Speci fi cati on HAI RGROMHPROMOTI NGAGENTCONTAI NI NG

15, 15- DI FLUOROPROSTAGLANDI N F2a DERI VATI VE AS ACTI VE | NGREDI ENT Techni cal
Field The present invention relates toahair growh promoting agent
contai ning a 15, 15-difl uoroprostagl andin F2a. derivative as an active
ingredient. The hair growth pronoting agent is expected to be useful 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

cosnetic product. for regromﬁn g hair, increasing hair
density, nourishing hair, or thég$é£flgégﬁkground Art ?t is said

that a human generally has from about 100,000 to 150,000 hairs. The hair
repeats a cycle including anagen, catagen, and tel ogen phases, and then

falling out with a period of 3 S. As It,
hairs falfABRt on a¥RPY4E each %§9§O¥Eﬁ& In %gﬁgigl aaggggﬁgggggeggoto a

condition in which the ratio of hairs in the _ana
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INGREDIENT

Technical Field

The present invention relates toa hair growth promoting
agent containing a 15, 15-difluoroprostaglandin F;, 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 for a disease associated with hair such
as alopecia and a 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 cycle is decreased

and hairs in the catagen or telogen phase are increased.



It is considered that alopecia 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 netabolismof 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 opecia, supply of nutrients.( S L0 Acids,and i baw asH/be the
hair and hair H\{)I 1§ c?oerés,lcg roeo(?:l %Jligf{;ual a?ﬁ?éc?n prlon’oti on by‘): ocal stinulation,
enhancenent of the functiop of the_hair folliclesi 2l @edsi beUkall on

. £ .
pronmoti ng BYBRELILEY 82t%§8E8F8g8E 3g§ﬁ Fegﬁea%%'iggbor%helg agent., a

keratolytic agent, a disinfectant and antiinflanmmator geMor 20 Jehe | ke
are usedhafignbodlirhes bt idl i rﬁg%aofle%?gsgfigh%rﬁ? CEEOES t her,

mnoidil, finasteride, or the like is considered to gg e}ég%ii\’l?tir{é t he
prevent i owtebolden pEnthehadpfadild Arftf PP Sus8d T y. I

cen

addition, it has been reported that |atanoprost which s a representative
pr ost agl ahgisiclogiderli viungsisnd ohe FhRe %‘F%Jopha\}%l%‘ﬁé acﬁ]irocﬁﬁﬂ%lroébr oW ng
hair or an action of growing hair (WO 2001/074315 and WO 98/ 33497

On the otdievodtend irEuhepema lRat @FCTAPMGERIBh PUATTH iDHENET 6 and
JP- A- 2004- 002462 di scl ose a 15, 15-difluoroprostaglandin F2R deriyvative,
JP- A- 10- 259579 di, sabongs mefédbty neandrithe Ailkg -pr BSVaYPAnd? A2 Het i vat i ve
having a nultisubstituted aryl oxy group, JP-A-2002-293771 discloses an

et her -t ypeygid | wos opsto bagh ahdent FRiddr yeati ve, JP- A-2003- 321442 di scl oses
a difluoroprostaglandin F2a anm de derivative, and JP-A-2006-306862

di scl oses the agfi@a @fnpsot B6ha DG ricdtamalomenrtorsatgiert of alopecia,

15, 15-di f | uor opr ost agl andi n

supply of nutrients (such as amino acids and vitamins) to the
hair and hair follicles, blood circulation promotion 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, mino&idil, finasteride, or the 1like is
considered to be effective in the prevention or treatment of
alopecia and is often used recently.

Tn addition, it has been reported that latanoprost 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) .

Oon the other hand, European Patent Application

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



F2a derivative. However, the action of promoting the growth of hair of a
15, 15 -dif luoroprostaglandin F," derivative has not been known at all.
Summary of the Invention Problens that the Invention is to Sol ve I t

is a very interesting subject to find a new pharmaceutical application of a
15, 15-di fl uor opr ost aglandln F2a derivative. Means for Solving the Problens
The present inventor made intensive studies in order to

fi ndanewphar maceuti cal applicationof 15 , 15-difluoroprostaglandin F2a
derlvatlﬁg. fs a {esul ég . . .
15,15-d1ft uoroIBro gglandln F,, derivative, JP-A-10-259179

discloses a fluorine-containing prostaglandin Faq derivative
having a multisubstituted aryloxy group, JP-A-2002-293771
discloses an ether-type difluoroprostaglandin Faq derivative,
JP-A-2003-321442 discloses a difluoroprostaglandin Faq amide
derivative, and JP-A-2006-306862 discloses the action of
protecting retinal neurons of a 15,15-difluoroprostaglandin
F,q derivative.

However, the action of promoting the growth of hair of

a 15, 15-difluoroprostaglandin Fyq 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 Solving the Problems

The present inventor made intensive 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 Faq

derivatives, with patients with open-angle glaucoma or ocular



inventor found that in a European Phase IIl clinical trial f

one of the 15, 15-diflucroprostaglandin derivatives, wth pa?{eaﬁglaf[ﬁ8t1
open-angl e gl aucoma or ocular hypertension, tafluprost has actions of
grow ng eyel ashes, making eyel ashes thicker, and changing the color
thereof, that is, has an effect of pronoting the growth of hair

(eyel ashes), and thus the present invention was conpl eted. That is
the present invention relates to a hair growh pronoting agent containing’

at |east _one 15, 15-dif|uaroprostaglandin ik i i i
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atons at the 15-position of the prostanoic acid skeleton
Speci fi cexanpl bthei goftil nngsent invention relates to a hair growth

promoting agent containing at least one
15,15-difluoroprostaglandin Faq 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 for a disease associated with hair such as alopecia and
a hair care product or a hair cosmetic product for regrowing
hair, growing hair, increasing hair density, nourishing hair,
or the like.

In the present invention, the
v15,15-difluoroprostaglandin F,q derivative” means a
prostaglandin Fio-related compound derived from a prostanoic.
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 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.

Preferred examples thereof include a

15,15-difluoroprostaglandin Fq derivative which is a compound



15, 1S-di fl uoroprostagl andin F2a derivative or a salt thereof disclosed in
Eur opean Patent Application Publication No. 850926, JP-A-2004-002462,

JP- A-10- 259179, JP-A-2002-293771, JP-A-2003-321442, or the liKke.

Pr ef erredexanpl est her eof i ncl udea 15, 15-di f | uoroprostagl andin Fin,
derivative which is a conpound represented by the foll ow ng general
formula (1) or a salt thereof. inthe fornula, R represents a
hydr oxyal kyl group, a fornyl group, a carboxy group, an al koxycarbonyl
group, an_aryl oxycarpon g am [OG, 10U arah ltam | noc
ar bony ir%PQ%ﬁﬁn Y aﬁyagbﬁ F8§§?V%§9c@§?%§%§ %Cgﬁﬁﬁﬁpgﬁg when Ris an

aryl oxycar bon group or an aryl am nocarbonyl group, the aryl noiety

t her eof %%?r% e a. substituent and the benzene ring in the forrmula may
have one to three atons or groups selected froma hal ogen atom and a
trifluoromethyl 'group aggsubstituents. Hereinafter, the sane shall apply.

The respective groups an ’1ern§\€32;pﬁngn\this specification will be shown
bel ow. The "hal ogen" refer o0 fr@orine; chRorine, bromne or The
"al kyl" refers to straight ipoggg?pgnched al kyl having 1 to 6 carbon
atoms. Specific exanples theredf iAsludg methyl, ethy!) n-propyl, n-butyl,

n-pentyl, n-hexyl, isoprbByl, isobutyl, . sec-butyl, tert-butyl, and
i sopentyl .

In the formula, 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 atom and a trifluoromethyl ‘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
methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl,
isopropyl, isobutyl, sec-butyl, tert-butyl, and isopentyl.

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



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

n- pr opoxy, n-butoxy, n-pentyl oxy, n-hexyl oxy, isopropoxy, isobutoxy,

sec- but oxy, tert-butoxy, and isopentyl oxy. The "aryl" refers to
nonocyclic aromati c hydrocarbon, or bicyclic or tricyclic condensed

pol ycyclic aromati c hydrocarbon having 6 to 14 carbon atons. Specific
exanpl es thereof include phenyl, naphthyl anthryl , and phenant hryl

The "aryl oxy" refers to nonocyclic aronati. q§ﬂﬁ§y Rigcl ic or
tricycli E‘aﬁéﬁ@eﬁé'éﬂ%iﬁ%%lal%@“ﬁ:’r'ong?leg l%ﬁ%r%%%?}gg%%xy avqlfnghé: to 14
carbon atons. Specific exanples thereof include e a | ,

ant hryi oRethead pRERSRY hiyPHRPOXY - n'gwfﬂﬁy"zﬂ—l& n"tafrf&r%’ v %e?‘%%%)itogéx
monoal kyl am no or dielkylam no having 1 to 12 carbon,atons. Specific
exanpl es itse@msgfoxyncl u@ow'am §6 S SR no,%ed'ﬁi%rfﬁ%ﬁxayrﬁ no‘,ea%a%d

di hexyl am nc The "aryl am no" refers to nonoarylam no or diarylam no
havi ng 6 itso@hitgardyon at onms. Speci fic exanpl es thereof include phenyl anm no,

napht hyl am no, net hyl phenyl am no, ethyl phenyl am no, di phenyl am no, and
di ant hryl ami no.The “aryl’n refersase wWeasR g ﬁonﬁtﬁ%mmoﬁr oup" or
an "aryl am nocarbonyi group", the aryl noiety thereof may have a

substituest HBienenafer bed subsytlientcosdansad oy ay ghbtp FeeetEd from
the group consisting of a hal ogen atom an al kyl

hydrocarbon having 6 to 14 carbon atoms. Specific examples
thereof include phenyl, naphthyl, anthryl, and phenanthryl.

The “aryloxy” refers to monocyclic aromatic
hydrocarbonoxy, or bicyclic or tricyclic condensed polycyclic
aromatic hydrocarbonoxy having 6 to 14 carbon atoms. Specific
examples thereof include phenoxy, naphthyloxy, anthryloxy,
and phenanthryloxy.

The ‘alkylamino” refers to monoalkylamino  oOr
dialkylamino having 1 to 12 carbon atoms. Specific examples
thereof include methylamino, ethylamino, dimethylamino, and
dihexylamino.

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

Tn the case where R is an “aryloxycarbonyl group” or an
“arylaminocarbonyl group”, the aryl moiety thereof may have
a substituent. The preferred subsﬁituent is an atom or a group

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



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 ubroprostaglandin F2a derivative may have one to
t hree hal ogen atons or trifluoronethyl groups. The preferred hal ogen atom
is a fluorine atomor a chlorine atom and a chlorine atomis particularly
preferred. Morepreferredexanpl esofthe 15, 15-difl uoroprostagl andin F2a
derivative include a 15, 15-difluoroprostaglandin F2, derivative wherein, in
t he above-nentione ener.al . f qr myl , b HUp or a
base theﬁ§8Ppora3ﬁSé%¥3¥V33?Sgﬁﬁﬁ'g?éé%f Ehé%ﬂ{ﬁiggr i§ﬁ§§$f3ﬁﬁig¥g$red
exanpl es of the 15, 15-di fl yoropr st agl andi derivati { ncl ude a

15, 15- di fAI&RSpPds §Hﬁ%¢ Fﬁﬁﬁfg% %%é?%ééﬁ%iﬁ%éﬁnitﬁg %bove-nentioned
general formula (1) R represents a carpoxy group or base thereaqf_or an

i sopr opyl oxycafbeny| Pgesyg.  ITOUP ThekR 15?&% -dP'FﬁﬁﬁgropfgﬁstgﬁF%ndin
F2a derivatives can be in the formof a salt with an inorganic_acid such as
hydr ochl 6r,d Saciid lupriotrom Tl andd  Ryd R OH LS dV3R| f‘gi"é 8%, ul furic
acid, or phosphoric acid; an organic acid such as acetigc acid, fumalic

aci d, mal@irseabhdogsnceiane Qicitd i fapogamatdydc FIOURH - al KBF PHfEtHI* Shch as
lithium sodium or potassiunm an alkaline earth netal such as cal cium or
nmagnesi urhalaogamiatonrishe IfilkeriThe s @nl @5 ar ERAPESNENEGHed 3H the
present invention. In the present invention, the "hair" is not
parti cul ashyorting tecbmsi $ opgrascutarsyhprafiesredni mal body hair, and head
hai r, eyebrows, eyel ashes, and beards are nore preferred, and eyel ashes are
particularly pnefsred. prefedmed he preseamplesention”ofhe "hai #hgrowt h
pronoti ng agent” can be used as an agent for pronoting the growh of hair,

for exanp| e, d0f; f £QEPYHPIsBaEan8iAW NP, hai Bertikareasi ngihailnddensaty,
nourishing hair, or the like, "and nore specifically, it can be used as a

prevent i ve, of s t ek Aneibp £oBgent ahal nd £l Saasevassoel anrdaith hai ensuch as
al opecia anti"a hairr care proddct or a hair cosnetic product such as a hair

regrowt h ggﬁ@él—m@n@f-bﬁear Quhbrageprbrmaihai(h) Qlenskéﬁréa@heashngaggeny, or a
hai r nourishi ng agent. Further, the use thereof for animals for
commer ci al _f ur

yr haryesting pULRA$es 06 Ba ddkedrbatyso dmsigided in the
scope of ?he Bre on.

sent 1 nventi

Particularly preferred examples of the
15,15-difluoroprostaglandin Foo derivative include a
15,15-difluoroprostaglandin Fzq derivative wherein, in the
above-mentioned general formula (1), R represents a carboxy
group. or a base ﬁhereof or an isopropyloxycarbonyl group.

These 15, 15-difluoroprostaglandin Faq derivatives can be
in the form of a salt with an inorganic acid such as hydrochloric
acid, hydrobromic acid, hydroiodic acid, nitric acid, sulfuric
acid, or phosphoric acid; an organic acid such as acetic acid,
fumalic acid, maleic acid, succinic acid, or citric acid; an
alkali metal such as lithium, sodium, or potassium; an alkaline
earth metal such as calcium or magnesium; ammonia; or the like.

These salts are also included in the present invention.



In the case where the hair growth pronoting agent of the present invention
is used as a pharmaceutical, it can be adm nistered orally or parenterally.
Exanpl es of the dosage formthereof include an ointnent, an aerosol, an eye
drop, an injection, a tablet, a capsule, a granule, and a powder, and
particularly preferred is an ointnment . Such a preparation can be prepared
by any of widely used techniques, for exanple, a technique disclosed in

Eur opean Patent Application Publication No. 850926, JP-A. -2004-002462,

JP- A-10- 259179, JP-A-2002-293771,. JP-A-20Q3-32144 P- A 62, or
the Iike. In tlft?rpéfﬁﬁﬁltel,n‘f?‘é“o?rht et %‘Srlnrbelgp}né’g‘a éﬁggguﬁ%égg% del y
used base such as white petrolatumor |iquid paraffin.in_accordi t o need.
The eye diBptean2BelPREpaf etf st nY™et & ﬁqvpﬂggﬁdys&(?ﬁras%%gg?%%dchl ori de
or concentrated glycerin; a buffer such as sodi um phosphate or. sodium
acet at e; haisur¢BRPHAVS s IRYE EASHRST y SR ORHTE T2 EGr ?%ﬁ%ﬁ%ﬁre dre r‘égl yoxyl
40 stearate, or pol yoxyethyl ene hydrogenated castor oil; a stabilizer such
as sodi uryeileshes eres@dinihcadentiat ®ref§rerdrvati ve such as benzal koni um
chloride or paraben according to need. Any pH value of the eye drop is
permtted as |angtas igrdsdts wivdritione Eangdhehst IFeWAEC HFCANITE T an
ophthal mc preparation. A preferred pHis in the range of from4 to 8.

Furt her, ageneratapnepasationasundents fan pobeoriagcdpsgrewtd gf i, or a
powder can be prepared using an extender such as |actose, crystalline

cel | ul oseorStREGPLE DI f Gy e@etraliag Iohlr, aytarima aati rs uthc Bsa sy deiium
stearate or talc; a binder such as hydroxypropyl cellul ose or

pol yvi nylqydiah daperianding AA€Yr ast t3uch ike canbonyretspdcideldail lose
cal ciumor | ow substituted hydroxypropyl methYl cellul ose; a coating agent

such as hydroxypr opyhnet ByrLeldrulessr tmsrgealtiobgantiféranti s@ssa; a

filmformng agent such as gelatin film or the |like according to need.

The dose of_the 15 15-4] Hayor opERsi 8 NS F2haler huati yereasrdeuct

approprié?éiy sel ected depending on the 'synptons, age, dosage form and the
ke, an L Tk TG AP S, NGR SEvEril el Sutading 2
et o QR e P PPise ot Serbr i T 57 s 00 B 000 g, Be et or anly
from0.1 rtlgu%is(,)k?gng agent.

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

Tn 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. Sucha preparation can
be prepared by any of widely used techniques, for example, a

technique disclosed in European Patent Application

Publication No. 850926, JP-A-2004-002462, JP-A-10-259179,



In the case where the hair growth pronoting agent of the present invention
is used as an active ingredient of a hair care product or a hair cosnetic
product, the hair growth pronoting agent is added, using- a technique

wi dely used to a lotion, a hair tonic, a hair lotion, a hair cream a hair
shanpoo, a hair conditioner, a mascara, an eye shadow, an eye liner, or the
like, to forma preparation. Addi ti onal conponents for the hair care
product or the hair cosnetic product vary dependi ng on the dosage form

thereof. The foll ow ng-_ conpane d accorgdj d gndya
preparatJBnAC%HOBéz?B?ﬁ%dfﬂgi'”%%ﬁ%%%§%¥§§iﬁ@f%ﬁfﬂgﬂﬁyggggggbgﬁg such as
liquid paraffin, heavy liquid isoparalfin, solid paraffin, a-olefin

ol i gonerlikqual ane, petrol atum pol yi sobutyl ene, pol Ybut ene, nont an wax,
ceresin wax, mcrocrystalline wax, polyethylene wax and.Fishe&agégpsch
wax; fats and BPrseXANH es toEi QenBRENtGRE e BF PP 5Roha 87 I° "r Rk oi |, and
macadem a nut oil; waxes such as beeswax, candelilla wax, spernmaceti wax,
c: andel i ibadvexge @mchaas;waimmewlaaﬁw%kguégtpa@%a&§°€. DSyl 2-

et hyl hexanoate ce,t-yi isooctanoate, isopropyl nyrista-te, isopropyl

pal mtat epo aekdyl dodecyl nyristate, polyglyceryl diisostearate,

pol yglyceryl triisostearate, diglyceryl triisostearate, polyglyc.eryl

t et rai sost ear atree @i/gldrerr yhnt et naiespatedratiag arioeianby mIght sositear y|

mal at e, neopentyl glycol dioctanoate, propylene glycol didecanoate,

chol est egal shak i aEl6rest &y dosepmmd te hlycairs n ghylef §er nvrds t2ar at e,
glycerin fatty acid ester eicosadi oate condensate, dextrin palmtate,

dextrin mydithdl Snosghdcdestr igbdiaint yatdtaseer a fattfacicans such s stearic
acid, lauric acid, nyristic acid, behenic acid, isostearic acid, and oleic

aci d; hi ghar. epédboakaehol 1 alocebhebrataur
%ﬁgﬁ@!m%ﬁé@grﬁi tah o olpoxedyy ra ot

al cohol , , Isostearyl alcohol, behenyl alcohol, stearyl

al cohol , oqﬁgc;e,gy%%? gg{a%g%%ee@%%to@ §900l5 sshbiiganes sueh &s

IOpronﬁ%%l ysi’l oxane, hi gh-pol yneri zeddi nmet hyl pol ysi | oxane,

T e AR B AP OB AL U ST 82 pkesnoutive sucn
benzalkonium chloride or paraben according to need. Any pH
value of the eye drop is permitted as long as it falls within
the range that is acceptable in an opht?halmic preparation. A
preferred pH is in the range of from 4 to 8.

Further, an oral preparation such as 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
disintegrant such as carboxymethyl cellulose calcium or
low-substituted hydroxypropylmethyl cellulose; a coating
agent such as hydroxypropylmethyl cellulose, macrogol, or a

silicone resin; a film forming agent such as gelatin film, or

the like according to need.



pol ysi | ot ane, pol yoxyal kyl ene. / al kyl met| wi pol ysi | oxane/ mnet hyl pol ysi

copol yners, and al koxy-nodif | ed polysilogang ; quorinatedyoPIsysucﬁxgge
pert |uorodecane perfluorooctane, and perfluoropolvether; N-acylglutamc
acid such as stearoyl giutamc acid; anmno acid ester oils such as

di (chol esteryl or phyt ost er ol / behenyl / octyl dodecyl) N-lauroyl-L-glutamate;
l'anolin derivatives such as lanolin, liquid lanolin, lanolin acetate
liquid lanolin acetate, isopropyl lanolin fatty acid, and |lanolin aléohol;

and the |ike; aqueous conponents including. lower al ch as._eth

3: ;gglol g?d bt?tfl&ﬁ afi%l%%ol I?fgl ;Fg’& s ]sﬁ.lc#h‘gl%f%%§?%ﬁégg$§g%ﬁ#£§, 3-%6‘& y?/ene
; propyl ene glycol, an ol yet.hyl en ol; rol a

g!yceﬂlﬂeﬁﬁiﬂR&ﬁﬁlﬁ??aHS AR G4t pﬁ%ﬁ?géé r S8 %héggﬁ é%la oe v:ra,

wi tch hazel, hanmanelis, cucunber, tonato, le, |enmon, | ¥9HQ . and

rose; areympleons kIepolpeeidse ki oRed W udt iy al%Plgéanﬁ?gat e gokf)%l ymer

emul si ons, al kyl nethacryl ate pol yner enul sions, alkyl acrylate_co
emul si onspphi &g lonmst hace§varalcobtrs fefadndF & mceé%ﬁﬂti' 8%(1’/:5?‘5& et

acryl ate copol ynmer emul sions, nethacrylic acid/al kyl methacryl
. 1 . ate_copol yner
emul si ons, oab &gl ey dwdistypeaéesapalyy REPMePuP P NSO 14 3V|/¥’) *eaAROPOY
met haoryl at el styrene copol ymer emul si ons, vinyl acetate polymer emul sions,
pQ'YV|anrageb&Epaeauﬁsmom&n/Vbayhdateiatergdnpgqﬁ ﬁg:d%55+%ﬁ§rlgﬁﬁ|sions,
vinyl pyrrolidone/styrenecopol ynerenul si ons, silicone-containing copolyner
enul si ongevapdit Bemkbiske; dapi ani a qattgctianesoifngkndiradlyoipoBaSe Ofdt eri al s;
fatty acid soaps such as sodium | aurate andsodi unpal mtate; higher alkyl

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 components 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:

oilcomponentsincludinghydrocarbonssuchas]iquidparaffin,

heavy liquid isoparaffin, solid paraffin, a-olefin oligomer,

squalane,petrolatum,polyisobutylene,polybutene,montanwax,

ceresin wax, microcrystalline wax, polyethylene wax, and

Fisher-Tropsch wax; fats and oils such as olive oil, castor

oil, jojoba oil, mink oil, and macademia nut oil; waxes such
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sul fate ester salts such as sodiumlauryl sulfate an i

sul fate; alkyl ether sulfate ester saltg such as tri gt Eg;glszlmu?el aury!

pol yoxyet hyl ene (PCE) |auryl sulfate and sodium PCE | auryl sulfate; N acyl
sarcosi nates such as sodium | auroyl sarcosinate; higher fatty aci d ani de
sul fonates such as sodi um N-nyristoyl-N-nethyl taurate, sodi'um coconut o0i |
fatty acid nethyl taurate, and sodium |l auryl nethyl taurate; phosphate
ester salts such as sodi um PCE ol eyl et her phosphate and POE st eaxyl et her

phosphat e; sul fosucci nates, such as di-2-et hyl sadi [
_ . ci nate,
:gg: Em m?}yﬁmlprﬂaﬁl Jrﬂa]n]o"l‘l a"fﬁ}?lie S@T@%@(@%‘f%ﬁ/ﬁ%’e %}H@(%ﬁ%%% 22%%’, and
. opyl ene gl ycol sul fosuccipate; |
such as edhaila i nearx dodeey| ‘{?é’r?{bnew%’ﬁf f oﬁﬁgg,rst r%é’t%‘an%l%;rzneﬁgtf#lnfegpat =

dodecyl benzene sultanate, and_|linear dodecyl benzene sulfon X
gl ut amat 2seslurhhexanonbs odFaFdL AFPRFIEAGAGR tjes,o%ﬁ%po"g% u“ﬁﬁgf”g%gaé’?%;?cyl

glutamate., and nonosodi um N-nyristoyl-L-glutamate; higher fatty_aci
f X id ester
WPy FueEs

sul fat e £stprosyl t padudiadse s 0e byt AR BYén dtved HSdoh Y3cid

gl yceryl sulfate; sulfated oils such as Turkey red oil; P | kyl et her
car boxyl ai esosPEEratkyl adlygktdrrylar BHUYISQAELATRAS ef | i%]liggiff%ﬁé{f[es;

N Sher { 1Y oot dasak o el v pes i & et e LE RS

nonoet hanol am desucci nate; di -tri et hanol am ne N-pal m toyl aspartate; casein

sodi um aBdrbheckikkarate, trioctanoin, diisostearyl malate,
neopentyl glycol dioctanoate, propylene glycol didecanoate,
cholesterol fatty acid ester, isopropyl myristate, glyceryl
monostearate, glycerin fatty acid ester eicosadioate
condensate, dextrin palmitate, dextrin myristate, and dextrin
fatty acid ester; fatty acids such as stearic acid, lauric acid,
myristic acid, behenic acid, isostearic acid, and oleic acid;
higher alcohols such as stearyl alcohol, cetyl alcohol, lauryl
alcohol, oleyl alcohol, isostearyl alcohol, behenyl alcohol,
stearyl alcohol, octyldodecanol, and isohexadecyl alcohol;
gilicones such as low-polymerized dimethylpolysiloxane,
high-polymerized dimethylpolysiloxane,
methylphenylpolysiloxane, decamethylcyclopentasiloxane,
octamethylcyclotétrasiloxane, polyether-modified
polysiloxane, polyoxyalkylene/alkylmethylpolys iloxane/
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

11



cationic surfactants including alkyl trimethyl amoniumsalts such as
stearyl trimethyl ammonium chloride and lauryl trimethyl ammoni um chloride;
di al kyl di net hyl amoni um salts such as distea.ryl dinmethyl ammoni um
chloride; pyridiniumsalts such as

pol y(N, Wdi net hyl - 3, 5- met hyl enepi peri di ni um) chl ori de and cetyl pyridi ni um
chl oride; al kyl quaternary ammoni um salts; al kyl dinethvl benzyl amonium

salts; alkyl isoquinoliniumsalts; dialkyl norpholiniumsalts; PCE
al kyl am [

al cohol ggﬁéhE&FF&SFPQEQ? Z%%;Zikg§$%§§%ﬁﬁgéﬁz%¥hggkq/geEkﬁ@bB%%%ﬂ)?”Vl

al conol dctd et gttt zet honi um chlori de; and
X oteri_c surfactan i_ncl.udi I.m i |

sgrfapéaﬁf%_ ﬁaﬁg&m P LT 2 i SR N\ f‘Fﬁ%éé%%fﬂ§g€%%£§%§ﬁ%%ﬁ'

-2-imdazal i ne and2-cocoyl-2-i m dazol j nj umhYdr oxi de-| - 0

- 2- sodi utdaNEhet 2RRLLNr f dARRHESs RFRED eihéﬁﬁ%ﬁ' y}§9C LRORRIA O

car hoxynet hyl Nhydr oXYet hyli fl 1da20] 1n1t1 i i
ani noa)éetiis@éé'@imfylbé't%?Qﬂei,g fatty acid, ang1 ngg&r{g,la lcj:ro¥1|olql rg%{[cpytlhe

like;

agqueous components including lower alcohols such as ethyl
alcohol and butyl alcohol; glycols such as propylene 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, tomato, apple, lemon, lavender, and
rose; and the like;

polymer emulsions including alkyl acrylate copolymer
emulsions, alkyl methacrylate polymer emulsions, alkyl
acrylate copolymer emulsions, alkyl 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 acetate
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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al kvl bet ai ne, am dobetai ne, and sul fobetaine; and thelike; l|ipophilic
noni oni ¢ surfactants including sorbitan fatty acid esters such as

sor bi t annonool eat e, sorbitan nonoi sostearate, sorbitan nonol aurat e,
sorbitan nonopal mtate, sorbitan nonostearate, sorbitan sesquiol eate,
sorbitan trioleate, digrycerol sorbitan penta-2-ethyl hexylate, and

di glycerol sorbitan tetra-2-ethyl hexylate; sucrose fatty acid esters;
glyceryl fatty acids such as gl yceryl nonocottonseed fatty acid glyceryl

nonoerucate, glyceryl s ui ol eate | r gkyeanyl
u, ag- ol eéPéfﬁgreo%‘?E%‘éﬁﬁﬁgg W &Sy%%(?%/ rﬁﬁysrygargg?gfﬁ%g%?%er yi fatty

acid esters such as_diglyc nonoi sost ear at e i r
di i sost edPaEyL p?‘éjp@?‘é%éyﬁﬁ%&bﬂ ?%1‘?]9 Ec\ﬁgagset ee?é’;g%ﬁcﬁlagg%p)r%%ﬁleﬁg gl ycol

nonost ear at e; hydrogenated castor _oil deriyatives, glyceri y t hers;
and the WW@@FH?ﬂﬂlﬁmﬁqqcP%%ﬁP%ﬁ?Eh¥LFPECtQ%F@ ii%P%H¥n§££EE£%%r |?%n fatty
acid esters such as PCE sorbitan nonool eate, PCE sorbitan nonostearate, PCE
sor bi t an sesvicw! ROE, Lawdy PR G5 t & aCetlr EBFEQFéPagﬁﬁ £8rBito PO at y acid
esters such as POE sorbitol nonol aurate, POE sorbjtol ool eate, POE

sor bi t ol lpentadl eatrsosdmd tROENSBRBITt HR CRYNBSE @ AW ;S rtﬁffc%ﬁuﬁ:hf atty
acid esters such as PCE gl ycerin nonostearate, PCE glycerin ,

nMonoi sost=aaraid] umnd-RPEE. gt gekrNmethysosavarafe; SP%E“F“atct%‘Foé’é’itd Ushers
such as PCE nonool eate, POE distearate, POE nonodiol eate, and ethyl ene

gl ycol disieay aleid REENI1kyhuether, sasdchodsurGRwaY} yle gt hertapEE ¢ ey] .
ether, POCE stearyl ether! PCE bebenyl ether, PCE 2-octyldodecyl ether, and
POE chol gsiiasiotha € heytePhnesi sushrdactcaritsm 80Eho sy Peuheni RO FOP al kyl
et hers such as POE/ POP cetyl ether! PCE/ POP 2-decyltetradecyl ether,

POE/ POP npnobwiad  ethety1 PORLPODHysslogesat et llfaraidminares PEECRORg| ycerin
ether; tetra POE/tetra POP etbyl enedi am ne polyners such as Tetronic; PCE
castor oi b hydzegenakeds cagkalndi suesiuatinese sushatunPGionarduropl |, POE
hydr ogenat'ed castor oif, POE hydrogenated castor oil nobnoi sostearate, POE

hydr ogenat ed. ¢BRLAb1 G bbb 20SkoaE Ay EenBBUY dogdenahadeasant ebdium

m)nopyrogrf1 € nonoi sost e diester, and POE hydrogenated castor oil

meate; LE Deepuaxl Aldhidhdell yadi ven1suslcasnkel Syl nhreausx;

al kanol conu atty acid di ethanolam'de, lauric acid

T LB B BTk S RS, SRR omagtyo

fattyaci dé¥ S, P ty acid am des; sucrose fatty acid

esters; PCE nonyl phenyl fornmalde e I X X i an ne
oxi des; tFFéFE?ér’%IJré‘g‘éﬁ’&t g}nﬁﬁﬁ %’%@e pge%@%%? g%ﬁgﬂu?rga%'aﬁtn? :irﬁglaégl ng

| ecithins such as soybean phcspholipid, hydrogena an sphal i pi d,
egg yol k PRESEHG! i FISEhZ&ITd et ‘ed "g@c%l k9 pﬁg'—éﬂg%g??pi 3;ngoy%§an

saponin; and the like; noisturizing agents includin ol hyl Lycol ,
propy| enemgnpseidiugl Yobarrroy 1 S UrdmA Ehedy F?rﬁlépfnq\iy"%%)ao]fa,lﬁg?iﬁ?% g\la,%e’
maititol, chondroitin sulfate, hyaluronic acid, nmucojtin s ILgri C 3?%1' d,
caroni c aeind, reohesodaln alenyrdBEPEIT B EARFRi0xXY IR af 8 T ¥o &S
| actate, urea, bile acid salts, dl-pyrrolidone carboxylates, short-chain
sol ubl e celdtagesuldiagkeyester Q)9 sROMagueedlum il SHRPRL GhiGO S act s,
Achillea mllefoliumextracts, Meiilotus of f icinalis extracts,

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 alcohol 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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and the |ike; thickeners including gum Arabic, carrageenan, karaya gum
traaacanth gum carob gum quince seeds (nmarnel o) casein, dextrin, gelatin,
sodi um pectate, sodium al ginate, nmethyl cellul ose, ethyl cellul ose, CM,
hydr oxyet hyl cel |l ul ose, hydroxypropyl cellul ose, WA, PVM PVP, sodi um

pol yacryl at carboxyvi nyl polyner, |ocust bean gum guar aum tanmarind gum
di al kyl di met hyl amoni um cel | ul ose sul fate, xanthan gum nagnesi um

alum num silicate, bentonite,nectorite, quaternary ammoni um salt

t tion-nodified t.oni . ni | ea
C)allf iegﬁ_ :T%%F{Lrgglac I}F’g‘b]ftgarechiagnfgé ?nc&}ﬁ?&éﬁ%i%gﬁ%éﬁﬁ?ﬁ ahmoR€m salts

déca tty acester e osadioate c

densate, and the like; preservatiyvesi i a , € r aben,
but yl pa ﬁHEH,‘?ﬁdSFﬁ@rWﬂke?rbgﬁééyg C%ﬁ%%ﬁ%n sqﬁgg¥h§§%gggﬁbr%gﬁkgqpomders
such as talc, kaolin, mca, sericite,. whit ], I ' tic

m ca, reBr#WGEPYBI%E?OH?EQ,C?f@*ﬁéF%ﬁqggﬂ§i§:ﬁ%ﬁ%%é%;‘Q#E%%ggyﬁﬁggggbonate,
cal cium carbonate, alumnumsilicate, bariug&siLicatﬁl %?'Ciﬁﬁh%hk@93t91
magnesi ussichi zacd stepryht CHMT SRY T CAFE R SPL8RMPS 7 G hLF e AT
magnesium silica, zeolite, bariumsulfate, calcined calciumsulfate

(cal ci nedagyyssun) , calcithuphosphate,SHC@nrineapatite,hydroxyapatFFE,
ceram c powder, netallic soaps (zinc nyristate, ca!ciun1§%%ﬂétate, nd

al um numpstlgaitg N e)d irarkdhytioriors Tie fthdesneR el t9 patidal ¢h 8s FSI1Yani de
resin powder (nylon powder), polyethyl ene powder, nethyl polynethacrylate
powder , peltysitpyrens rmiowderh l@opds y netky bsiinapeniaryoROpiee Siid-Scryl i ¢
aci d, benzoguanam ne resin powler, poly (ethylene
alkyl dimethyl benzyl ammonium salts; alkyl isoquinolinium
salts; dialkyl morpholinium salts; POE alkylamines;
alkylamine salts;'polyamine fatty acid derivatives; amyl
alcohol fatty acid derivatives; benzalkonium chloride;
benzethonium chloride; and the like;
amphoteric surfactants including imidazoline amphoteric
surfactants such as sodium
2—undecy1—N,N,N-(hydroxyethylcarboxymethyl)—2—imidazoline
and 2—cocoyl-2-imidazoliniumhydroxide-1-carboxyethyloxy
-2-sodium salt; betaine surfactants such as
2—heptadecyl—N—carboxymethyl—N—hydroxyethylimidazolinium
betaine, lauryl dimethyl aminoacetic acid Dbetaine,
alkylbetaine, amidobetaine, and sulfobetaine; and the like;
lipophilic nonionic surfactants including sorbitan fatty acid
esters such as sorbitan monooleate, sorbitan monoisostearate,
sorbitan monolaurate, sorbitan monopalmitate, sorbitan

monostearate, sorbitan sesquioleate, sorbitan trioleate,

diglycerol sorbitan penta-2-ethylhexylate, and diglycerol
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tetra.fluoride) powder, and cellul ose powder; and the |ike; pignents

i ncludi ng i norganic white pignments such as titanium dioxide and zinc oxide
(including fine particles of titanium dioxide or zinc oxidewhich are used
as an ultraviolet-scattering agent and surface-coated inorganic white

pi gnents obtai ned by coating the surfaces of such fine particles with a
fatty acid soap such as alum num stearate or zinc palmtate; a fatty acid
such as stearic acid, nyristic acid, or paimtic acid; or a fatty acid

ester such .as, dextrin_p3al tpi o tleNOr QAN d &t HHgnEii & SEEBras iron
oxi de (b%%ﬁ%?%?na%ﬁkf?og %?bg%g%g%lﬁggﬁganic br own pﬁgnents such as y- iron
oxi de; 1 norgani [I ow pi.gnents j sbdeAnd, yekkow
ocher; i%gyg%EYif%ﬁﬁ%kaﬁgagﬁﬁgél%%§§§§%§B¥§%£H¥$%%eg§?de, car bon bl ack, and
titani um suboxide ; inorganic violet pi nt ngogYyi,aket,1and
cobal t vBSYEEYY{noMpain pi %ﬁ%ﬁggggﬁchsseasi crbhr 12%1{%’1 ox?gg?lecgr om um
hydr oxi de, and cobalt titanate ; inorganic blue pi Qggts such as_ .3

ul t r amar npsobtearahe i r SHYRF L pe@r P’ prgREnts éﬁ@%’ UEIDERT um

oxi de-coated m ca, titani um oxi de-coated bigggth oxgghlo&idg,lhh{g i um

oxi de- cogllzderuilononesbrarrEft R MAIKFHEY tddted AFeq, B Shuth oxychl ori de,

and argentine film netal powder Eignents such as}ggugtnun1%owder and
copper pdidéycesydannenpigaehearasachRd REdINGETY01313695M5642 %05, 220,
226, 228, and 405, Orange Nos 203 and 204, Yellow Nos. 205 and _401, and

Bl ue No. p4ddylengamilyqulgfenty efisdi EeomtFmsSUsaYy BEnPraRy L&NGmdtdhndakes
such as Red Nos. 3, 104, 106, 227, 230, 401, and 505, Orange No. 205,

Yel | ow Na®noktearal®2, ramtkRRSat@deemNmr DilageBvied iNes i1, 9 1R E% e | ke;
pH adj usting agents including edetic acid, disodiumedetate, citric acid,
sodi um atg kySodHHBMYdramd dehe potlassi um hydr oxi de, triethanolanitie, and

e ke,hydrophilic nonionic surfactants including POE sorbitan fatty
acid esters such as POE sorbitan monooleate, POE sorbitan
monostearate, POE sorbitan monoolate, and POE sorbitan
tetraoleate; POE sorbitol fatty acid esters such as POE
sorbitol monolaurate, POE sorbitol monooleate, POE sorbitol
pentaoleate, and POE sorbitol monostearate; POE glycerin fatty
acid esters such as POE glycerin monostearate, POE glycerin
monoisostearate, and POE glycerin triisostearate; POE fatty
acid esters such as POE monooleate, POE distearate, POE
monodioleate, and ethylene glycol distearate; POE alkyl ethers
such as POE lauryl ether, 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-decyltetradecyl ether, POE/POP monobutyl ether, POE/POP

hydrogenated lanolin, and POE/POP glycerin ether; tetra
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antioxidants including vitam n C group, derivatives thereof, and salts

t hereof; tocosherols, derivatives thereof, and salts thereof; di.butyl
hydroxy tol uene; butyl hydroxy anisole; gallic acid ester; and the |ike;
ultraviol et absorbers including benzoic acid ultraviolet absorbers such as
p-am nobenzoi c acid (hereinafter referred to as PABA), PABAnpnogl ycerin
ester, N N-dipropoxy PABA ethyl ester, N N-diethoxy RABA ethyl ester

N, N- di met hyl PARA et hyl N, N- di met hyl PABA butyl ester, and ’

N, N-di Wﬂ%@%&gﬁg@ Q%YA%@%eﬁi{édjlaaMiﬁ{@’Bdliﬁnéﬁé dudH saviret ebnabsopbers such

as hono acet'yYla ranilate; salicylic acid ultraviolet absorbers

such as any] sab ¢yl gheogRntul csaliyale qdomrtiud sabicubabos octy

sal i cyl at®S C enzyl sali byl ate, and propanol phenyl

sal 4cyl ate; cinnamc jd ultraviol rbers -su S I

ethyl 24L§2_ﬁr8ﬁyf&$'| Rt ed A BREREr Sy niaar 0 reeRheRATRL €
et hyl 2, 4-di | sopronanmat e, net hyl 2, 4-dli r i Oyt : 7
pnethoxyéPFFPFaﬁﬁFé,WQﬂﬂﬁ%ﬂﬁgeﬁ; ‘ho iﬁﬁ%ﬁ%ﬁ@?ggg%ghﬁg o1l
p-met hoxyciflflatflate, octyl p-methoxycinnamate

( 2- et hyl hekjEogLRaERGey cPPR r@ﬁ,en?-té%/dfﬁ%?g?’ﬁﬁllp‘-“REPRX?&‘?&lHr?S‘r“r‘Sttee-

cycl ohexyl p-methoxyci nnanmat e; et hyl a- cyano- S-phenyl cin L

2- et hy| hewybd sopdeers-tshedys et Phamae, aﬁ%Eghyé%Psgf/%?&ﬁ& castel eat

et hyl hexanoyl - di par amet hoxyci nnamat e;
benzophemaiealtter;a?D8l k¢ adrewr bearelihserivatives such as POE sorbitol

beeswax; alkanol amides such as coconut oil fatty acid
diethanolamide, lauric acid monoethanolamide, and fatty acid
isopropanolamide; POE propylene glycol fatty acid esters; POE
alkylamines; POE fatty acid amides; sucrose fatty acid esters;
POE nonylphenyl formaldehyde polymers; alkyl ethoxy
dimethylamine oxides; trioleyl phosphate; and the like;
natural surfactants including lecithins such as soybean
phospholipid, hydrogenated soybean phospholipid, egg yolk
ﬁ)hospholipid, and hydrogenated egg yolk phospholipid; soybean
saponin; and the like;

moisturizing agents including polyethylene glycol, propylene
glycol, glycerin, 1,3-butylene glycol, xylitol, sorbitol,
maltitol, chondroitin sulfate, hyaluronic acid, mucoitin
sulfuric acid, caronic acid, atherocollagen,
cholesteryl-12—hydroxystearé.te, sodium lactate, urea, bile
acid salts, dl-pyrrolidone carboxylates, short-chain soluble
collagen, diglycerol (EO) PO adducts, Rosa roxburghii extracts,

Achillea millefolium extracts, Melilotus officinalis extracts,
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2, 4- di hydr oxybenzophen2ne, 2, 2'-di hydroxy-4-net hoxybenzOphenone,

2, 2" -di hydroxy-4, 4' - di met hoxybenzophenOne,

4,4' -tetrahydroxybenzophenone, 2-hydroxy-4-net hoxybenzophenone,

2- hydr oxy- 4- net hoxy- 4' - net hyi benzophenone,

2- hydr oxy- 4- met hoxYbenzOphenone- 5- sul f On8t e, 4-phenyl benzophenonel

2- et hyl hexy1-4' - phenyi benzOphenOne- 2- car boxyl at e

2- hydr oxy- 4- n- oct oxybenzophencne, and 4- hydr oxy- 3- carboxybenzophefl of | e;

3-(4i-neégﬁlQﬁgzxkkgene)-d,1-canphor; 3-benzyl i dene-d, 1- canphor; urocanic
aci d; ethyl urocana é;

thickeners including gum Arabic, carrageenan, karaya gum,
tragacanth gum, carob gum, quince seeds (marmelo), casein,
dextrin, gelatin, sodium pectate, sodium alginate, methyl
cellulose, ethyl cellulose, CMC, hydroxyethyl cellulose,
hydroxypropyl cellulose, PVA, PVM, PVP, sodium polyacrylate,
carboxyvinylpolymer,locum:beangum,guargum,tamarindgum,
dialkyl dimethyl ammonium cellulose sulfate, xanthan gum,
magnesiumaluminumsilicate,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 components 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
silicate, calcium silicate, magnesium silicate, strontium
silicate, metal salts of tungstic acid, magnesium, silica,
zeolite, barium sulfate, calcined calcium sulfate (calcined
gypsum),calcrxnphosphate,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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2- phenyl - 5- net hyl benzoxazol ei 2, 2' - hydr oxy-5- et hYl phenyl b [ ;
_hydroxy-5'-t-octylphenyi)benzotriazole; Y P vibenzotriazole: 2-(
2-(2' - hydroxy-5'-nmnet hyl phenyl ) benzodi benzal azi ne; di ani soyl net hane;

4- et hoxy- ' -t-butyl di benzoyl net hane; (3, 3-di met hy1- 2-
. 1'i dene) - 3- pent an- 2- one; - (3 y1- 2- nor bor

2,4,6-triano-p:(carbo-2'Tethylhexyl-ll-oxy)1,3,5-triaz ne;
4-tert-butyl-4"'-met hoxydi benzoyl net hane; and the |ike; dyes including

chl orophyl |, S-carotene the Like; p j ' I
] RS f
lsitjﬁgngﬁﬁsyeetgﬂ’icl,er}eas nt r%‘%gg:d I ar{l/%%lggrl o?EISC;g syn%ﬂﬁﬂfif%giggf 5%? dseﬁﬁ{l :;re >

polystyrene powder, copolymer resin powder of styrene and
acrylic acid, benzoguanamine resin powder, poly(ethylene
tetrafluoride) powder, and cellulose powder; and 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 or
zinc palmitate; a fatty acid such as stearic acid, myristic
acid, or palmitic acid; or a fatty acid ester such as dextrin
palmitate);inorganicredpigmentssuchasironoxide(bengara)

and iron titanate; inorganic brown pigments such as y-iron
oxide; inorganic yellow pigments such as yellow iron oxide and
yellow ocher; inorganic black pigments such as black iron oxide,
carbonblack,andtitaniumsuboxide;inorganicvioletpigments
such as mango violet and cobalt violet; inorganic green
pigmentssuchascﬁmomiumoxide,chromiumhydroxide,andcobalt
titanate; inorganic blue pigments such as ultramarine blue and
iron blue; pearl pigments such as titanium oxide-coated mica,

titanium oxide-coated bismuth oxychloride, titanium
oxide-coated talc, colored titanium oxide-coated mica,
bismuthoxychloride,andargentinefilm;metalpowderpigments

such as aluminum powder and copper powder; organic pigments
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L. al, linalool, and eugenol; and the |ike; sequestering agen [

di sodi um edetate, edetic acid salts, hydroxyetﬂane diphgspgongfetn;LgdShe
l'ike; purified wand the |ike. The amount of the hair care product or
the hair cosnetic product can be appropriately selected depending on the
dosage to and the like. The hair care product or the hair cosnetic product
can be used once to several tines a day at a. concentration of from

0.000001 to 3% (W) , preferably from0.0001 to 1% (wv). Advant f

i Wi : - t he
I nventi on [ descri i otabh | h ( age o

Phar mac o3t & R.Ie‘eﬁssg\f‘ob“'s : g\%‘i 885" bgd i Bodet abh, i Mg hexsectdmd 405,

e Y oo of A _éﬁgua.Furopean Fhase 11 clinical trial for

pat i ent PRFRIF OFEn- %ﬁgl %hgl auc’o#%%?’%?&%gir Qﬁsl)%cféﬁ)slﬁgﬁhgggb\ggag%ﬁmnéht h

tafl uprost has act,ions . . . . at
404; organic pigments of zirconium, barium, and aluminum lakes
such as Red Nos. 3, 104, 106, 227, 230, 401, and 505, Orange
No. 205, Yellow Nos. 4, 5, 202, and 203, Green No. 3, and Blue
No. 1; and the like;
pH-adjusting agents including edetic acid, disodium edetate,
citric acid, sodium citrate, sodium hydroxide, potassium
hydroxide, triethanolamine, and the like;
antioxidants including vitamin C group, derivatives thereof,
and salts thereof; tocopherols, derivatives thereof, and salts
thereof; dibutyl hydroxy toluene; butyl hydroxy anisole;
gallic acid ester; and the like;
ultraviolet absorbers including benzoic acid ultraviolet
absorbers such as p-aminobenzoic acid (hereinafter referred
to 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 ester, and N,N-dimethyl PABA
octyl ester; anthranilic acid ultraviolet absorbers such as
homomethyl-N-acetyl anthranilate; salicylic acid ultraviolet
absorbers such as amyl salicylate, menthyl salicylate,
homomethyl salicylate, octyl salicylate, phenyl salicylate,
benzyl salicylate, and p-isopropanol phenyl salicylate;
cinnamic acid ultraviolet absorbers such as octyl cinnamate,

ethyl 4-isopropylcinnamate, methyl 2,5-diisopropylcinnamate,
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of growi ng eyel ashes, maki ng eyel ashes thi cker
thereof, that is, has an effect of pronoting the
growt hof hai r (eyel ashes) . Therefore, 15, 15-difl uoroprostaglandin
F2aderivative is useful as ahair (eyelash) growth pronoting agent, and it
is expected that the hair growth pronoting agent can be used as aﬁ active
ingredient of a preventive or therapeutic agent for a di sease associ ated
mntg hair such as alopecia and a hair care product or a hair cosnetic
product e%g,g as a hair regr oy hg9esby1aifabhagepwt h agent, aefdiyl density
Lﬂcr?a3| “agent, or a hair nourishing agent. Best Mde for Carrying CQut

e nv%qufH}isopropylcinnamate, propyl p-methoxycinnamate,

and changi ng the col or

isopropyl p-methoxycinnamate, isoamyl p-methoxycinnamate,

octyl p-methoxycinnamate (2—ethylhexyl—p—methoxycinnamate),

2-ethoxyethyl p-methoxycinnamate, cyclohexyl
p-methoxycinnamate, ethyl a-cyano-R-phenylcinnamate,
2-ethylhexyl a-cyano-R-phenylcinnamate, and

glycerylmono-2-ethylhexanoyl—diparamethoxycinnamate;
benzophenone ultraviolet absorbers such as
2, 4-dihydroxybenzophenone,

2,2’ -dihydroxy-4-methoxybenzophenone,
2,2'—dihydroxy—4,4’—dimethoxybenzophenone,
2,2’,4,4’—tetrahydroxybenzophenone,
2-hydroxy -4 -methoxybenzophenone,
2-hydroxy-4-methoxy-4’—methylbenzophenone,
2—hydroxy—4-methoxybenzophenone—5—sulfonate,

4 -phenylbenzophenone,
2-ethylhexy1—4'-phenylbenzophenone-2—carboxylate,
2-hydroxy-4—n—octoxybenzophenone, and
4-hydroxy—3—carboxybenzophenone;

3- (4’ -methylbenzylidene) -d, 1-camphor;
3—benzy1idene-d,1-camphor; urocanic acid; ethyl urocanate;
2—phenyl—5—methy1benzoxazole;
2,2’—hydroxy-5—methylphenylbenzotriazo1e;

2—(2'—hydroxy—S’—t-octylphenyl)benzotriazole;
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Herei nafter, exanples of preparations and products of the present invention
and results of a pharmacol ogical test will be described. However, these
exanpl es are described for the purpose of understanding the presént
invention better arid are not meant to limt the scope of the present

i nvention. [Exanples of Preparations and Products] Her ei nafter
exanpl es of general preparations and products containing a ,

15, 15-di f luor oprost agl andin F2ft derivative according to the present

invenpi ' wi )l be descril ) _ 19

T ) P S Wi 4 st
A AL & ite petro j gt ure

hand, a %ng§Qy¥ﬁ%kﬁ%%ﬁbstagﬁamgﬁ#Q%y>& & Pty Bl Bsby e dtendf her

i derivative (fi Can-
by wei ght) (final” concentration: 2%

i id d cal ani e
pet 1ol Attt i CHE PELGf IREEN AL GFacl € nonBoBi Jed Ghil the. mxture |

_ _ _ the m xture is
finely and uniformy_dispersed.. This m xt I dd tah j
gagparsgzmhi@s?ﬁéf?bié?ﬁﬁ?ﬁi??Epgfkaﬁgkﬁyghgﬁ ?G?e-?%yﬁgrﬁé _§%§¥%$?figd
reafter, stirring is continued until the m i | LT :
an objecg?ﬁel@fE@ﬁ%pﬁu%%%'ﬁé'ﬁ?éﬁaf¥é.kinggghékﬁégeusaia k%%z%ggg’vgfrfby
uoroproStagl andin Fat derivative_is dissolved in ter to ive,a final
%ﬁﬁlﬁh%) &

concent rayeeniotl8dibg GELEHEPhHAE  t e PESHE g S isterilized by

filtration, whereby an objective solution can be prepared. 3. Lotign
perfumes including plant perfumes such as rose 0il, jasmine

0il, 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 appropriately selected depending on the dosage
form and the like. The hair care product 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).

Advantage of the Invention

As will be described in detail in the section of
Pharmacological Test below, in a European Phase III clinical
trial for tafluprost, one of the 15,15-difluoroprostaglandin

F,, derivatives, with patients with open-angle glaucoma oOr

ocular hypertension, it was found that tafluprost has actions
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A 15,15 -dif luoroprostaglandinderivative is dissolved in a vehicle

contai ning N-methyl pyrr- idone and propylene glycol, whereby an objective

| otion can be prepared. 4. Aerosol A 15, 15-difluoroprostagl andin
F2derivative is dissolved in absolute alcohol to give a final concentration
of 0.1% by weight, and the resulting solutionis filtered to renove
particles and waste threads. The filtrate is cooled to about -30C and a
cooling e of dichlorofluor nethane and dichl orotetrafl uoroet hane added

t her et 0. J.8 ' S@ldd | QR Kl $iof bhled sheisotaicreast Andcaatngibgtt| e
under cé%ggﬁ:, aﬁ£r byaan onectﬁvg ag%osol can be prepared. ?

[ Phar macgl ogical T ropgan I o ingathe
tafluprog © %ﬁgogfgﬁé%eigf1§p8?f556ropro§§ggf§%%%$ ﬁg,ﬁﬁgﬁfsaﬁ?ses,o&jth

pat ents mﬁtg open- angl e, gl auco K hypert engj@pe¥8seperfoaned b
the fol | 3WH htestoﬁethoaglgnd Pg??%%§%§%§&és eval uat ed for ??ndings d

associated with t i .
ﬁ;gLU?L:%Eé?ésZﬁgE?EE%%é?%?géégigé?ﬁagfé%gPgé %gg&ﬁggggﬁgﬁﬁ%sé§§?%§LZ; &Q?e
eval uati 6BYRRERBY growth promotlﬁlge aagsehn s Wi ?Lgaf'geéiqpé'ctgél? e @weng

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 a pharmacological test
will be described. However, these exampleé 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  Faq
derivative according to the present invention will be

described.
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(Test Method) Patients with open-angle glaucoma or ocul ar
hypertensi on were randomy 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 glaucona nedi cation. (Evaluation Method) The

eyel ashes and eyelids were photographed at 0 (base line), 3, 6, 12, 24

nmont hs, anqytq§€qutographs were conpared with the base |Iine, and
_ phs : t he
presencé‘orjﬁbgéﬁ%e of findings (eyel ashes were grown, eyel ashes were nmade

Lhi cker, and tﬁgﬁceg'%%ﬁ%%eé{ﬁaaW}oa%l angedle Wasy o i B rddiesul t's)

Irﬁdrgggo?gnglashes . ; e nu Ier of patients for which the respective
of eyl S TS CORENGEUT URr e BRNEPER itn f Re aRover pent! and-test
nmet hod was perforned. [Table 1]
petrolatum mixture 1s prepared. Oon the other hand, a
15,lS-difluoroprostaglandin Faoq derivative (final
concentration:2%byvmight),zincoxideandcalamineareadded
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 15,15-difluoroprostaglandin Faq derivative is
dissolved in water to give a final concentration of 5% by weight,
andthexesultingsoluthmlissterilizedbyfiltration,whereby

an objective solution can be prepared.

3. Lotion

A 15,lS-difluoroprostaglandin F,, 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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A 15,15—dif1uoroprostaglandin F,, derivative is

dissolved in absolute alcohol to give a final concentration
of 0.1% by weight, and the resulting solution is filtered to
remove particles and waste threads. The filtrate is cooled
to about -30°C, and a cooling mixture of dichlorofluoromethane
and dichlorotetrafluoroethane 1is added thereto. The
resulting solutionis filled intoa plastic-coated bottle under

cooling, whereby an objective aerosol can be prepared.

[Pharmacological Test]

A European Phase III clinical trial for tafluprost, one
of the 15,1S-dif1uoroprostaglandin 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
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Tafteprosi eye drop gr9p(patients) ' Latahoprest

. eye drbi
| Eyei ases were grownl71l i Col o; y bi p grouceats)

of eyel ashes was changed i 1310

months in a double-blind manner after a washout period for 5

days to 4 weeks or more according to need prior to the glaucoma

medication.

(Evaluation Method)

The eyelashes and eyelids were photographed 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 test method was performed.

[Table 1]
Tafluprost eye drop group (patients) | Latanoprost eye drop group (patients) |
Eyelashes were grown 17 "
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 Table 1, tafluprost has actions of growing

eyelashes, making eyelashes thicker, and changing the color
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i Fivililashec were nmade thicker i514 Total nunmber of patients: 264 for

bot hTrost and | at anoprost groups (D scussion) As shown in Table 1,

tafl uprost has actions of grow ng eyel ashes, naking eyel ashes thicker, and
changing the color thereof and therefore is useful as a hair growth
pronoting agent These actions have significant effects as conpared with

t hose of |atanpprost which is a representative PG-2a. derivative, |ndust
rial Applicability A 15, 15-di f ruoroprostaglandin F20, derivative is

usef ul 25,3 1ol L {eyel ashl- o] QWoh RAOADY g Againc APk haiscyre

pr onot i uséd as an active ingredient of a preventive or
therapeutic agent for a di sease. assqci M Ll Bahpasdehviash altepeci a and a
hair caﬁ'éleﬁreogEEfLOB? léavﬁﬁisrl%rblsfn%tsl c pe?%%jccjt such a% a hair regrowth agent,
2T %fomfar}:a%%e;g[dsta V\?l’?ZlLéh dj?s?sal. tyeplggéggglaggvggﬁaha Yerd H@iRyr0uri shing

agent

Industrial Applicability

A 15,15-difluoroprostaglandin Faa derivative is useful
as a hair (eyelash) growth promoting agent, and 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.
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Claims 1. A hair growth pronotirvg agent, conprising at |east one 15, 15
-di f luoroprostaglandin F2a derivative as an active redient. 2. The hair
growth pronoting agent according to claim1, wherein the

15, 15-di fl uor oprost agl andi n F2cc derivative is a conpound represented by
the follow ng general formula (1) or a salt thereof:. wherein R represents
a hydroxyal kyl group, a fornyl group, a carboxy group, an al koxycarbonyl
group, an arylo 'carbonyl group, an am nocarbonyl group, an

al kyl am nocar bonyl group, or an aryiads®car bonyi group, and when Ris an
aryl oxyc. - 2ar bonyl group or an aryl am nocar honyl group, the aryl noiety

thereof may hgveA%atsltﬂowg&bmrgmmaeead&r@eesm{oka@m@ hbe daindhe may

Payefﬁne to three a groups selected froma hal ogen atom and a
agent acear aPnE-EaRERIRCS A S n e A T ol S 1 RPSarsbents a
car boxy ?L%%% g% % base thereof or an al koxy_ arbonyl group.
2. The hair growth promoting agent according to claim 1,
wherein the 15,15-difluoroprostaglandin Faq derivative is a

compound represented by the following general formula (1) or

a salﬁ thereof:

HO,

O:\/;_/\/\R

$ B Vol (1)
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 whenR 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
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,
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4. The hair growth pronoting agent according to claim3, wh i i
, erein, in the
general formula (1.), Rrepresents a carboxy group or a base thereof or an
i sopropyl oxycar bonyl group. 5. The hair growth pronoting agent
according to any one of claims 1 to 4, wherein the hair is eyelashes.
6. A nethod for preventing or treating a disease associated with
hai r, conpri si ngadm ni steringa pharmacol ogi cal | y acceptabl e ambunt of at
;eaih one 15, 15-diflucroprostagl andin F2u derivative to a. patient.
cordi ”xgﬁhz?gi or ; R eXENLL NG Q1 £6£RL1AY(8) fli Repsprasentiasedanbokyhai r
?gcgr in odc aime6, wherein the 15, 15-di fl uor oprost agl andln F2 derivative
ber ot BTGHR rgf%paeﬁsggegh@éebée0%0550% IAly @Byl (Ghowp. a. salt
ca?gggy'gro pr n Fﬁ%epresegts ? ydroxyal kyl "group, a fornyl group, a
! up, ap, al koxycar RUPind KRGO ok an
_ Sposgcagﬁgnﬁggrgﬁﬁ %\h]\'(a(-fﬁ/‘?%q)r{ﬁ%%%ar o?élll 9Se:oup, or ag{%rﬁamyﬁggar bonyl
, en i.s an aryloxycarhon I, gr am nocar bon
group, tRé gt 1“‘I'T’0|1ett)9 the e@%&%&%ﬁﬁsﬁ%ﬁgt&?é’%’nd t he benz)e/ne ring

in the formula nmay have
hal ogen 6. methc%.]e ftoq_f t grrcee%e% (:)errw.% Oérgr@f@gtfﬁé et ed i

associated with hair, comprising administering a
pharmacologically acceptable amount of at least one
15,15-dif1uorbprostaglandj_.n Faa derivative to a patient.

7. The method for preventing or treating a disease
associated with hair according to claim 6, wherein the
15,15-difluoroprostaglandin Faq derivative is a compound

represented by the following general formula (1) or a salt

thereof:
HO,
//
< (1)
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 Oor 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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atomand a trifluoromethyl group as substituents. 8. The method for
preventing or treating a disease associated with hair according to claim?7
wherein, in the general forrmula (1), R represents a carboxy group or a base
thereof or an al koxycarbonYl group. 9. The nmethod for preventing or
treating a di sease associated with hair according to claim8 V\/nereing in
the general formula (1), R represents a carboxy group or a bése therebf or

an i sopropyl oxycarbonYl group. 10. The nethod for preventi
treatlng a dlse S a preventing or
wher et HOP H&t a%réfggggg% ﬁ@h&ﬂ Qﬁbﬁp 660kaihag ittaeditys .one of clains 6 to

8. The method for preventing or treating a disease
associated with hair according to claim 7, wherein, in the
generql formula (1), R represents a carboxy group or a base
thereof or an alkoxycarbonyl group.

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 oOr a_base
thereof of an isopropyloxycarbonyl group. |

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

wherein the hair is eyelashes.
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