ethyl hexanoate, cetyl isooctanoate,

i sopropyl nyristate, isopropyl palmtate, oct Ig # O¥Ei$hakRcy1)

pol ygl yceddichplepsesdtat e, ﬁﬁlyglﬁﬁEEQ?éF?F?¥é ?@gﬁi A Eyglycerg

triisostearate, polyglyceryl tetraisostearate, didl ryl _tefLaisqst earate,

trioctandNﬂlaurbgbsLeainaWﬁFaﬁe}aﬂg6a€hg§Fl @yeg%Sﬁgﬁg aﬁ%a?é, Bropyl ene

gl ycol didecanoate, cholesterol fatty acid ester, _isopropyl L te,

gl yceryl mbgosdedmatcslinl ytanphinaGe e et g ?o%é‘gf%%t %1683‘% %ﬁsat e,

dextrin palmtate , dextrin nyristate , and dextrin fattﬁ ﬁqid eSS L&l fatty

aci ds suchsesrepear lanadiis, faddn aciel d, 2Rgr +apPLiBcRYCOBRREnPE MG T

i sostearic acid, and ol eic acid; higher alcohols such as stearyl al cohol,

cetyl al cohprk,; |auryl alcohol, oleyl alcohol, isostearyl alcohol, behenyl

al cohol, stearyl alcohol, silicones such high-polynerized

met hy| phegylpelLi¥siddmgrieentat fnel iyl ngcllowetr wsidafiali, such as ethyl

di met hyl pol'Ysi | oxane, decanet hyl cycl opent asi | oxane, pol yether-nodified

pol ysi | nt ghecpehYaxabkylenslebkyl red hybpbkysutbamairopylene glycol,
1,3-butylene glycol, dipropylene glycol, and polyethylene
glycol; glycerols such as glycerin, diglycerin, and
polyglycerin; plant extracts such as aloe vera, witch hazel,
hammamelis, cucumber, tométo, apple, lemon, lavender, and
roge; and.the like;
polymer emulsions including alkyl acrylate copolymer
emulsions, alkyl methacrylate polymer emulsions, alkyl
aciylate cbpolymer emulsions, alk?l'methacrylate copolymer
emulsions, acrylic acid/alkyl acrylate copolymer emulsions,
methacrylic acid/alkyl methacrylate copolymer emulsions,
alkyl acrylate/styrene copolymer emulsions, alkyl
methacrylate/styrene copolymer emulsions, vinyl acet;te
polymer emulsions, polyvinyl acetate emulsions, vinyl
acetate-containing copolymer ' emulsions,
vinylpyrrolidone/styrene copolymer emulsions,
silicone-containing copolymer emulsions, and the like;

anionic surfactants including soap base materials; fatty acid

soaps such as sodium laurate and sodium palmitate; higher alkyl
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met hyl pol ysi | oxane copol yners, and al koxy-'nodi fi '
! ( , y-nodi fi ed pol ysi | oxane;
fluorinated oils such as perfluorodecane, perfluorogctgne, and 1

a | I " ear ..

di (chol est eryl or phyt ost er ol / behenyl / oct

( _ _ yl dodecyl ) N-1auroyl-L-gl ;

l'anol in derivatives such as lanolin, liquid Ia%o?in, IanoYin ageggﬁgate,

thuiﬁeI?Pﬁglnaacetate, i sopropyl lanolin fatty acid, and | anolin al cohol :
; agueous conponents i ncludi ng | ower I et h ’

a: cohol mmmesaqec:oﬁ@fgs FUrdHRE %Q?E*F’%\gaﬁ?"\gﬁﬁ@hégggfzﬁs #Sgéggﬁﬁ?yﬂane

glycolz di propyl ene glycol, and pol yethyl ene glyc ] rcﬂ;h chgas

gl ycerin,latigyycenilfatand pbkyd| E&Sh; SPLERE eﬁsrc%‘fc'ﬁ sséﬁgﬁ 2%l oe ver a

mntch hazel , hannanel[s, cucunber, tomato, apple,_lenon, |ay qger nd ’

(ra%sj;a,Si gggtfhieih?hel?ﬁmhymol loranys grslere| U a]r'%’%ygcriﬂa]aftea}e T op8lymer

. , al kyl methacryl ate pol yner enul sions, al kyl acrylate
emul si-onsgodl kil PoR kATl até faspol yﬁecyén%@é%ﬁ%r}a’é%?ﬁ\? &8 8?@3@3‘: et
acryl ate copol ymer emul sions, nethacrylic acid/alkyl nmethacryl ate cgpolyner

enul si onsyaakkyh 8srybeinaseyrehghenplayipeacifasiises sudfigpstes suc
nmet hacryl at e/ st yrene copol yner enul sions, vinyl acetate pol yner emuyl_sions

o e T o S one ) eGP GPS IRt on
fatty acid methyl taurate, and sodium lauryl methyl taurate;
phosphate ester salts such as sodium POE oleylether phosphate
-and POE sﬁearylether‘ phosphate; sulfosuccinates such as .
di-2-ethylhexyl sodium sulfosuccinate, sodium monolauroyl
monoethanolamide polyoxyethYlene sulfosuccihate, and sodium
lauryl polypropylene glycol sulfosuccinate; alkyl benzene
sulfonates such as sodium linear dodecyl benzene sulfonate,
triethanolamine linear dodecyl benzehe sulfonate, and linear
dodecyl benzene sﬁlfonate; IN—acyl glutamates such ' as
monosodirm1N-iauroyﬂ.glutamate, disodiumlN-stearoyi.Qlutamate,
and monosodium N-myristoyl—L—glutamate{ higher fatty acid
ester sulfate ester salts such as sodium hydrogenated coconut
oil fatty acid glyceryl sulfate; sulfated oils such as Turkey
red oil; POE alkyl ether carboxylates; POE alkyl allyl ether
carboxylates; a-olefin sulfonates; higher fatty acid ester
sulfonates; secondary élcohol sulfate ester salts; higher
fatty acid alkylolamide sulfate ester salts; sodium lauroyl

monoethanolamide succinate; di-triethanolamine

N-palmitoylaspartate; casein sodium; and the like;
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silicone-contai ning copol ynmer enul sions, and the |ike; anionic surfactants
i ncludi ng soap base materjals; fatty acid soaps such as sodium | aurate and
sodiumpalmtate ; higher alkyl sulfate ester salts such as sodium | auryl
sul fate and potassium |l auryl sulfate; alkyl ether sulfate ester salts such
as triethanol am ne pol yoxyet hyl ene (PCE) |auryl sulfate and sodi um PCE

| auryl sulfate; N-acyl sarcosinates such as sodi um | auroyl sarcosinate;

hi gher fatty acid am de sul fonates such as sodi um N-myri st oyl - N- net hyl

taurate, sodiumcoconut oil fatt cid hyl S HEm kauryl
net hyl t atdbieniprogiirsatandst éPC§&%%§gs%§%Y¥st%%%&rf¥£&g’| eyl et her
phosphat e and PCE stearyl ether phosphate; sul fosyccin S h 1

di - 2- et hyshekylassodtearyd| ftﬁh@@FH&Ee,a‘E‘B‘a’i‘ano‘F%f%ﬂf‘%% st OLRREYY ani de
pol yoxyet hyl ene sul f Gsucci nate, and sodji um | auryl Rol.ypropyl.ene _ghy¢ol

sul f OSucct nimhet hyl kermdreiize ko ¥t b Htith é&é“%’ﬁ'&ﬂuﬁ"’l“%o' elélrr‘]“ 3% )eé%yl
benzene sul fonate, triethanol am ne |inear dodecyl _ben ne]asul f'ﬁn%tiem and

| i near dogeeklashdhaeaerygllidioretizyl ROEEYL Y G}Eléﬁﬁf‘@@saﬁgw BYRSHG39d um
Nl auroyl glutamate, disodium N-stearoyl glutamate, and nonosodi um

N-myri st oghiksgl utamate; higher fatty &tich ester sulfate ester sal & such
as sodi um hydrogenated coconut oil fatty acid glyceryl sulfate;, sul fdat ed
oi | s suchpasy TNT keydifd thiyll - 3PCE relthyil endpipeaidioxiint @slopeEe o) BR9 al | y|
et her cargoxyl ates; a-olefin sulfonates; higher fatty acid ester

sul f onat eéét?@ﬁ?&%’im@hc eralorsidd atellepl equabbtsaryi gNEENLAN PGSy

al kyl ol am de”sul'fate ester salts; sodiumlauroyl nonoethanol am de

succi nat ez gt gig;efg@,@ql AR, IN-achdh 10| ashast ahdkydassionusad LRI Whd t he
i ke; cationic surfactants including alkyl trinmethyl anmonium salts such
as stearyl__triet ﬂgﬂpni WA Srigemand shatsyl t POREt Rlkydmmiriasm

chl ori de; sg'lllratlsl{yl h(%Jllc‘Flrlet yl amIr?rH um salts such as distearyl dinethyl
ammoni um chl ori de;_ _al yridiRidinsal fstsychcisd derivatives; amyl

pol y(N, N ggbc%aﬁéﬁ%,%%%$hypen§)ﬁeri di ni u?r) chl oride and cetyl pyri di ni um

chl ori de; Ik?(l quaternary .3 lHl(‘:f% litss g @l K nH MEiim besiydr Bdarpni um

salts; al c &qui%ﬁlg'ltlyni ér%qsal {&se; i gllkyls'rmlrﬁper?ol i nium snzlil ts; POE

al kyl am nes; al kyl am ne,sal t.s:_ po ] acid derivatives; anyl
Benestarig nvats RE S ) S

al cohol f &SHF es;’ bénz oni um chl ori de; benzet honi um
chloride; and the |ike; hoteri c .sur.factants. | | Qi Nd IS arce
anphot er | @TRNFEEI 1Nt sgé’t}%[%'srsadbq%mlnd&&l@ S L
2-undecyl - N, N, N- ( hydr oxyet hyl car boxgmat hyl ) - 2-1i meg zol i ne

and2- cocoyMrXagiaitzol i ni unhydr 0x¥

bet ai nesur f act ant ssuchas o i
2-undecyl-N, N, N- (hydroxyethyl carboxymethyl) -2- 1m1da_zol ine

| - car boxyet hyT oxy - 2-sodi u?r%%lilfu;n
and’ 2 -éocoyl -2- imidazoliniumhydrbxide -1-carboxyethyloxy
-2-godium | salt; betaine surfactants such as
2-heptadecyl-N-carboxymethyl-N- hydroxyethylimidazolinium

betaine, lauryl difnethyl amihoacetic a;id betaine,
alkylbetaine, amidobetaine, and sulfobetaine; and the like;
lipophilic nonionic surfactants including sorbitan fatty acid
esters such as sorbitan monooleate, sorbitan moncisostear_ate,
corbitan monolaurate, sorbitan monopalmitate, sorbitan
monostearate, sorbitan sesquioleate, sorbitaﬁ trioleate,

diglycerol sorbitan penta-2-ethylhexylate, and diglycerol
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2- hept adecyl - N- car boxynet hyl - N- hydr oxyet hyl i m dazOl'i n11m bet ai ne, 1 auryl
di met hyl ami noacetic acid betaine, alkylbetaine, amn dobetaine, and

sul fobetai ne; and the like; lipophilic nonionic surfactants including
sorbitan fatty acid esters such as sorbitannonool eate, B

sor bi t annonoi sost ear at e, sorbitan nonol aurate, sorbitan nonopal mtate,
sorbitan nonostearate, sorbitan sesquioleate, sorbitan trioleate,

di gl ycerol sorbitan penta-2-ethyl hexylate, and diglycerol sorbitan

tetra-2-ethyl hexyl ate; sucrose fatt cid X r fsa j ds such'
as glycer ?P)ll’}?éﬁa)éott@&ﬁ?e'@d'?t}{}ﬂh i at%ﬂ y%é%%’gﬁogééggcé{cé? tgelt%/t(é%y'l

sesqui ol eate, glyceryl nonostearate, glyceryl a, a' -qleate At e,
and gl yceﬂ}vcﬁﬁgsﬁﬁ?ﬁ?@;ldﬁo?w ?é&]a(g?‘éﬁ'l?‘oéﬁc(? tce?:scin }ﬁesedgﬁéﬁgg;g A,

di gl yceryl nonoi sostearate and digL¥ceryI diisosteargte£ pro%é!%ﬁa ycol
fatty aci glysesyd suRINEBTPEdTI endLYCFEL nmoRBEEBAPAER S hy dihyenated
castor oil derivatives; glycerin alkyl ethers; and the |ike; hydrophjlic
noni oni ¢ sonbateants e, ncl gllyoerPDE goﬂ&1ﬂ%ﬁ&%ﬁtyPﬁEPElé§P@P§esucH35§ PCE
sor bi tan nonool eate, PCE sorbitan nonostearate, POCE sorbitan nonogl ate, and
POE sor bi gayceetilanbeatepaP@Ees pdlYDl YESEYY BREEY &It 586K S4CPEE
sorbitol nonol aurate, PCE sorbitol nonool eate, POE sorbitol pentaol eate,
and PCE s@ribily@lersriosneavdatestP@Eagkycanidn digiyceryl «StiasRRAER POE

gl ycerin nonostearate, PCE glycerin nonoi sostearate, and POE gl ycerin
triisost eqrainyldeE gflatdal ottt yesiceds enizdr asSRIE am sk ene pikycol

di stearate, monodi ol eate, and ethyl ene glycol distearate; PCE al kyl
ethers sugistREEdtal Hydidthina teE cal eybr edhibrdePGRatstees y | 9y ¢ry in POE
behenyl ether, POE 2-octyl dodecyl ether, and PCE chol estanol ether;

Pl uroni c %qrﬁchteegﬁe%sspceth@stfé urike ¢; POE/ POP al kyl ethers such as POE/ POP
cetyl ether, "POE/ POP 2-decyltetradecyl ether, POE/ POP nonobutyl ether,

PCE/ PCP hkfgfag.l%g;fﬁl% handlbnc ahfs POELRER ShyTeding ed®Eorbitan tRCE tetra

POP et hyl énie m ne pol yners such as Tetronic; POE castor oil hydrogenated

castor oil_ derivatives h SASLOE 281 honBeERNEr Ogymat eerishsanr oil,
POE hydroé%ﬁa éﬁg%%g o?agﬁlaﬁzggﬁfosteara?e, POE hydrogenated castor oi
triisostearate, PCE.h erQﬁPa or .0J yr aglgut paBt esorbitan

NDNOi sosté%getecﬁre%tté/e'r, and%g%bﬁégﬁlogren%% castor oil maleate; POE
beeswax/ | anal i n derivat i_yes sugh, P bi eRSMAX; ggbkangl agkdes
such as cdEdmRCidtat %gy ac?%rcbd}tgﬁha%t}% dée{:g{ia%rl C aci o

nmonoet hanol ani de,_ and fatty acid_isoprapanolam de. pr | e5eL 9L %60
fatty aci PR W]aﬁ“k%?%?ﬂ g"e@;Soﬁlggiﬁgbgg?%ig%nedegﬂ;%sﬁgr 0se fatty
acid esters ; PCE. nonyl phenyl fornal-dehyde pol ynmers; Kyl

di met hyl areentasd el Pﬁ%?é@lsoﬁ ‘Pé}mg%&atyrﬁ‘ i ﬁ@ﬁ l%é’icﬁer a%gﬁFF dctants
including lecithins such as soybean phospholigid hédEOQGB edlsggggﬁn
phosphol | Paid RESKS KW sh AT PHiHLYSEL RyArEgRhaREA S gg @Jﬁlﬁ Y
phosphol i pi d; soybean saponin; and the |ike; noisturizing agents iggluding
pol yet hyl emnaisesteapabpy| 2nd BCPF;/cSﬂl{C@FyEeFFﬁ,lS?%?BEFgFén@ogl festy
xylitol, sorbitol, maltitol, chondroitin sulfate, hyaluronic acid, nucoitin
sul furic adil eatemisc swech, ast ReBcoPrmydeate, PO distearate, POE

chol esteryl-12- hydroxystearate, sodiumlactate, urea, bile acid salts,

dl - pyrr ol i mimed el doxy | atrebetbhidenediaraol digtleansdld ;aBeB aldigt §E8LSE (EO)
PO adducts, Rosa roxburghii extracts, Achillea mllefoliumextracts,
Mel i | ot us ®fidh iz PaE Saexfaether, POE oleyl ether, POE stearyl ether,

POE behenyl ether, POE 2-octyldodecyl ether, and POE
cholestanol ether; Pluronic surfactants such as Pluronic;
POE/POP alkyl ethers such as POE/POP cetyl ether, POE/POP
2—decyitetradecyl ether, POE/POP monobutyl ether, POE/POP

hydrogenated lanolin, and POE/POP glycerin ether; tetra
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and the |ike; thickeners including gum Arabic, carrageenan, karaya gum
tragacanth gum carob gum quince seeds (nmarnel o), casein, dextrin,

gel atin, sodium pectate, sodium al ginate, nmethyl cellul ose, ethyl

cellul ose, CMC, hydroxyethyl cellul ose, hydroxypropyl cellul ose, PVA PVM
- PVP, sodium pol yacryl ate, carboxyvinyl polyner, |ocust bean gum guar gum
tamari nd gum di al kyl dinmethyl anmonium cel |l ul ose sulfate, xanthan gum
magnesi umal um num silicate, bentonite, hectorite, quaternary amoni um salt

type cation-nodified bentonjte, .qguaternary amoni sal t N
c)altlto i on- noBPEY &8 tKECFOF] ?El?yﬁ%‘&%%g?‘&é?? n??i@?rgc?lgcr@és%e;éety:%%éﬁ%i oate

condensate, and the |ike; preservatives in¢ludin .

net hyl par 888608t Wilpdvshagenansd (Fashh, Oéﬁwdgﬁﬁgvf"ﬁkg?spgﬁ& P oponent s

i ncludi ng i norgani c powders such as tale, kaolin, rricaE %%4cite ‘gwgte

nica, gol dastea wmiint ePEchyfzagenaleqi GRSHBCR hi cBOE ﬁ’t ToIRTBLe

verm curite, magnesi um carbonate, cal cium carbonate, alum numsilicate,

bari um si tasabe, cilcimenaisostaaratmgnEGRinhyArpgsnates: roRtFam G914 cat e,

metal salts of tungstic acid, nmagnesium silica, zeolite, bariumsulfate,

cal ci ned calidisomtssrfate PORIydraganaedrastairc ikMemeRpFAE L3NS ne

apatite, hydroxyapatite, ceram c powder, netallic soaps (zinc nyristate,

cal ci um pabficiaiosteanthtal udiesvest earal ePOEaydmaanatied i gastergahmit:

powders such as pol yam de resin powder (nylon powder), polyethylene

powder, npihgateol yoet becsyvial EanoldierdepbvysivesrmuqoasePOE copdvitek resin

powder of styrene and acrylic acid, benzoguanam ne resin powder, poly

(et hyl ene WeRlchald UOR 1 #8hoROVEIRIde®inGued] | uboseopamater oidndfaheyl i &eid

pi gments including inorganic white pignents such as titani um di oxi de and

zinc oxi dey;(eReldeti g dd na aRadild 6ke8 @bnbitaBnolatii@e, dendr fathy axide

whi ch are used as an ultraviolet-scattering agent and surface-coated

i norgani c i\ggﬁ%%ﬁrggmfdgptp@gnﬁgogyléﬁ@t y0gcbhes sty acds ebtewsh POBe

particles™w atty acid soap such as alum num stearate or zinc

palmtate ,.,a.-fatit Ci k Gi gl b Htq 2604 @scPppitic

acid; or éillfké':t]taﬁla%?%-gg?:ﬁ%ﬁ%%?%@%?ﬁ%ﬁ %%(I:%y%%t e) ;yai norgani c red

pi gnent s as _iron,oxide ( engy i, | at eg1kRQr gagi ol own

pi gnent s }E)gr: ago?yﬁpg q ?(Li de]ifjol nor‘g%lﬁ?ggyel O\Erﬂbélgélrr'ent glus{t?gh thyeﬁ,ow

i ron oxi de, .and | ow ocher:; inorgani I i nt u ; ck iron

oxi de, carbidIf Ygﬂ?l%"?mmﬁq%%i u %%%%X?dggg?%rgggm %n?i o%?lgﬁipllmﬁent s such

as mango violet and caobalt violet;._ inorganc en_pigmant s su

chr0n1Lnn(%§§H£a¥ﬂn%%ﬁﬁiﬁtﬁ§ﬂﬁbx?H%}uaﬁﬂ co%%??éﬁf?%néggﬁpiﬁgrggn %é%Pue

pi gments such as ultramarine blue and iron blue; pearl .pi.agments. s as

titani um @beRphekRE ni BXIrPAERACEMH (ﬁ@%@%&?éﬁgBﬁghﬁgﬁ%xfgﬁ oylgglé,

titani um oxi de-coated talc, colored titanium qxi de-coated mi ca, bj snut h

oxychl or i dgosphphipkdt ians hyarpareakrdpadderc il BherRP Ogﬁgﬁdds Q¥ arfHum

powder and copper powder; organic pignments such as Red Nos. 201, 202, 204,

205, 220, @@®niz2g8, anddties5lileange Nos. 203 and 204, Yellow Nos. 205 and

401, and Blue No. 404; organic pignments of zirconium barium and_al um num

| akes suchnaiss tReti Nosg Byeritos! intdEd i2@y polyethydeneagdyses, BFaRY¥ESRE. 205,

Yel | ow Nos. 4, 5, 202, and 203, Green No. 3, and Blue .
glycol, glycerin, 1,3-butylene glycol, xyliteol, sorbitel,

maltitol, chondroitin 'sulfate'., hyaluronic acid, muceoitin
sulfuric iac.:id, ' caronic acid, = atherocollagen,

cholestery1¥12-hydroxystearé.te, sodium lactate, urea, bile
acid salts, dl-pyrrolidone carboxylates, short-chain soluble
collagen, diglycerol (EQO) PO adducts, Rosa roxburgh;i extracts,

Achillea millefolium extracts, Melilotus officinalis extracts,
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No. 1; and the |ike; pHadjusting agents including edetic acid, disodium
edetate, citric acid, sodiumcitrate, sodium hydroxi de, potassium

hydr oxi de, triethanolam ne, and the |like; antioxidants including vitamn C
group, derivatives thereof, and salts thereof; tocopherols, derivatives

t hereof, and salts thereof; dibutyl hydroxy toluene; butyl hydroxy anisole;
gallic acid ester; and the like; ultraviolet absorbers including benzoic
acid ultraviol et absorbers such as p-am nobenzoic acid (hereinafter

referred tQ PA . PABA nonogl ycerin ester, N, N-di propoxy PABA et hyl
ester, N,ﬁfﬁf§¥ﬁ%§%§¥5M5A ethyl ester, N, N-dinethyl PABA ethyl ester,

N, N- di net hyl, PABA butyl ester, and gkhkdineth | _PABA octyl ;

ant hr ani | REARRAAR 107 Shat "o S e Rity gevragdenth, kdfd qun,

honmonet hyl - N-acet yl ant hrani | at e; sali&ﬂ_ic aci d Ité§¥iol t, absorbers such

as anyl s&YREARED FHRHyFAERP; EPlat ,Hﬂﬁﬁmﬁﬁq%% ISt Rt o, CRREYR
salicylate, phenyl salicylate, benzyl salicylate, and p-iso ropanogﬁihenyl

sal i cyl at lexGTiam gehat ¥yl FPAIW ReBBRER beFOddymh HINAKT: PRFEHL e,

et hyl 4-isoprogé$cinnanate, met hyl 2, 5-diisopropyl ci nnanat e,

2, 4- di i soroipikesmanatiypr opst buhestox AhnahteoxyssprdpyFeliulose,

p- met hoxyci nnamat e, isoanyl p-nethoxyci nnamate, octyl p-nmethoxyci nnamate

( 2- et hyl hdxydrgxypsropirl cieddarimss , PPt ROXMePNPl poRibbRaRGEY ARBIRRES

cycl ohexyl p-methoxyci nnamat e, et hyl a- cyano- S-phenyl ci nnamate,

2- et hyl hexodbayanion gl podyyedi, nhagrst laean gum, guar gum, tamarind gum,
dialkyl dimethyl ammonium cellulose sulfate, xanthan gum,
magnesiumaluminum silicate, bentonite, hectorite, quaternary
ammonium salt type cation-modified bentonite, quaternary
‘ammonium salt type cation-modified hectorite, decaglycerin
fatty acid ester eicoSadioate condensate, and the like;
preservatives including methylparaben, ethylparaben,
butylparaben, and the like;
powdery comporents including inorganic powders such as talc,
kaolin, mica, sericite, white mica, gold mica, synthetic mica,
red mica, black mica, rithia mica, vermicurite, magnesium
carbonate, <calcium carbonate, aluminum silicate, barium
gsilicate, calcium silicate, magnesium silicate, strontium
silicate, metal salts of tungstic acid, magnesium, silica,
zeolite, barium sulfate, calcined calcium sulfate (calcined
gypsum),calciumphosphate,fluorineapatite,hydroxyapatite,
ceramic powder, metallic soaps (zinc myristate, calcium

palmitate, and aluminum stearate), and boron nitride; organic

powders such as polyamide resin powder (nylon powder),
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glycerﬁlnnno-ﬁ-ethylhexanoyl-dipatanethoxycinnanate;
enzophenoneul travi ol et absor ber ssuchas 2, 4-di hydr oxybenzoph
2,2:-d!hydroxy-4-nethoxybenzophenone, y Y PRERonS,
g,g -g|2ydroxy-ﬁ,4'-dinethoxybenzophenone,

, 2", 4,4 -tetrahydroxybenzophenone, 2-hydroxy-4-nmet hoxybenzoph
2- hydr oxy- 4- met hoxy- 4' - met hYl benzophenone, Y y PREnons.
2- hydr oxy- 4- met hoxYbenzophenone- 5- sul f onat e, 4-phenyl benzophenone,

2- et hyl hexyl-4' - phenyl benzgphenone- 2-car

> b oottt B MBS W R A,

s o pRaRooam oo osiphen B8 shisk AL, T

2- ( 2: - hycl:rc:a:xy;il.js*T -acady Y|W%W?i dszeoqzé'l powder, poly(ethylene

i by o A ey ee L By FRR BNShs ReRa, Y the Like;
pigments including inorganic white pigments such as titanium
dioxide and zinc oxide (including fine particles of titanium
dioxide . or zinc oxide which are used as an
ultraviolet-scattering agent and surface-coated inorganic
white pigments obtained by coating the surfaces of such fine
particles with a fatty acid soap such as aluminum stearate OX
zinc palmitate; a fatty acid such as stearic acid, myristic
acid, or palmitic acid; or a fatty acid ester such as de:_ctrin
palmitate); inorganic red pigments such as iron oxide (bengara)

and iron titanate; inorganic brown pigments such as y-iron

oxide; inorganic yellow pigments such as yellow iron oxide and

yvellow ocher; inorg_anic black pigments such as black iron oxide,
carbon black, and titanium suboxide; inorganic violet pigments
such as mango violet and cobalt violet,; inorganic green
pigments such as chromium oxide, chromium hydroxide, and cobalt
titanate; inorganic blue pigments such as ultramarine blue and
iron bllue; pearl pigments such as titanium oxide-coated mica,
titanium oxide-coated bismuth  oxychloride, titanium
oxide—cc;ated talc, colored titanium oxide-coated mica,
bismuth oxychloride, and argentine £ilm; metal powder pigments

such as aluminum powder and copper powder; organic pigments
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5- (3, 3-di net hyl- 2- nor bor nyl i dene) - 3- pent an- 2- one;
2,4,6-trianilino-p-(carbo-21-ethyl hexyl-1"-oxy)1, 3,5-trlaz ne;
4-tert-butyl-4'-met hoxydi benzoyl net hane; and the |ike; dyes including

chl orophyl |, |IS-carotene, and the |ike; perfunes including plant perfunes
such as rose oil, jasmne oil, and |l avender oil; synthetic perfunes such as
| i ronene, citral, linalool, and eugenol; and the |ike; sequestering agents
i ncl ude di sodi um edetate, edetic acid salts, hydroxyethane di phosphonate,

and the like; purified water; and t i Thena t t hendad g5 care
product GuchhashBed §8§ne?P&'p§8guc$8%an5§g’agg?bg??gfe yséelected ,
dependi ng on the dosage formand_the like. T hai re o} _the
hai r cosmair@epﬂ@éuc?géa%nﬁe?%eae&ﬁré’é’ BSSegg?a?ﬂé i4(r\?\eis' & agyg{e 12:5
concentration of from0.000001 to 3% (W vVv), preferab . to 1%
(W V). Adulelrt aggaoﬁCtm'egmﬁ%ﬁtqfoﬁlrcon(lumﬁxsb’a\f & é&%ﬁ%&&”ﬁ %9%%? ail in

the section of Pharmacol ogi cal Test bel ow, in _a Europea se l'inical
trial forsucf laspmest Nosne 3of 108e 186152871 d3PopfBit a@Pangﬁﬁ' F%%Qﬁgg '

derivatives, with patients with open-angl e gl aucoma or_ocul ar gy rtension,
it was fqund 20isat YeafllwpNost haéha@@ﬁon§ndogoéﬁd%F%ﬁ“éV%1§%h3§, ﬁgﬁﬁng

eyel ashes thicker, ‘and changing the color thereof, that is, has an effect
.of pronotygng 1 heagd oyhd dikbair (eyel ashes). Therefore, a 15 ,

15-di fl uoroprostagl andin F2a derivative is useful as a hair (eyel ash)

growt h prgmid{\gs egestagenss iindsidebese det itatc ithe dAPAIYFOREREALEmOt i ng
agent can be used as an active ingredient of a preventive or therapeutic
agent forg; ¢iseageiassosbated Withata,r sodhuas tdmetide anBokaRE " car e
product or a hair cosnetic product such as a hair regrowth agent, a hair
growt h agens, a; §ai r cdeashhnolariGasi agagend 1ite,a hair nourishing
antioxidants including vitamin C group, derivatives thereof,
aﬁd salts thereof; tocopherols, derivatives thereof, and salts
thereof; dibutylA hydroxy toluene; butyl hydroxy anisole;
gallic acid ester; and the like; |
ultraviolet absorbers including benzoic acid ultraviolet
absbrbers such as .p—aminobt_.anzoic acid (hereinafter referred
f.o as PABA), PABA monoglycerin ester, N,N-dipropoxy PABA ethyl
ester, N,N-diethoxy PABA ethyl ester, N,N-dimethyl PABA ethyl
ester, N,N-dimethyl PABA butyl egster, and N,N-dimethyl PABA
octyl ester; anthranilic acid ultravioclet absorbers sucb. as
homomethyl-N-acetyl anthranilate; salicylic acid ultraviolet
absorbers such as amyl salicylate, wmenthyl salicylate,
homomethyl salicylate, octyl salicylate, phenyl salicylate,
benzyl s=alicylate, and p-iscpropanol phenyl salicylate;

cinnamic acid ultraviolet absorbers such as octyl c¢innamate,

ethyl 4-isopropylcinnamate, me thyl 2,5-diisopropylcinnamate,
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agent. Best Modde for Carrying Qut the Invention Her ei nafter,
exanpl es of preparations and products of the present invention and results
of a pharmacol ogical test will be described. However, these exanples are
descri bed for the purpose of understanding the present invention better and
are not neant to limt the scope of the present invention. [Exanples of
Preparati ons and Product s] Herei nafter, exanples of genera
preparations and products containing a 15, 15-di fl uoroprostagl andi n F2a

derlvatlve ac ording to t i 4 be descri begetnd1

O ntnent € VWhite pet ?oflaflgringghaor%ﬁrllt |r£r?1{aar eéérrel ted and fi I(teer%d and

liquid petrolatumis ad e filtr wher eby, ghghgtum

mxture i% ﬁ)@i%ﬁ%ﬁroﬁﬁf?ﬁﬁnﬁTﬁ e kmuui§¥é§¥ - Jm§¥ﬂﬁk%§%g§ostag [ andi n

F2a derivative (final cqncentratio d

cal ani ne ¥FPEIEY F EPPISIBET dﬁﬁgﬂﬁﬁr tﬁéﬂg 3éhﬁga?§sultlng

m xture i s honogeni zed until the nlxture un tgﬁ spersed.
0

Thi's ni xtQFey} OTRIEOFCIPRATAER | Q?us‘??“’bi%?féYgap' R TROHEE T um m xt ur e,

and the mxture is nelted and stirred. Thereafter stlrrlngg ﬁ §o§§gnued

until the2 nesnoxeetbydol i difi e® TRFSCSHS P R tive oint MEACCCRA

pr epar ed. ,
p-methoxycinnamate, ethyl a-cyano-B-phenylcinnamate,

2-ethylhexyl a-cyano—B—phenylcinnamate, and
glycerylmoﬁo—z~ethylhexanoyl—diparamethoxycinnamate;
benzophenone ultraviolet ebserbers such _as
2, 4-dihydroxybenzophenone,
2,2’ -dihydroxy-4-methoxybenzophenone,
-dihydroxy-4, 4’ -dimethoxybenzophenone,
2,2',4,4' -tetrahydroxybenzophenone,
2-hydroxy-4-methoxybenzophenone,
2—hydroxy—4—methoxy-4'—meth?lbenzophenone,
'2-hydroxy-4-methoxybeﬁzophenone—5—su1fonate,
4—pheny1benzophenone,
2—ethylhexyl—4'—phenylbenzophenone—z-carboxylate,
2-hydroxy-4-n-octoxybenzophenone, _ - and
4-hydroxy-3-carboxybenzophenone;
3—(4'—methy1benzy1idene)-d,l-camphor;
3-benzylidene-d, 1-camphor; urocanic acid; ethyl urocanate;
2-phenyl-5-methylbenzoxazole;
-hydroxy-5-methylphenylbenzotriazole;

2- (2’ -hydroxy-5' -t-octylphenyl)benzotriazole;
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2. Sol ution 15,15 - di f luoroprostaglandin F2a derivative is
dissolved in water to give a final concentration of 5% by weight, and the
resulting solution is sterilized by filtration, whereby an objective
solution can be prepared. 3. Lotion A 15,15 -dif | uoroprostaglandin
F2a derivative is dissolved in a vehicle containing N nethyl pyrrolidone and
propyl ene glycol, whereby an objective |otion can be prepared. 4. Aerosol

A 15, 15-di fl uor oprostagl andi n F2ct derivative is dissolved in absol ute

al cohol t i,ve.a final cgoncentration of, 0. 1% ) ghtg. ﬂg%{ ulting
sol ution 3§q?irﬁg' 8*?65réﬁ5§ %%RR?QXélP%ﬁ%P%g% %8%%f§%'s. he fﬁ%?ate is
cool ed to aboyt -30C, and a coolin I Xt ure of . di chl.arof | ]Qﬂne_and
di chl or ot SLPRSEIHIERENE /i s adﬁéﬂgFﬂé¥¥f3.'%ﬁ?uF¥ ﬁh%ﬁf%gﬁLglon i's
filled into a plastic-cqated bottl e under coolingt mhgrebé.an obj ective
aerosol c&n Be 3pddpwtdy ] PRarRRErogideRe redtperitan- 2 a0Bi opean Phase |1 |
clinical trial for tafluprost, one of the 15,15-dif[uorogrostaglandin F2a
deri vat i v@s 4 0¥ inatiildmos R (IR Ry Yhexcdnh’ oP*8Lhr dr SAYpéPensi on
was performed by the follow ng test method, and tafluprost was eval uated
for findi ige adsteratr-oytul +metdiprrssikenzonl Bt bane prand) the i k%ver eof |
that is, the evaluation was perforned as to whether eyel ashes were grown,
eyel ashes dyerse impdadima kinlorphithle, d®t errotengel aBfleshfadikRanged by the
fol I owi ng eval uati on net hod. . _ .
perfumes including plant perfumes such as rose oil, jasmine
o0il, and lavender oil; synthetic perfumes such as limonene,
citral, linalool, and eugenol; and the like;
sequestering agents include disodium edetate, edetic acid
salts, hydroxyethane diphosphonate,'and the like;
purified water; and the like.
The amount of the hair care product or the hair cosmetic
-~ product can be appropriateiy selected depending on the dosage
form and the like. The hair care prbduct or the hair cosmetic
product can be used once to several times a day at a

concentration of from 0.000001 to 3% {(w/v), preferably from

0.0001 to 1% (w/v).

Advé.nta\ge of the Invention

As will be described in detail in the section of
Pharmacological TeSt kbelow, ih a Eurcopean Phase III clinical
trial for tafluprost, one of the 15,15-difluoroprostaglandin
F., derivatives, with patients with open-angle glaucoma or

ocular hypertension, it was found that tafluprost has actions
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(Test Method) Patients with open-angle glaucoma or ocul ar
hypertensi on were randonmly allocated to two groups (a 0.0015% t afl upr ost
eye drop group and a 0.005% | at anoprost eye drop group) and received the
eye drop once a day at a dose of one drop for 24 nonths in a double-blind
manner after a washout period for 5 days to 4 weeks or nore according to
need prior to the glaucoma nedi cation. (Eval uation Nethod) The

eyel ashes and eyellds wer e photographed at 0 (base line), 3, 6, 12, 18, and

;z)feggm:gs%ﬁ' %ng)g} he L.Lfag.sry%o \Q%rl?lgf aﬂa%%e‘@ ttﬂﬂ:ﬁkperbaﬁﬁd bH&ng&ﬁg t he

t hi cker, and the color of _e h hes were grown, eyelashes were made
y s Was C |
B0 e g S o WS sty

findi ngs (eyelashes were grown, he re nade t nd the col or
of eyel asFe@¥iias ged)gﬁk¥e ob %¥€§85§ﬁ§ﬁ 't he abovghégﬁglo%ed tegt

met hod was perforned [ Tabl e 1& .
15,15-difluoroprostaglandin Faq derivative is useful as a hair

- (eyelash) growth.promoting'agent, and it is expected that the
hair growth promoting agent can be used as an active ingredient
of a preventive or therapeutic agent for a disease associated
with-hair such as alopecia and a hair care product or a hair
cosmetic product such as a hair regrowth agent, a hair growth
agent, a hair density increasing agent, or a hair nourishing

agent.

Best Mode-for Carrying out the Invention
Hereinafter, examples of preparations and products of
~the present invention,and results of_e pharmaeological test
will be described. Hoﬁever, these examplee are described for
| the purpose of'understanding the present invention better and

are not meant to limit the scope of the present invention.

[Examples of Preparations and Products]

Hereinafter, examples of general preparations and

products containing a 15, 15-difluoroprostaglandin  Fzq

derivative according to the present invention will be

described.
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Taf | uprost eye drop group (patients) Latanoprost eye drop group (patients)
Eyel ashes were grown 17 11 Col or of eyel ashes was changed 13 10

1. Ointment

White petrolatum and lanolin are melted and filtered,
and ligquid petrolatum is added to the filtrate, whereby a white
petrolatum mixture is prepared. On the other hand, a
15, 15-dif1uoropr§staglandin Faq .deriv'_ative " {final
concentration: 2% by wéight) , zin‘c oxide and calamine are _adcied
to the rest of the liquid petrolatum, and the resulting mixture
is homogenized until the mixture is finely and uniformly
dispersed. This mixture is added to the previously prepared
white petrolatum mixture, and the mixture is melted and stirred.
Thereafter, stirring is continued until the mixture is

solidified, whereby an objective ointment can be prepared.

2. Solution

A 15, 152-— difluoroprostaglandin Fz, derivative is
dissolvéd in wafef to give a final concentration of 5% by weight,
and the resulting solution is sterilized by filtration, whereby

an objective solution can be prepared.

3. Lotion_
A 15,15-difluoroprostaglandin Fiq derivative is
dissolved in a vehicle containing N-methylpyrrolidone and

propylene glycol, whereby an objective lotion can be prepared.

4, Aerosol
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Eyel ashes were made thicker 5 4 Total nunber of patients: 264 for both
tafl uprost and | atanoprost groups (D scussion)

tafl uprost has actions of grow ng eyel ashes, naking eyel ashes thicker,
changing the color thereof and therefore is useful as a hair growth
pronoti ng agent.
t hose of

| at anoprost which is a representative PG-2, derivative.

A 15, 15—difludropro_staglandin Foe derivative is

‘dlssolved in absolute alcohol to g:Lve a flnal concentratlon

of 0.1% by weight, and the result:.ng solutlon is filtered to

remove particles and waSte threads. The filtrate is cocled

. to about -30°C, and a cooling mixture of dichlorofluoromethane

“and dichldrotetrafluoroethane is added thereto.  The

resulting solutionis filled intoa plastic-coated bottle under

cooling, whereby an objective aerosol can be prepared.

[Pharmacological Test]

A European Phase IITI clinical trial for tafluprost, one
of the 15,15-difluocroprostaglandin F,, derivatives, with
patients with open-angle glaucoma or ocular hypertension was

performed by the following test method, and tafluprost was

- evaluated for findings associated with the eyelashes and an

peripheral area tHereof, that is, the evaluation was performed
as to whether eyelashes were grown, eyelashes were made thicker,
and the color of eyelashes was changed by the following

evaluation method.

(Test Method)

Patients with open-angle glaucoma or ocular hypertension
were randomly allocated to two groups (a 0.0015% tafluprost
eye drop group and a 0.005% latanoprost eye drop group) and

received the eye drop once a day at a dose of one drop for 24

24
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These actions have significant effects as conpared with



I ndustrial Applicability A 15, 15-di f | uor oprost agl andi n F2a
derivative is useful as a hair (eyelash) growh pronoting agent, and the
hair grow h pronoting agent can be used as an active ingredient of a
preventive or therapeutic agent for a disease associated with hair such as
al opecia and a hair care product or a hair cosnetic product such as a hair
regrom h agent, a hair growmh agent, a hair density increasing agent, or a
hair nourishing agent. Clains 1. A hair growth pronoting agent, conprising

S i 5 L AR G et e

I ngredi en ronot 1 ng ent accor

wh ' he 15, 15;di f | | andi.n - der.iv.al '
repr osent GFR, TPk HeHERPIICEE R A G Dpe i AR By 1 8F o8 ReITRALERS

medication. =

(Evaluation Method) |

'_ The eyelashes and eyelids were photog’lraphed at 0 (base
line), 3, 6, 12, 18, and 24 ;months'; ‘and the photographs were
compared with the base line, and the presence or absence of
findings (eyelashes were grown, eyelashes were made thicker,

and the color of eyelashes was changed) was confirmed.

(Results)

The following Table 1 shows the number of patients for
which the respective findings (eyelashes were grown, eyelashes
were made thicker, and the color of eyelashes was changed) were

. observed when the above-mentioned tegt method was performed.

[Table 1]

Taftuprost eye drop group (patients) | Latanoprost eye drop group (patients)
Eyelashes were grown 17 1
Color of eyelashes was changed 13 10
Eyelashes were made thicker 5 4

Total number of patients: 264 for both tafluprost and latanoprost groups

{(Discussion)
As shown in Tabkle 1, tafluprost has actions of growing

eyelashes, making eyelashes thicker, and changing the color
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a salt thereof: wherein R represents a hydroxyal kyl group, a fornyl
group, a carboxy group, an al koxycarbonyl group, an aryl oxycarbonyl group,
an am nocar bonyl group, an al kyl am nocarbonyl group, or an

aryl am nocar bonyl group, and when R is an aryl oxycarbonyl group or an

aryl am nocar bonyl group, the aryl noiety thereof may have a substituent;
and the benzene ring in the fornmula may have one to three atons or groups
sel ected froma hal ogen atom and a trifluoronethyl group as substituents

3. The hair growth ronDt n ent accordi o C
gener al IPﬁ%F8f6¥3 tﬁ?F§|Pg§ ESS% r%%igg@+5§EQ¥ﬂ%P%%g%F%§%%‘o or an
o Sf’?ny%ar bﬁ%'peaﬁ’c.%t?f%smevwa%“e feTgs e %%?Es‘?l%uéé‘ﬂﬁﬁ%?“é T oroun

or a base thereof or an |sopropyloxycarbonyl gr oup.
of latanoprost th.ch is a representatlve PGFaq derlvatlve

Industrial Applicability
A 15, 15- dlfluoroprostaglandln F.q derivative is useful
asa haJ.r (eyelash) growth promoting agent, and the. ha:Lr growth
promoting agent can be used as an active ingredient of a
preventive or therapeutic agent for a disease associated _with
hair such as alopecia and a hair care product or a hair cosmetic
product such as a hair regrowth agént, a hair growth agent,

a hair density increasing agent, or a hair nourishing agent.
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5. The hair growth pronoting agent according to any one of clains 1 to 4,
wherein the hair is eyel ashes. 6. A method for preventing or treating
a di sease associated with hair,conprising adm nistering a pharnacol ogically
accept abl e anount of at |east one 15, 15-difl uoroprostaglanciin F20
derivative to a. patient. 7. The nethod for preventing or treating a
di sease associated with hair according to claim®6, wherein the

15, 15-di f | uor oprost agl andi n F2a derivative is a conpound represented by the
following general formula (1) or a sali;thereof: Hg wherein R represents
a hydroxyal kyl group, a fornyl group,” @ carboxy group, an al koxycar bonyl

group, an aryl oxycarhonyl u an_am noc o] : ,

al kyl ani nocar bony# %é?ogiﬁéﬁr%{??ﬁlawnao%%;%’or%émpg{l%é%g %Edl Then RS s an

aryl oxycar bonyl group or an aryl am nocarbonyl grou the aryl noi et

t her eof m§: hgv@lélsl%%xﬂ? : ?-[Laélﬁdrnt h@%er&%’ﬁ’g’?‘?ﬁb‘e i % h@){} oﬁﬁﬁlei’yerray

have one to 'three atoms or groups sel ected from a hal ogen ' ' -
' ingredient. ' g S ) ‘

2. The hair growth promoting agent according to claim 1,

wherein the 15,15-diflucroprostaglandin Fzq derivative is a
compound represented by the following general formula (1) or

a salt thereof:.

o (1)

X

S,
m
mm

wherein R represents a hydroxyalkyl group, a formyl group, a
carboxy group, an alkoxycarbonyl group, an aryloxycarbonyl
group, an aminocarbonyl group, an alkylaminocarbonyl group;A
or an arylaminocarbonyl group, and whenR is an aryloxycarbonyl
group or an arylaminocarbonyl group, the aryl moiety thereof
may have a substituent; and the benzene ring in the fprmula
may have one to three atoms or groups selected from a‘halogen
atom and a trifluoromethyl group as substituents.

3. The hair growth promoting agent according to claim 2,
wherein, in the general formula (1), R represents a carboxy
group or a base thereof or an alkoxycarbonyl group.

4. The hair growth promoting agent according to claim 3,

27



atomand a trifluoronethyl group as substituents. 8. The method for
preventing or treating a disease associated with hair according to claim7,
wherein, in the general forrmula (1), R represents a carboxy group or a base
t hereof or an al koxycarbonyl group. 9. The nethod for preventing or
treating a disease associated with hair according to claim8, wherein, in
the general formula (1), R represents a carboxy group or a base thereof or

an isopropyloxycarbonyl group. 10. The method for preventing or
grempgl il Seae c e d YS! DG 2OCH I G difr W08 % babiays 6 O

group or a base thereof or an 1sopropyloxycarbony1 group.

5. The hair'growth promoting agent according to any one
of claims 17to_4, wherein the hair is eyeiashes;

6. ‘A method fo:f preventing or treating a_ disease
associated with hair, compriging administering a
pharmacologically aéceptable amount .of ‘at least one
.15,15—difluoréﬁrcstaglanéin.Fm;derivative,tq a patient.

7. The ﬁethod for preventing or treating a-disease_
associated with hair according to claim 6, wherein the
15,15-difluoroprostaglandin F,;, derivative is a compound
represented by the following general formula (1) or a sélt

thereof:

HO,
. .\\\_-_/\/\
P —— R
/ . .
HO F F

wherein R represents a hydroxyalkyl group, a formyl group, a
carboxy group, an alkoxycarbonyl group, an aryloxycarbonyl
group, an aminocarbonyl group, an alkylaminocarbonyl group,
or an arylaminocarbonyl group, and when R is an aryloxycarbonyl
group or an arylaminocarbonyl group, the aryl moiety thereof
may have a substituent; and the benzene ring in the formula

may have one to three atoms or groups selected from a halogen
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atom and a trifluoromethyl group as substituents.

8. The method for preventing or treating a disease
associated with hair according to claim 7, wherein, in the
geﬁergl formula (1), R represents a carboxy gréup or a base
thereof dr an alkocharbonyligroup. |

9. The method for preventing or treating a disease
associated with hair according to claim 8, wherein, in the
general formula (1), R represents a carboxy group or a_base
ﬁheréof of an;iébprop&loxycarbony13grdup. o

10. The method for préventing or tréating a disease
associated with hair aécording to any one of claims 6 to 9,

wherein the hair is eyelashes.
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