B HAI R RESTORER *159159* TECHNI CAL FI ELD [ 0001] The

r——————eeesenp—rnyentlon relates to a hair restorer having
' ef fects excellent _prevention of hair

”"m"ﬁm&mm@ air gr owt h eﬁlf&?ﬁt js utilized in the
pharnaceutlca S quasr rugs, or cosnetics,
amebison particul ar, t of a hair
restorer havi ng 5- anrﬁgﬁquﬂﬁgﬁgﬁﬂ§$ds as active
nmponents, and to a hair restorer wherei

[000115 aﬁr hediresgl INNPRI0ATFIALES ihal haiR r4siaser %WH&PY&F@W% ggrh as
i n conbi nati on.- BACKGROUND ART [ 0002] Conventionally,

excellbutipreveot o bf s foscauskHthingrowtieeffacg waneh smtidimel inftbe fields of
anel i oration of al opecia have been devel oped. Since

pharmABéiRichi8! GRkINdrak e Re cbsndrs emid M sartivdlal) k@ the RRPERRIREEO S hair
al | al opecia cases, the application of conponents

| restoré}3Mly ﬁﬁn%&évﬁﬁﬂ'&%@@ﬁ %'c@ﬂl{pgﬁ&@ &Rl 1o PR4iE fe%ﬂ)'r@l’rv{lﬁlerem

exam ose conpe itivély inhibit the

bi.ndi n ydrotestoste one an activated

'amlP%ngLBg’?Ce?%ﬁjrs I&taél 1F°é‘c°é)&l’8r‘§5 arg sed 1 Oen%?s[}:oﬁl i nhi bi t
testosterone 5 a-reductase, which is an enzyne that
catal yzes the conver sPOSKFROENDARIr one i nt o

di hydr ot est ost erone, have been discl osed. An exanpl e

[0002bf  tGunventionetly, hatd aodmsticsyfpeused oo the prevvantian end thecamelioration of
exanpl es of the latter include androstanone

alopedi€haveteceN dsveldpedy C Site piatpn@rn slepéciatdsvemake up high percentage of
phenoxybut ane derivatives, tocopheryl quinone,

all alo#;E&ﬁ) 0438 Qhéj%dh\éﬁﬁdnvﬁ%orﬂfﬁh&ﬁb R&ARg an %ﬁﬁn@fe‘g@mc Q¥lidrkdsheen
rom nmany p ants including |abiatae and asteraceae

partlclgl‘paﬁ}/ eXat 1?%% aﬁ%%ﬁo%g@@?%ﬁpetlh%gg é’%ﬁ@gglp aotn? B%_gf(dlhﬁdrotestosterone,

Journa of eri ment al Nbdlc 7-59 (1962
W B PR T PR T e BRRE 1 O%exvarrﬁﬁénhlgl fysianichde s

Japanese Lai d- open Patent tgllcatlon No. 11-193220).
a-redyctrpeayhirh IaAngy A that Fealpe the SeTVSFIRT ok REOTIEoNs Wit gs

_ has been exani ned: those which have a stimulatory

dihydeshéstasterame, hine bgen disclsédon Amexample ebithp formee inchigdes cyproterone

6- (1- pi peridinyl)-2,4-pyrimdinedi am ne- 3- oxi de
acetaté,And@xadlple} of therlatex amgblde, andRBtahbie dgpvativdsebicylohepdénobls

Patent No. 4,139,619), cepharanthin, vitamn E _
deriva¥i9Ed, YREALS Buta kAR VAR M BpIRE Y 148inoAd) froBbBAe derivatives, ubiquinone,
and also, extracts from many plants including labiatae and asteraceae (for example, see Japanese
Laid-open Patent Application Nos. 5-339133 and 7-330555, and Tokushima Journal of
Experimental Medicine, 9, 37-59 (1962)), and extracts from mushrooms (for example, see
Japanese Laid-open Patent Applic'ation No. 11-193220).
[0003] In addition, the application of the followings has been examined: those which have a
stimulatory effect on the circulation in the scalp, such as
6-(1-piperidinyl)—2,4-pyrimidinediamine-3-oxide (minoxidil) (for example, see the specification
of US Patent No. 4,139,619), cepharanthin, vitamin E derivatives, carpronium chloride, and urea
(for example, see Japanese Laid-open Patent Applicaﬁon No. 7-267830); and those which have
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(for exanpl e, see Japanese Laid-open Patent
Application No. 7-267830); and those which have 1 ~
*@00002* an activating effect on hair follicles

an actl\}gﬁhg gff&g OF %'a{r fgnﬁuek ﬁc‘ﬁﬁﬁ egsh%lsttﬁgﬁxac%llg%ﬁa? £4 Menosine triphosphate,

urogastron

antethelne S— Ifon and odd f

uroge e B AVE, P Gt o SR AGH OpY-EPR S POk Furher
head in whi ch 5-aninol evul i nic aci ds, which are

externg] prepaiptiaedanthgdeadhirwhieh desninglewlinic agdn, athighsare already known as
are contai ned as active conponents, are known (for

herbicideapihmt, regid aters) et 3 Aresmntamed-as petiveRaneone ks pre Eaown (for example,
No. 11-116446). [00041 However, other than

smuhbﬁﬁ%@ﬁ&ﬁ&ﬁﬁﬁPﬁ@ﬂﬁﬂﬁ%ﬁhﬂ&ﬁN@ DBHRﬂMG)a|0peCIa al opeci a
Is also triggered by various causes such as aging,

[0004[;ra W(S\K/é\lﬁsk :&hgeerzﬁpag et?%&?%‘grllee-?g{eﬁgor X l% etge:ng Hllo?Eély al e01a is also
Mtern ci a.thus ,

wec iR GRERLE s W A dh AT DY e b oN EeR Pafﬁaulaﬂy
expected and further, anong . the comnmponents having

commpop an Higtegedt RFEIY- aqftaﬂqmcwemqr&r?@dnaéea%em@mﬁeaéme described,
many conponents that m ght express a side effect,

the effiebtaaf compangrdohasgin dnttapdiogemic eotimetannotdesaxpeded, ahd further, among
show an insufficient action effect. In addition, as

the colpoSMTPRNENE theG@tiAndR6ldnic0dvtioa nshabndd bAuE,itBers laﬁé‘m&@y components
plant extracts, there are many conponents that are

that rrﬁ'%l’ft ekﬁﬂggsta {i8e Qﬁec‘? Bh&I SREH pobi ﬁalﬁhﬁﬁﬁta%ogmgﬁ'@i)é& or thﬁr&ﬁow an

ve undeS|rab e colors and “odors to be ende
her

h
1nsuﬂ4101e§1?a& 0|naet S ]aalélilon a’st com?orgen 3 r1vecFH'8 rﬁigurgl Cpr Q0¥ such as

y &p I'OR 1N

and to _have an activatin ef f air follicles

plant EYigFls G %Plaﬁﬁﬁx}me%?fﬁeﬁaﬁ&ee s R teie i S Pt f ghpoin avatiy
action effect can be obtained at a | ow concentration,

and thaplapvs sdesiishlssiabans andredpss forksthlensdsd info cpgmsticsy aBitheryamong those
and safety. [00051 Conventionally known externa

reportpd epizavataistmsiidtony effeatcon( thaicircul atsanoinehesjcatpoandad havgan activating
5-am nol evulinic acids as active conponents cannot be

effect @6 &dir Foldibley, there attsigot @lank Remipohdeyvivity whides uFficiehteion effect can
cause damages to hair when they are not used in

be obtdne@ 'éfjé‘WC(YMcEﬁlrettﬁ)ﬁ gHdr Setel @hpRhentd H@\}erprglﬂ&%g@n ﬂ{éﬂ stability and
use, resulting in problems such as split ends and

Safetydecrease in the nunber of hairs,

[0005] Conventionally known external preparations for head (hair restorers) containing
5-aminolevulinic acids as active components cannot be used stably because of the following
reasons; they cause damages to hair when they are not used in accordance with the direction of
their dosage and use, resulting in problems such as split ends and decrease in the number of hairs,
and in addition, light shielding at the point of use is an absolute requirement. The objeet of the
present invention is to solve problems in use of external preparations for the head containing
5-aminolevulinic acids as active components, and to provide a hair restorer with higher stability

and safety, whose usage is simple, and which exhibits an excellent stimulatory effect on hair
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and in addition, light shielding at the point of use
is an absolute requirenent. The object of the present
invention is to solve problens in use of externa
Rele ; : i B-am. nol evulinic
restor AR BloLg bl R O e e A 20 21
estorer with higher stability nd safety, whose . .
10006],22d8 oFder £9 Faly e ARV GREEY P r s SASE Bk P i eminolevulinic
~stimulatory effect on hair 2 restoration against hair
acids, {thespresemhinvertar madag keepitpdy neppdueting exgerpeniy with glot of
[0006] In order to solve the above-nentioned probl ens
compauands end ktydied intgnsbvedyrom teessimption thatdhalese afeampineksanlinic acids in
i nventor nade a keen study by conducting experinents

combifthiidh @ith @thePlari iR EBRIPDEEIsaNshS tedd it @8l sinpl€ 0sigy dnd thdlexhibition of
the assunption that the use of 5-am nolevulinic acids

0 I
e gL P AL LSRR U SRR Bl
and,stable hajr restoring effect. As .a,result, the
probliiedrRer ot SR sia T e B2 A dish op R removal and
. occurred when 5-am.nol evulinic acid was .used al one, . . .
light sisdding somlaion 3tdhppaint ofrige. 9an YrevaidrEPyPHES SGIPFBinig acids and
the point of use, can be avoi ded by using
iron c@mpernds lireverhbinattors endithe pnesent invention ps berghicompleted.
' conmbi nation, and the present invention has been thus
conpl et ed. DI SCINISCREO SR A GEF THRENVIEBNIO0007] The
present invention relates to a hair restorer which

[0007E ONtBeNsteRACINIENt BRI TElates BTR B4R fstor&l Wik R dofthidSone or more
-amnolevulinic acid or its salt or a derivative of

compc&ur}a%g;se;lg%qg% ﬁnml 4. 8ino e%ﬂgfé%gid oqg’ﬁs%gltt ItO}C/) g d‘%rm&ﬁ i%th%m, and an iron

alr restorer accor

further contai ti t, (20 ) .
* comp{if REFr R BT SsE3: 843 B SRR contins

iron conpound is one or nore conpounds selegted from
urea af ap AR COMPORER ("7 D:dRe SpiarasHATes acPdme tpy Jnor Smbyheist the iron
citrate, iron acetate, iron oxal ate, ferrous
compauncds pat e, mpremompodidsrckgisdifrmm Ermus citats, iron gpdigmscitrate, iron
pyr ophosphate, ferric pyrophosphate, heme iron, iron
ammo@@ih tidfte, irbf AcdtMe} iedreoxal ¢, fotusus sgtdianadion, sodiubnsiwohiatenitrate,
di et hyl enetri am nepent aacetate, iron amobni um

ferroud ?2?&%5@%&:! e PRBFIYSPRAEIRER irdn! R0n 8&€kdMron lactate, ferrous
et hyl enedi am netetraacetate, iron amoni um .

oo S0 PSRRI AL s 0 o i

) i car baxynet hyl gl ut amat.e, . ) )
dlethy?enetrlamm pentaaget%e, iron sodium ethylenediaminetetraacetate, iron ammonium

ethylenediaminepentaacetate, iron triethylenetetraamine, iron sodium dicarboxymethylglutamate,
and ammonium dicarboxymethylglutamate (“3”); the hair restorer according to claim 3, wherein
the iron compound is iron sodium'diethylenetriaminepentaacetate or iron ammonium
diethylenetriaminepentaacetate (“4”); a method for restoring hair wherein a hair restorer which
contains one or more compounds selected from S-aminolevulinic acid or its salt or a derivative of
them, and an iron compound, as active components is transdermally administered to a head

(“5”); the method for restoring hair according to “5”, wherein a hair restorer further containing
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and anmoni um di car boxynet hyl gl utamate ("3"); the hair
restorer according to claim3, wherein the iron
compound is iron sodlun1d|ethyIenetrlan1nepentaacetate
{s
urea a? aﬁa‘gt% c%%%ﬁérgq% trgﬂs%#%/alll?:léggﬁ gtlg}re'a mgg:}%?cﬁ@? ﬁtt}?e method for
orer i ch.cont one Or _nore co

restorlgg AR CEPTRB T &5 SoR 1ot WOSHFIPIANE o5 BT B pOGLS afipete frgm ferrous
derivative of then1 and an iraon conpound, as active

citrateg G soHANSItraie iR ARBPIHEM GLr ey o) @g&ee iop @xalatsefearous succinate,
("5"); the nmethod for restoring hair according to "5",

iron sodimmeicciaate aitrate; éstaus @yrdptosphete, feont pympimgphde.hese ism, iron
an active conponent is transdermally adm nistered to a

dextran€aéh [achite), fertdi glRbhAE, itd sodlis HitHylhettRintinéea ackting, iron
to "5" or "6", wherein one or nore conpounds sel ected

ammofnflf?llfrhfe r#&%ﬁlanﬁhéﬂeﬁ{agcetété qgons&mMleﬁ%eﬁ@(?&mde'ié?ﬁacetate iron
Iron acetate, Iron oxalate, ferrous
su00|na itrate .ferr
ammoglifg sﬁ#esteaﬁmmepg} Fice s, TR ARGl Bty
dextran, iron |actate, ferrous gluconate i ron sodi um
dicarbgimpiy leheampignandersameninmetieareoxymedhy  elakamss: gff used as an iron
di et hyl enetri am nepent aacetate, iron sodi um
compaindy(“ENpatidahe hair etstaecastadiag to cim 7amimoreinithe iron compound is iron
et hyl enedi am nepent aacetate, iron
sodiuﬁmﬂieﬁhﬁh’ﬂl&ﬁ@hﬁkf@ﬂﬁcﬂt@te drii®f ag@Aonitin diethylenetriaminepentaacetate (“8”).
di car boxynet hyl gl ut amat e, and anmoni um

di car boxymet hyl gRiERREERIFT N BFDRAWINGY ON
conpound ("7") and the hair restorer according to

[0008 : :It ﬁ%l iﬁ‘ &S g{ &t rﬁ'?lO& &earﬂ %Ro&%”%ﬁ‘é%’m{;]% olf ﬁﬁ}lcalstggfnﬁrgfthe hair
restordl e&?gg%?%ngr@mﬁs\’eﬁ% cel fa)aéf‘ % ;) lleft1 otg)négtﬁ Eﬁp right and bottom

phot ogr aphs show ng an exa | e of cllnlcal testing. of
right weye takgnat thestaripfappligatiopet WP@%Sé'ﬁ‘Fr’ Privesks 128, anq*ﬂeweeks later,

photographs on top left, bottomleft, top right and
respedtiotlyom ri ght were taken at the start of application

4 weeks later, 5 weeks later and 7 weeks | ater,

[0009] es &gl Mel ¢t oi{ $HO@SYraphis ghowing an 2x &@tple@ff cbﬁh@il&@ﬂﬁh@hﬁ the hair
showi ng an exanple of clinical testing of the .hair

restorére(ﬁ{tﬁ’é' st irvaRti &Y. € SERtbotBY MO p h&@gr Dot QR ARH af #R start of
ot og aphs were taken at the start o application

appllca{1 Sh hd P REES 18 TrespeGRRES ively.

[0010] Fig. 3 is a set of photographs showing an example of clinical festing of the hair
restorer of the present invention. The bottom and top photographs were taken at the start of
application and 4 weeks later, respectively.

[0011] Fig. 4 is a set of photographs showing hair growth of mice 20 days after the
épplication of the hair restoring composition of the present invention. The photographs on top
left, top right and bottom left show a mouse without treatment, a mouse applied with 5%
minoxidil, and a mouse applied with the composition No. 14 of the present invention,

respectively.



[0010] Fig. 3 is a set of phot ogr aphs show ng an
exanple of clinical testing of the hair restorer of
the present invention. The bottom and top phot ographs

wer e take f ' ir ek

| at er, regﬁgi §§§P§%ﬂ{gé%quﬁggbtﬁafgﬁghﬁgﬁhty >
hot ggr.aphs showing hair growh.of mce 20 : ft .
0012 o I R B eAT BF Preenfy B oat Pk e G e ey Ge as i

t he present invention. The photographs on top Ileft, o

containg png Prgherezathpovrdsoielectettirosh swmineleyid migpaith euks salt or a derivative of
treatnment, a nouse applied with 5% mnoxidil, and a

them, andi s irap pbmpound, hdadtive compmoesits i dm addlitiod,4homethod for restoring hair
present invention, respectively. 4 BEST MODE OF

of the GRISEN! iNertloR isTide paP¢EDAl PthitdQE 2dngTdiat Rai thethed WheRin Shair

the present invention is not particularly limted as
restor%rqp}gclggor{tgins ?9@6%&% hf .ogﬁds@fe‘éteﬁ%qﬁ? B'Iéq'ﬁnél@!/lﬁﬁlticegcid or its salt or
romb5-amnolevulinic acid or 1ts salt or a derivative
.of. them and an iron conpound, as active coO nents. . . .
a deri{ Vg AL AR £ GOREDRBITP FaLe SPMAGHIR s F3BREPRALY administered
resent invention is not partjcularly limted as |ong, .
to the hgad. 1 The ahoVRmISBHOTRNY EMIROKVHNRIF 3pIdds e Feleisck as & aminolevulinic
contai ns one or nore conpounds sel ected from
acid, drddsromodiathe hinfmocacadsi ad sbown by theaotmala HQOGe(GHat(GF2)-CH>-NH,
them and an iron conpound, as active conmponents is
(hereihdfRSAey @Bdrted t@d9b-MISA LT elthis $-amirdvtevidiait. acldwidely distributes in
above-nentioned 5-am nolevulinic acid is also referred

vario&%r%ﬁisﬁis?%&‘o%g%{lﬂ Efbfyrﬁﬁés?zaed%%r?%b%%i&gﬁ_ﬁ %%%e from

acids as’s or nu

succing G et el e, T SBT3 Sbowh B B mggmediate of

organi sns, .and i s generally biosynthesized by

porphSr-“gﬁioﬁHPt SRt i ni c acid synthetase from succinyl CoA
and glycine. This 5-amnolevulinic acid is also known

[0013hs ﬁr«amnl@rqféahtwfei-@nmowpbw arid dithespresant gventigromehyle acid
Exanpl es of salts of 5-am nolevulinic acid of the

additipn s stich apvigdtachioridecphodphase; indtrate ddifate cavetid, peopsersite, hutylate,
hydrochl ori de, phosphate,' nitrate, sulfate, acetate, -

valeraf¥, QR#a®) EirBaratUindledteCand mala®s ad®metal td18ts8eh A4NbANmh €alt, potassium
mal eate, and nal ate; and netal salts such as sodi um

salt, aR@kA1ciuRPLES S i preferable that these salts are used as aqueous solutions, suspensions,

or powders, and have the same effect as that of 5-aminolevulinic acid.

[0014] Exemplary embodiments of 5-aminolevulinic acid derivatives can include

5-aminolevulinic acid ester and N-acyl-5-aminolevulinic acid. Various types or form.s of

5-aminolevulinic acid ester and N-acyl-5-aminolevulinic acid can be employed. For example,

' 5-aminolevulinic acid ester can be optionally substituted linear, branched or cyclic alky] ester
having 1 to 24 carbon atoms. Preferably, the ester residue of the S-aminolevulinic acid ester
can be a methyl group, an ethyl group, an isopropyl group, an n-hexyl group, a cyclohexyl group,
an n-heptyl group, an n-octyl group, an n-nonyl group, an n-dodecyl group, an n-hexadecyl
group, a benzyl group, a phenethyl group, a 3-phenylpropy! group, a hydroxyethyl group, and an
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salt, and calciun1§alt. It is preferable that these
salts are used as aqueous sol utions, suspensions, or
powders, and have the sane effect as that of

ethoxgét%mgﬁcg.}pevq flﬁ(’ihgorggall 1 ger %}%%.n E SRt v@'ﬁpggf éﬁﬂ{p?e gfhydroxyl

vVu rva VES can | nc
s L G A M o e

5-am nol evulinic acid ester and
the Nﬂcﬂcirammoéqﬁuhmcam itsar baeicampawndyia velkph ey aminopgpup of
exanple, b5-amnolevulinic acid ester can be
5-amingitidimd hoid ssrytatedwild fbi exaarple, lan alkahexd gooups o laragnatic acyl group, a
al kyl ester having 1 to 24 carbon atons. Preferably,

benzyl&k@czﬁﬁb@;‘l gk GHuRe ke, ehéh Ihrvalp NR BVakbod fols.i dF @iehore, the
can be a nmethyl group, an ethyl group, an isopropyl

N-acy? %ﬁ}&g aﬁ%rerféljaﬁ@ylhclgﬁé)&f’ace@lgY&dgogﬁﬁﬁJenﬁBQﬂ%rmg@% n- hexanoyl group,

roup, an n-octyl n- non

ar n n- e a _henz
an -G B gt BBy g ot SRS bl PR gt o x
hydr oxyet hyl, group, and an 5 et hoxyet hyl roup
(0015} i Thebm %lk@?v@f%@fg d gxtef a@é Mgty el uies, acsdoqan be produced,
exanpl e, a hydroxyl group, an al koxy group, a pheny
for exgmolepby samscphvantiongd chemetabsymytsisxyathedsysuclyasotbpse d@crlbed in
for the Nacyl-5-amnolevulinic acid, it can be a
Japan€RIMRRUBFer Pat¥tiAplidaticr 61 a1-ge60u P 1hddtiaTiotak ehethical synthesis, they
acid is acylate with, for exanple, an al kanoyl group,

can bé"ﬁr P fon HethtRls efther YL YRRy GFZ0MBs. O Further, a
I ke, having 1 to 24 carboh atons.

roughgr SPUrLLS e(d ro 6cor‘i::[a1nm aa%yob %E 8B'tgin%§|?n ere%frgcregsbe Xgﬁog;i?t?on can be

anoyl “group
. b d
v e S Rl o o
acid ester and N-acyl -5- anlnolevullnlc acid can

contaigraggticsybstancsr - &seampelevulinie aeid it alt.cuA vasit ‘iif‘dH’&FlVCS can be used
chem cal synthesis - nethods such as those described in

alone Jayneixeng taiocbrapan oPtiteent  Appl i cati on No. 4-9360. |In
addition to the chem cal synthesis, they can be

[0016pr OdDigEigobyonpFovEd OF tRpréhhindant@ntifest gayticularly limited as long as it is
m croorgani sns or by enzynes. Further, a

a com‘b@ﬁ'rgf‘lllé(mfﬁjlrrérf inats RoREE! ELMAENbMAe #Bn @&hﬁ&ﬁndqmlﬁﬂ@%@lrous

In the process of the production can so used

citrate 1r8|3%$@1u§1e39 I On r&rggmﬁ C#lé’ét%?]ﬁ‘(% O&Caﬁ él%ﬁ%xg tet ?C%I'OUS succmate

purl uct con
the

%bstance - Eolevulln| ?Fldf i.ts aL h
iron SEAHM SYCFIpRLE cg%e q}gé)éfrophosp ate, ferric pyrophosp ate eme 1ron iron

dextran, iron lactate, ferrous gluconate, iron sodium diethylenetriaminepentaacetate, iron
ammomium diethylenetriaminepentaacetate, iron sodium ethylenediaminetetraacetate, iron
ammonium ethylenediaminetetraacetate, iron triethylenetetraamine, iron sodium
dicarboxymethylglutamate, ammonium dicarboxymethylglutamate, iron choline citrate, ferrous
formate, ferric formate, ferric ammonium potassium oxalate, ferrous sulfate, ferric sulfate, iron
ammonium sulfate, ferric carbonate, ferrous chloride, ferric chloride, ferric pyrophosphate, and

iron oxide. Among them, iron sodium diethylenetriaminepentaacetate and iron ammomium
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al one, or by mxing two or nore of them [00161 The
iron conpound of the present invention is not
particularly limted as long as it is a conmpound

[on . Exanples of the iron
d1ethyrﬂene{rla%1aepenta]aceé$t2%ﬁp{%ﬁ'gﬁga% %itrat e, iron sodi um

itrat iron a umcitrate, iron tate, |
100176 51 At B8 heiE FeRUTET Qb Pt el igh (4507 G SEpiAturea as an active
citrate, ferrous pyrophosPhate ferric pyrophosphate,
companspeare paferableon Urersisarcalpriess orwvhitecarsital orfeeystadlige powder, and is
gl uconate, iron sodiumdiethyl enetri am nepent aacet at e,
freelyisolable iammaxriandethantlhyhdecaattei fametepenmasckinds ef dasagmforms such as
sodi um et hyl enedi ami net etraacetate, iron ammonium

lotion§hity 8RB iad Bk R BlaChrep@@Bb@L € In hddifion, urea has a high affinity for skin, and
trlethylenetetraan1ne iron sodi um

t
therefglj tg?lgsoﬁ(yﬂﬁ%%rg#éf‘t}g%& cgvmplﬁggﬁmf ll‘lﬁir Ircla,lséor(e:rst ghough it depends on a
s formate, ferri mat e rric

base e S RSk AT B PP EE LAY, T rBley # &?"élrea into the hair

iron anmoniumsulfate, ferric carbgnate, fer
restorgrfifdhq pr&sent Brventionsaiagatigiet 0.Hbiq $& W% éws’gbh@pe) Pagferably 0.1 to

i ron oxide. Anmong them iron sodium
10 W/ W%t hyn emedspectf tepientrino st mersiadly iav aitablewmeaiambeused directly.

di et hyl enetri am nepent aacetate are preferable. [00171

[00181AS tTRéhdgresent BFAtidH, cOhpbie@tsAIsasi®Ntset iy Balt redtorers kaxs Be blended to
urt her contai ni ng urea as an active conponent are

the exRnEiHal ﬁ% Qo nbt %nélg% gt‘?éc@ bf @% ?eéfs@ntvm{/én%oﬁ r yﬁkﬁjn}tﬂ@g of such

crystalline po y sol ubl'e in

0 :
o R T DB B R A i
r aratlons In addition . urea has.a high affinity .
Swertd Pl XA SF RGFES Nepe ‘é’?‘“a"&%ff“r“afgf‘%e‘%? dpBpyincture, e,
as a conponent of hair restorers. Though it depends on

antihigtaminis €diphanby dramingy dsedhdarideotspinsndyl hygéf&hlorlde etc.),

simultaneously, it is possible to blend urea into the
anti-itfainmatoystgents ((glgé yrthetinpraesk gtainzulent etorn), ecteaicides (dhlahexidine
0.01 to 40 WW+b (weight ratio), preferably 0.1 to 10

glucoNé[té’%opry%ﬂ@th?@ﬁé&fdl qfartthary aM@BhiuaNsaltCBINBEIti6], pirbytone olamine,
avai | abl'é urea can be used directly. [00181 I'n the

etc.), RbRARRingd &%ﬁl@t(%d?ﬂgfl %gﬂggﬁtg{ét ShohakAin YulpRedid )ne{'tf'dc'is of various

restorers can t he extent that” they do

mlma%%%?%ﬁggqa&gic%{){dg%m 6)#&%%1{1201’%%2? J&&rrh tbra 'Hyé)erlcum erectum,
Acom\é}a}gg@grac;bg)tpgg J'ap%gl%gtzgrterr(flasllra%raglnllarl{gn S%/rr]rllp?lry‘ltucrlr?o 1cina @/ Angelica keiskei,
Crocus sativus, Gardeniae Fructus, Rosmarinus officinalis, Salvia officinalis, Saussurea costus,
Saussurea Root, Humulus lupulus, placenta, etc.), vitamins (retinal acetate, pyridoxine
hydrochloride, ascorbic acid, thiamine nitrate, cyanocobalamin, biotin, etc.), water, lower
alcohols (methanol, ethanol, denatured ethanol, isopropyl alcohol, etc.), antioxidants
(dibutylhydroxytoluene, sodium pyrosulfite, tocopherol, sodium edetate, ascorbic acid, isopropyl

gallate, etc.), auxiliary solubilizers (diisopropyl adipate, isbpropyl myristate, polyethylene glycol,

medium-chain triglyceride, fatty acid esters, various vegetable oils, various animal oils,

7



Swertia japonica extract, Panax schin-seng Nees
extract, vitamn E acetate, pepper tincture, etc.),
anti hi stam nes (di phenhydram ne hydrochl ori de,
i S0t B y ' t it 5 0 F : :
potyalg 3 MBFTY b A PTY QA BuncR 8 corart R i ol ARG Gy i,
bact ericides .(chl or hexi di n ucqnat e,. . .
etc.), MeGRokY ATHEHDS @tgsr&ft o heti S ArNg apfntsfprbiten faty acid
hi noki tiol, piroctone olamne, etc.), nDisturizin% )
ester, ghyeening fatpacid estay aplyebiseatiee faih epidresiet ipronylgne glycol fatty acid ester,
etc.), extracts of various animals and plants (Taxus .
polyoxyestpileteet sarbitdn fatenadli eters pol@yyeytryidniemartgl fatiy acid ester,
Hyperi cum erectum Aconitum Eriobotrya japonica,
polyo&ﬁe&l%{(]&r_ﬁe’ Ay &Rtk AR dcvd esEPRIYSthiTeRd flyedlTakeacidBger, pélgoxyethylene
ei s

é!, Crocys.sat!vus, Gaydeniag Fruc;us,
i ERETBONOURIRA AR Bon SRR PRI S RS e e,

povofosins AP s T aF SR eR RN etyene essvas
. cyanocobal am n, biotin, etc.), water, |ower alcohqls
derivatiyes, maly@wyetbxlﬁ%m’@n?hru%a@m%p@tfﬁ@f?&}xlef}eﬁﬁf‘%}mﬂ% polyoxyethylene
al cohol, etc.), antioxidants (dibutylhydroxytol uene,
alkylasdok, Uenithjr dsiviafivesepolymetp hmulsiflers eth. b amatsenattabilizers (higher
ascorbic acid, isopropyl gallate, etc.), auxiliary
alcoh818) etd), lge iR agérds (wapradyble polypetseetci)sathesipyd, fragrances, fresheners
nyri state, polyethylene glycol, nediumchain
i i de: : iyd S, various vegetable
Onmﬁ%?%g%*%ﬁ??%gg’%ﬂﬁﬁgFéggf??ﬁ%ﬁ%blyaIcohol fatty acid
ste al kyl cerine.e r . ' .
10015} s R iea R E Ui Tefler p YR PERANA Lot facterized by
agent s nt henol ,. etc.), surface active agent.s
conta %%Flpg‘ﬁ? Y 1{1&; aﬁ@i q 1ts€§]tt 8F ? d&lil%lé/? Iohglefna d&?rﬂcompomd, and as
_ester, polyglycerine fatty acid ester, propylene
for itsglogags| fofmy any of powdesst liquids gl Qipimeatsian &8 eMpiNst ol can be prepared
fatty acid ester, polyoxyethylene sorbit fatty acid )
into desdge fornpoiuyln ay tibys, emalsignscaeame(dintimeptsh @ets, and aarosols, according
pol yet hyl ene glycol fatty acid ester, polyoxyethyl ene
to mefoldy isiallp@ged (@6d oxampts, mettexds prsttaedyip Tap yapanesedthaythacopoeia 12
et her, pol yoxyet hyl ene al kyl phenyl et her,

Editid?lz.l YRYYALYASive Q%P@%%Irﬁ)%vﬁﬁﬁfb%ﬁid(ﬂr'im salt or a derivative of them and
pol yoxyet hyl ene castor oil, polyoxyethyl ene beeswax

. derivative ol yet ene. | Lyatives,

an o P EIMAL Fhe RN FAMRER YR A Red bt

al kyl am ne, lecithin derivatives, palyneric . .
(0020} 1y, Whep gpeparediag aqueounsplutions suphyp 19wy ST piiygh gintments), in order

al cohols, etc.), gelling agents (water-soluble .
to prepentyhedegradation pf S-aghealpdinic doidgr isnralior afdeazaiiedhereof, it is
preferable to prepare the hair restorer without causing alkalinization. In case where the
alkalinization occurs, the degradation can be prevented by removing oxygen such that it can be
used in combination with components of liquids or ointments usually used.
[0021] In the method for restoring hair of the present invention, it is preferable that the hair

restorer of the present invention mentioned above is transdermally administered to an affected

area by methods such as spraying',; application, and putting a poultice, however, it can be also
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(ment hol , peppernint oil, canmphor, etc.), and dyes.
[ 00191 As nentioned above, the hair restorer of the
present invention is characterized by containing

transdfrﬁnamy a%!anel}{%{elre 4G tﬁ én%rg Ecc?lh; %ﬂ%{%r atqu' aIn Bérﬁﬁtwh\éﬁ ik applied to
f powd d .
e e B3 LS5, 20 oot 181%??201@@%&? it an

as |otions, enulsions, creans (0|ntnents and
derivagizeso adich arg eetivedngrgdients, meantearsnpeii) lug/t%fs(é@lg(qlférrably 100 pgto 5
exanpl e, nmethods prescribed in The Japanese
mg, midhadesirablydang td 2 tp, irEfHamimuigvulinic dcgd laydsochbarsds dujuevalemt.  The dose
- apply 5-amnolevulinic acid or its salt or a

of 1r01§j€6d1£'/<ﬁﬁl'd¥ﬁ) 8 cdnife BREh SaMihslePulERERAENG. | 1@ 50'&% t8308ng, desirably
fected area in different dosage forns. [002 When

500 pg 'Eoe%afn%dm%f' Kty y% Iﬁg c%it o Smtsﬂ'tﬁpqulv fvaldnt | hﬁ(ﬂﬁ‘ thé$ame conditions.

(0|n nen orde ent t

egr ion of 5-a i.hi c_ac it
10022ﬂer. 5 4B Rlea Borior t%e“harsrrrgftsrem?gletpsesg%wg?rgl%@e following
. hair restorer MAthOUt causi ng al kal i ni zation. In case
methogie preferplly exemalifisd %Ppblﬁnﬁé‘%@ﬁ@}mtthfeh%@@ﬁf@%tq f the rrgsent
be prevented by renovi ng oxygen such that it can be
inventirged tiansdeonblinatmioistared fromahp bridightso tlie highhyomeibods such as
oi ntrments usually used. [00211 In the nethod for

applich€&d, @hd Drikked bffdh thbsand KighNt i nvention, it is
preferable that the hair restorer of. t he present

[0023]anv%lﬁé &ﬁr isti@ Bieﬁine?ngﬂ\f@st r 4dd@RS AREHTAl thyr storm% ha1r of the present

dn1n|ster to an a ecte area by met hods su

o8 B LA BT AR P g i

to the entire scalp approgrlately ener a '
necesgagy gbcﬁp? gﬁsm@e aflwémgfﬂtllopé %"é‘ﬁ?‘t?”a?‘czir? g(ﬁﬂulno ewtllupg ac1d However,
~ preferable to adm nister 5-aminolevulinic acid or its
it is prgfgrable fjavaidbeina exrased tasfioss light forexpmple; hejpg i @progching sun.
in an anobunt of 10 g to 10 ng, desirably 100 gg to 5
The admginisimation deshadadflthe dresant inyestiomis comdustedrfond ewnthisiasilecourse, and in
aci d hydrochl ori de equival ent. The dose of iron

many e¥PHANASstbBnDEFEeNdIch a8l theirtduchioR BF R4l RIsIhndihe appdatance of new
etc., is 50 gg to 50 ny, desirably 500 g to 25 nm,

[ I
i oS A Bl R B B L e
sent |n¥ent

reachda 1R e ?Féﬁcﬁ%%r%rexg?ctt?i?%a@ f 67 SOkRbE,

I|n1teg thereto: the hair restorer of the pr esent
resuming the administration 3 months later.

él’lleSErstIOI} once and

[0024] The present invention will be described more specifically with reference to Examples,
but the technical scope of the preéent invention is not limited to these examples.

[0025] Example 1

4% of 1,3-butylene glycol and 0.15% of methylparaben were dissolved in a 20 ml of purified
water and mixed well with 1.5 g of 5-aminolevulinic acid hydrochloride, 3 g of urea and 1 g of
ferrous citrate. This mixture; 3 ml in total, was applied every night to the top of the head of a

human having hair thinning and bald spots. After the application, the head was left for 2 hours,
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invention is transdernally adm ni stered fromthe
twilight to the night by nmethods such as application,
and is rinsed off on the sane night [ 0023] One

and thlee f( u%:t: \ezvr I SB&'se% ?E an[qﬂge Hgir (val %Ek?ed on tﬁ@ gmﬁyﬁlgﬂpt hﬁl:g rﬁ:oﬁ{lentional

a| r resent Invention re

s no need far, a str
strict eé}rtéﬂ&m@e SonaSHioms At env%rﬁreﬁokeguh%eeé%aw?dnﬁea%%«g@rmt performed,
single admnistration (appllcatlon etc.)
and har ramiaya eseuiTing whencthe dosdgos rartially qxceﬁlprwaoabbféwed After 3
avoi d being exposed to strong light, for exanple,
days, hevas@bsetval thaod kekden gms . of Tévae hdiriwas attachied onthegtilhodcasé. Two
the present invention is conducted for 3 nonths as 1

week CIaKE, SRitgraWth dfTuzZVBYr Keda® fo bdiRiticed?S t PHOMCLr&PHs8FdrE taken at the start
such as the reduction of hair loss and the appearance

of app%catg(ﬁ’nd & 16885 SR 15 Thd F¥Nvedks -Elﬂequ??hé Let 5? ﬁgrgplés thus

inuously, I'n caée wher e t e effect
t eau, fect ¢ e ect to
takenf oW I]ﬁgsﬁ r(g{u?tggfag e gﬁ aho ré ng %eks¥ater ogt%r \wih of
adm nistration 3 nonths later. [0024] The present

terminah b ap glegily pbisevedds €pPmpaiisomdP eh ofithe applicaipy.rand visually
reference to Exanples, but the technical scope of the
obviops kaegrowitihwanbbwerveds not |imted to these exanpl es.
[0025] Exanple 1 4% of 1,3-butylene glycol and 0.15%
[0026Pf m@hﬁmﬂ@araben were dissolved in a 20 m of purified
water and m xed well with 1.5 g of 5-am nolevulinic

A hauat‘ébtgrel?mg %ﬁﬂ)laf%rd'lﬁi fhe sind nq ef gsain@&ln:blgl %&c%ﬁt et gjrésamount of

trate. 'S m xture, In tota Vvasaple
o t he, head, of )y I
5- a*mﬁ%.l%?%m i Ry TakSudr ‘ixpaapéee AR pien o LT P

the head was left for ho 9 and the n1xture mas
substqnfiglly gaust 1o Lyamnlfd wasioptajed: vvashed on the same night.
The conventional strict light shielding conditions
[0027hherEsmme Aol evul i ni ¢ acids are used al one were not
performed, and hair renoval occurring when the dosage
A haii sstpeer Waalptepasedde siei samewsmnands iotse@mpéd] , eAf¢ps thad the amount of
days, it was observed that a | esser anount of | oose

ferroul @itFatVRSE @i A€ N &hs tRarighe td2 k| Mmatmsetfectldstai@iSequal t8/Example 1
outgrow h of fuzzy hair began to be noticeabl e.

was obfAcggr aphs were taken at the start of application, 4
megE |ater, 5 weeks later, and 7 weeks | ater. The set

0028f" PROLOYL gohs thus

A hair restorer was prepared in the same manner as in Example 1, except that 1 g of ferrous
citrate in Example 1 was changed to 4 g of iron ammonium diethylenetriaminepentaacetate, and
an effect substantially equal to or stronger than Example 1 was obtained.

[0029] Example 5

A hair restorer was prepared in the same manner as in Example 1, except that urea in Example 1
was not added.  Although hair growth was obtained, it was slightly less than that observed in

Example 1.
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taken is shown in Fig. 1 (photographs). As shown in
Fig. 1, 7 weeks later, outgrowth of termnal hair was
clearly observed in conparison to the start of the
[0030gpp|112 cat , and visually obvious hair growh was
bservecP 0026] Exanple 2 A hair restorer was

45 patirgs:]%tp\%% t %fgeé}@ﬂ I%SHF grmnn r pzvgrsg!ﬂlt B%EX &mg@qlﬁvu}mlc ach Rydrochlorlde

hydrochloride in Exanple 1 was changed to 3 g, and an
and 5.6fppee by wsight phinen ammpnay dicthydenettigminepentageeiate pess miepd and
' [0027] Exanple 3 A hair restorer was prepared in the
dissolsaiyandréuTrpart lysweiphttofaayblory Yinyepalgmer whadispdreedamobis tmigfure, and
ferrous citrate in Exanple 1 was changed to 2 g, and

b 8y 46 %tpaiiy B R@ﬂ% Ht A biyristiihtet RafadieB s dissoWAn. 0.7 part b
- Se%gtna?ned pa[ oog arr% ré 4 A hair restorer was pamay

weigh?ﬁg@@’fﬁ%pg% ?eﬂﬁmg E 2RANG &hl§§olhgﬂﬁﬁmeere%tsaﬁfé re avas stirred

errous citrate In

to 4 [
and g i B S ReBEHEdaisE: o edessribed g Pxapli . the comnion

substantially equal tao or stronger t han Exanple 1 wa

strict light ghigkling sayditons phgpSramigolavylie agidsarg uegd %{Bge were not performed,
prepared in the sane manner as in Exanple 1, except

and haih@mayakeeccurrin@xainml the dosageass Malb/cmkeds.swAlwasomg bbdemied. After 3
grow h was obtained, it was slightly |l ess than that

days, g loBeavédthatxieEdRl 8mdunt®d 1dd30 BE wax anadhed 6o the piligwaase. Two
by wei ght of ethyl alcohol, 2 parts by weight of

weeksTa@F R GYVH dF s, 'irdoeg]é(rgfoo&r}l&ircéﬂﬁe E{otbgRafhsRrd BakBY at the start

wel ght 0 ron a n| um di et hyI enetriam nepent aacetate

of the @gPlbc ){;ﬂ §>/n \9.r|1dnf;i/l Iweﬁléﬁ lalsr% ; 1% SeEj }gheo?%%%ﬁ%rtﬁl% tyiken 1S %F(gwr? in Fig. 2

D e N ek
observed in comparison to the start of the application, and visually obvious hair growth was
observed.

[0031] Example 7

A gel-type hair restorer was prepared in the same manner as in Example 6, except that
5-aminolevulinic acid hydrochloride in Example 6 was changed to S-arrlinolevulinic acid methyl
ester, and an effect comparable to Example 6 was obtained.

[0032] Example 8

A gel-type hair restorer was prepared in the same manner as in Example 6, except that iron
ammonium diethylenetriaminepentaacetate in Example 6 was changed to iron sodium
diethylenetriaminepentaacetate, and an effect substantially equal to or stronger than Example 6
was obtained. Conventional strict light shielding conditions when 5-aminolevulinic acids are
used alone were not performed, and hair removal occurring when the dosage is partially

excessive was not observed. After 3 days from the start of the application, it was observed that

11



wei ght of diisopropanaol am ne was added to this
solution, and the resultant m xture was stirred and
m xed to prepare aigel-type hair restorer.

a lesscqh I bpgidlob&]—: w agtav\%edttggl aﬁm{@ s ONy g v&%ké féﬁerl dtﬁ’é}%wth of

I ng condition m no evulrnrc acl ar e

al on r.e t rfor nd hair reno
fuzey BRE e Sarnig ORABHCEHE: dBAGEPES Bare ki 3 UsaiE] plisgtion and 4
not observed. After 3 days, it was observed that a ]
weeks lates e r Therpstiof plwrogr@xéeéhmalremmghcam mdHigd (photageaphs). As shown in
pill owmcase. Two weeks later, outgrowh of fuzzy hair
Fig. 3begaekstlateh@utypd witedhtenin®hatrogas apdasly wbsarv ¢dineongiarisdreto the start
start of the application and 4 weeks | ater. The set
of the Qﬁﬂlw&ﬂbﬁ’ GindRiuall{ BBvibakRdir §rdwelwhlobseniedg. 2
ot ographs). As shown in Fig. 2, 4 weeks |ater,
ut gf termnal hair was clearly observed in
W033€ q%$%4on to the start of the appl i cation, and

b h b d
A gel-éspgﬁlﬁrrégﬁgrﬂy et 5&6;9%'85 h%{ SP‘é‘S fpar A ?‘88'& ARt P
manner as in ., except

5- MIBOISYHIHW & hmpehlaeriedmrﬁz@mpéw ¥ias aléanigﬁd @%ﬁﬂl@le% acid
changed to 5-am nol evulinic acid nmethyl ester, and an

- phenethyl est¢r, amhpeetiist eompargahpEransplogsvasiobedimesld. | 0032]

Exanple 8 A gel-type hair restorer was prepared in the

[0034F anEExzRipIel0 as i n Exanpl e 6, except that iron
amoni um di et hyl enetri am nepentaacetate in Exanple 6

5 parté’\@?v\/é Fgﬁgyéé‘y! hBRosBARHE D parts by W dght of 1soProptyl myristate, 5 parts by
diet hy enetri am nepent aacet at e, an ef

welgth{g @tualldn tg%ir%g)ry 4 é)n ﬁk"%lé’tt' &19{; g}}ytlg'n% &f(ds%%)l an n%no‘é@%rate 4
N L RHLE E E T
the dosage is partially excessive was not observe

by wepght of steargbgleohol. §13 pare b tateht of vitawain Fnjsetasea O lopart by Weight of
observed that 11 a | esser anount of | oose hair was

hinokaitol, chpait bpweight of glycyudmsivic afido ank 2 partd byt weightof igerolactate were
of fuzzy hair began to be noticeabl e. Photographs

stirred@idediésaken viilethagtedt a2 par® byawpighrett 3-amindidultnicwerk $ parts by

| ater. The set of photographs thus taken is shown in
weigthgproﬁyléﬂ’@ P08 8RR byARei st AMPatalydroxybenzoate ethyl and purified water
in an amount to make the mixture 100 parts by weight in total were added separately, and stirred
and dissolved while heated. This liquid was added to the above-mentioned solution, and the
resultant mixture was stirred and mixed to prepare a cream-type hair restorer. Conventional
strict light shielding conditions when 5-aminolevulinic acids are used alone were not performed,
and hair removal occurring when the dosage is partially excessive was not observed. The hair
restoring effect obtained was equal to or stronger than the case where 5-aminolevulinic acids
were used alone.

[0035] Example 11

A cream-type hair restorer was prepared in the same manner as in Example 10, except that 5
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Fi g. 3, 4 weeks later, outgrowth of term nal hair was
clearly observed in conparison to the start of the
appl i cation, and visually obvious hair growth was

parts %Wellgme cgf 1rcln3[9§t§ e 1}%@"}31' & 10 @asgc%l I éé&HS 1@'11r n‘af \gg‘igﬂtr(ﬁfferrous

manner a

except th | e I|n acid h chloride in
gIUCOIBE%ﬁBa@“G%IﬁHsCO ﬁ‘gg" 0 %WP%%?P% ‘c aci d
henet hyl ester, and an effect conparable to Exanple 6
[0036)\as Ixsmuledd. [ 0034] Exanple 10 5 parts by wei ght of
gl yceryl nonostearate, 2 parts by weight of isopropyl
1 partrynweiglatod 5-Bnipaletality acideegiistl estbr, Siparts Hy peightt Of ferrogs succinate,
parts by wei ght of pol yoxyethyl ene (20) sorbitan
0.0008BEDBY Sl gt Of B4strRBSIL 6.2t A Eh QI hRfoRRWLENE Ip@xh Y9 Nelght of
nonoi sostearate, 2 parts by weight of cetyl cohol ,

glycyl‘?ﬁ‘ét i a&? 0'\F P %W;glggﬁ R ¥dmift ?%fépalte 59 E%rtp ﬁf' tveldh ?f ethyl alcohol,

cetate, art

4005 g'ci,{g; I\%elag tsof%Q%(ﬁB}a e b%\f \Afljg%qsg)é/tvg?%}ﬁyr ! B'cer ? irr},olnggosc{earate and

and di ssolved while heated. 2 parts by wei gpt of
0.3 past byivpighieaful-menio ke stire apd §15W"ed\fve Ysigp Pt ene

glycol, 0.1 part by weight of parahydroxybenzoate
polyoeydnlyylerm(dopmlyéxmmrer(6) dasyhetrasieen] sther, and@K & pdris by weight of
m xture 100 parts by weight in total were added

purifisEpateaiveleystin@t dné disssleel incudetaribes s Thisdifuidhiwheadied tethe
This liquid was added to the above-nentioned sol ution,

abovedi€ndid sSIGEM, AR thd R X AR EmPaSreShdsstiREd ﬁﬁkﬂm’f&e’ﬁqg ptare a

prepare a creamtype hair restorer. Conventional

lotlongty%%ﬁzﬂ oTeé Ef%rl f“ Iggvecrilltlngal SPI'ICq ght ds%%‘qlmg condltlons when 5-aminolevulinic

acldas are u

i erfo , and hair renmoval .occurrin mhen d
acids fig 564 fpat Pyreehed BELPRRS 'trea}%alr gamnmheﬂ&r‘? 40528 is partally
restorlng ef fect obtai ned was ual to _or strang
excestibaat Hel GbseRehh chie BUTFRFABREGar Abiaingd vrs cailria opseqneer than the
al one. [0035] Exanple 11 A creamtype hair restorer

case wigse praepeeledilinic adids wemmsedalos. as i n Exanpl e 10,

except that 5 12 r
[0037] Example 13
3 parts by weight of polyoxyethylene (20) sorbitan monooleate, 5 parts by weight of propylene
glycol, 15 parts by weight of ethyl alcohol, 1 part by weight of S-aminolevulinic acid, iron
sodium ethylenediaminetetraacetate, and purified water in an amount te make the mixture 100
parts by weight in total were mixed, stirred and dissolved. This mixture §vas put into an aerosol
can, and 4 parts by weight of liquefied petroleum gas was pressed and filled into the can to
prepare an aerosol-type hair restorer. Conventional strict light shielding conditions when
5-aminolevulinic acids are used alone were not performed, and hair removal occurring when the

dosage is partially excessive was not observed. The hair restoring effect obtained was equal to

or stronger than the case where 5-aminolevulinic acids were used alone.
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parts by weight of iron lactate in Exanple 10 was
changed to 1 part by weight of ferrous gluconate, and
an effect conparable to Exanple 10 was obtai ned.

m038LOQ§génEﬁgpple 12 1 part by weight of 5-aminolevulinic

ester, 5 parts by wei ght of ferrous
succin

a 0008 part ht of (3- r adi ol
An aex&ip][ tygg ElWé Ire&,:ﬂrero\f/a rﬁBaFEFCF rnotWee s%n e§' a éié‘?‘[ﬁ?‘ll? laf except that 1
glycyrrhetinic acid, 0.1 part b m5|ght of vitam n
part by wsight ef S-smipelevuliniacibinghramyrle &3 Was Changehi 1 pmbnsvelght of
parts by wei ght of polyethylene glycol, 5 parts by
5-aminaegliiniodcidmedeil gitembhoeSas bbaimeti evaa mdmp@:aBlepa that oy Example 13.
wei ght of 1-nmenthol were stirred and di ssolved. 4

[0039par tExaplaves ght of pol yoxyet hyl ene (20)
pol yoxypropyl ene (6) decyltetradecyl ether, and 24.7

70 paxg?lgs)g %F{%)e‘nt Wﬁéﬁg}g chﬁgléglﬂ?.ﬁg b§ Q{eg%ﬁ gf B\f/gg&l%gé gng{)lggtSﬁQﬂ by weight of
S-amilEVgi itk RSO e P o g P Ehar e v hodf nco puriied

restorer. Conventional strict |ight shielding

water LRI 40 TRl 5. B 84 DTSRG ight @dotah d he sesultant gisture was
were not perfornmed, and hair renoval occurring when

stirred dvel dissobgd to preparetai lationytypehei sestarer. waionventiapabgrivtdight shielding
The hair restoring effect obtained was equal to or

condiBdsORGArs-iime dviiBnic aidle amhBES aloné WeROh o putfoime, asd Bsir removal
were used al one. [00371 Exanple 13 3 parts by weight

I t
occungxfxyg %{:ﬁé ﬁ{@ﬁg &%rlgggﬂélﬁ}géx&%\?o&%}idg%g%?%?b?h\;c\gllagﬁésttirfmg effect

obtainga P\%{ls e agg(? 8%%5on§%até?rhmé Cﬁ% ge e fatrg {191 a@g i& %’(Hdé % used alone.

urifled water in an anmount to nmake the m xture 100

[mmogaﬂﬁﬁqﬂPﬁé ght in total were m xed, stirred and
di ssolved. This m xture was put into an aerqsol _ can,

45 parinby weight eketiy) algohght gt hwwéhtmé §-3inelsy@ine aed. auds? parts by
pressed and filled into the can to prepare an

weighfief wemwhcetape fraais by vesgloof il ,3-@oandaol; ashmirifeedrwater ihiaglamount to
shi el ding conditions when 5-am nolevulinic acids are

make URadixalre 160 Pt b AtigheihftoaRere adtel. Tak resu@A®MAlxture was stirred and
occurring en the dosage is partially excessive was

dissolo&f, aﬁ@ﬁ eyraégtfoysv}gg}#g@rcarﬁogg it ne nggfgf %;té crngpé@émqhmxmre 0.7
part b? welghra 8{“ lesl“(l)lpror}])lagao a.Crlnﬁj’l Wi sgbseaSent@laﬁHgd to this solution, and the resultant
mixture was stirred and mixed to prepare a gel-type hair restorer. Conventional strict light
shielding conditions when 5-aminolevulinic acids are used alone were not performed, and hair
removal occurring when the dosége is partially excessive was not observed. The hair restoring
effect obtained was equal to or stronger than the case where 5-aminolevulinic acids were used
alone.

[0041] Example 17

A gel-type hair restorer was prepared in the same manner as in Example 16, except that iron

oxalate was used instead of iron acetate in Example 16, and an effect comparable to Example 16
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13 [0038] Exanple 14 An aerosol -type hair restorer was
prepared in the same manner as in Exanple 13, except
that 1 part by wei'ght of 5-am nolevulinic acid in
|l e 13 was changed to 1 part by wei ght of
wasogégﬁgholevulinic acid nethyl ester. The effect
bt gi ned conparable to that of Exanple 13. [0039]
“m42Exaﬂ%@€WT¥?§O parts by weight of ethyl alcohol, 5
_parts by weight of propylene glycol, 0.5 part by
[Hair ggowglntesdf  5-ami nol evul i nic acid, 2 parts by weight of
iron triethyl enetetraam ne were added into purified
In Tablat e¥-aminokavuliniouoid (samenirkes dbibecvimted asr ALADOL thapreseityinvention and
weight in total. The resultant m xture was stirred

iron c@MPosHds SIdMREbleAd B6BPGIRorR of HdnPind YL afkahbwhes We¥er 1 g of ALA,
Conventional strict light shielding conditions when

S nolevul i Bi ¢ a€] . t
04 ¢ TRHANEN L8 £ RETaBE SPEB RO  MOL e dosage

. s partially excessjive . was not obset . _The hair
dieths} et BinicpenlipEiifie: ThiRt iR Aatorde dretensi et Shiptgacetate, and
t han the case where 5-ani nol evulinic acjds were used.
0.36 gtdpraous glaeomate esta Rismdedirsspestiselyt s T begyi hair ongthe gesigtiors of
al cohol, 1 part by weight of 5-am nolevulinic acid,
C3H/HeNCH mime (s =13yin eaehi grotip)ovhichovera dretelnigen pbassanfthgirtggowth cycle, was
wei ght of 1,3-butandiol, and purified water in an
clippedWithd hdipclippek @nd B&chrduxpemsidon SOwWR &t Tabldy waelagplieditd the posterior
total were added. The resultant m xture was stirred
once S IISLSTIAAEOT 02N, S SrERk uioll o FLeSAUgETYdy hr on the
b i ght of diisopr.opanaol am | s
posterf ¥ hchhp e o e RBRIER ARl THAR oLRG: FARFEALFY bdsr gapicroscore.
stirred and. nj xed to prepare a gel-type hair restorer.
The reéﬂfﬁil%rﬁtsh%‘ﬁ%fnmgaﬁ? Lt 1ight shielding conditions when
5-am nol evulinic acids are used al one were not
Table derf ormed, and hair renoval occurring when the dosage
is partially excessive was not observed. The hair
r est p€omgositibfsect obt ai ned was equal to or strongerHairlength
Sahipdn| t he case where 5-aminol evulinic acids were used

al ong. T0041] EXanple 17 after 2
No. ALA Iron compound Urea
_ weeks (mm)
1 2% Solution | Ferrous citrate 0% 1.12
2 2% Solution | Ferrous citrate 10% 1.48
3 2% Solution | Iron lactate 0% 1.00
4 2% Solution | Iron lactate 10% 1.20

Iron sodium
5 2% Solution 0% 1.82
diethylenetriaminepentaacetate

Iron sodium
6 2% Solution . 10% 2.96
diethylenetriaminepentaacetate

15



A gel -type hair restorer was prepared in the sane
manner as in Exanple 16, except that iron oxal ate was
used instead of iron acetate in Exanple 16, and an

ef fegt——conmparabt g 16 14 was obtajned.
[004p (ng\a? le 13“5'[@8&& owh test] In Tabl eyl 1.68
- am % rﬁﬁ hdl ésomstl abbrevi at ed| as A_A) )
of the present Y FRTIAmEers ?ﬁ‘fe@[ﬁ*rpounds and|t he
blend conpositigns of them and urea are shown in W%

1 g pf ALA, 0.4 lgpnggmmenipgys citrate, 2.81 ¢ of iron
|8act pt 2% Slutiap gf iron sodi um 10% 2.14
di et hyl enet ri ani|nighylbasnanhaiepentdacétatg of i ron anmpni um
di et hyl enetri ani|nepent aacetate, and 0.36 g of fefrous

@ UCPaesoiiion DI rndad gluesmect 1 vel y. The body Gwal f oni.4g
the posteriors df C3H%HeNCrJ mce (n = 3 in|leach

FOREREIA I 'I*“_éaljoﬂs bRbGRR PrTase of Rl T TR 46
cyclg,"was cli hai r clipper, and|eac

cusnhnsl on c-hn\n ) Tghl e—1 was Aannl i ~And +~ ¢+
A%E"d TOT OTt TITOV U = VA% =] MHHI LEAYA".] U C

CO@H@Fer?%rSOh&%‘e aN‘(ljay in an anount of 0.2 n ,O%y 1.08
spraying uniformy. Two weeks later, body hair aon|the
Contrst £0.1%r Cowftore@ith nouse was depil ated, and the | engthl.90
of hair was neasured under a m croscope. The results
Coafrel BhmwWiinoRidllabl e 1. Table 1 Conpositions Hair | ength70
Sanp| e after 2 No. ALA Iron conmpound Urea weeks (mm
7 errous citrate 0% 1. 12 2 2% Sof uti on
¢ grélr‘ Dﬁg&@%&tlgg%eg 10% 1.48 3 2% Solution Iron | actate 122

1 faYal
U7U L. UU

[0043] In addition, photographs of the posteriors of mice on which the sample No. 8 of the

present invention, 5% minoxidil (positive control), and distilled water (negative control) were
respectively applied were taken 20 déys after the application. The results are shown in Fig. 4
(photographs).  As shown in Fig. 4, there are remarkable differences in amount, length and
shine of hair, between the hair of mice applied with the sample of the present invention and with
distilled water (negative control), indicating that the sample is excellent in the hair restoring
effect. _ Further, even in comparison to the case using minoxidil which is conventioﬁally used,
the sample of the present invention exhibited comparable effects in amount, length and shine of
hair, indicating its excellence.

INDUSTRIAL APPLICABILITY
[0044] The present invention using 5-aminolevulinic acids and an iron compound, in
particular,'i-ron sodium diethylenetriaminepentaacetate or iron ammonium
| diethylenetriaminepentaacetate in combination, makes it possible to provide a hair restorer which
does not have problems such as hair loss, hair thinning, split ends, and hair graying, for which

light shielding at the point of use is not an absolute requirement, whose usage is simple, and
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4 2% Solution Iron lactate 10% 1.20 |Iron sodium5 2%
Solution 0% 1.82 diethyl enetriam nepentaacetate Iron
sodium 6 2% Sol uti on 10% 2. 96

|
ol RISy A e
. n[m)lﬂ ium 8 2%Seﬁ€t|on 10% 2. 14
S-amipplEY YA ARES 318 HS9k)®Pft aacet ate 9 2% Sol ution Ferrous

gl uconate 0% 1.48 10 2% Sol uti on Ferrous gl uconate
10% 1. 46 Control 2% Solution Nil 0% 1.08 Control 0.1
% Croton oil 1.90 Control 5% M noxidil 1.70 Control
Distilled water 1.22 [00431 In addition, photographs
of the posteriors of mce on which the sanple No. 8 of
the present invention, 5% m noxidil (positive
control), and distilled water (negative control) were
respectively applied were taken 20 days after the
application. The results are shown in Fig. 4

(phot ographs). As shown in Fig. 4, there are

remar kabl e differences in anmount, |ength and shine of
hair, between the hair of mce applied with the sanple
of the present invention and with
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distilled water (negative control), indicating that
the sanple is excellent in the hair restoring effect.
Further, even in conparison to the case using
m noxidil which is conveangpggéy used, the sanple of
t he present invention exhi conparable effects in
anount, length and shine of hair, indicating its
excel I ence. | NDUSTRI AL APPLI CABI LI TY [ 00441 The
present invention using 5-am nolevulinic acids and an
S D Adlagdﬁij@qghwhlthpon@g}stqn@ @F BYore £qrpprusgds pelefted from S-aminolevulinic
di et hyl enetri am nepentaacetate or iron anmoni um
acid oditesdiyorenddrivatve ofthem; aalcat iadneconmponiodizs mat veoenm prakats.
it possible to provide a hair restorer which does not
have probl ens such as hair loss, hair thinning, split
ends, and hair graying, for which [|ight shielding at
th [ :
2. uSzh@ﬁélgfess’?)frer%gorhﬁlgqggla Il?ﬂﬁ%{r%&:p‘h@& %gﬂr&;sr aag}’i’ggécﬁnponent.
halr restoring effect equal to or stronger than the
case where 5-amnolevulinic acids are used al one. 17
CLAIMS . 1. A hair restorer which_ contains one or npre.
3. cohPolRibEsOsiTacsRdIng e flagn 4 At Ro WBGISY the dfongemgowad isiage or more
salt or a derivative of them and an iron conpound, as
compaunids veleatehfiomehtrsus diratfhicorhsnidium eigtate; on avemngam gittage, iron acetate,
claim1 further conprising urea as an active
iron oR&18BORAEOLSs sucdinatthRom sddiumh 88Eda¢ cidaep fediong py@phdsphate Lferric
or 2, wherein the iron conpound isS one or nore

yrop ?H&E‘ NeSn SR oR Uekr AMILR TARHS, 1ErbUsIGoonhteOfoS KSHikHD
ate i ron ammr”um(ﬂtrate I ron acetate I ron

dlethy?e teirl%%mhegeg{aagetﬂgte SHSHC axﬁr%BI%H Jthﬂyl%R&th%%é %%gag% értog’sodium

errous pyrop
jron, iron . dextran, iron Ia%tate ferrous .
ethylem:(g%rang{eéraac[elte‘:é?T 1§)61(ﬁnaﬁ,?mum ethylenediaminépentaacetate, iron
di et hyl enetri am nepent aacetate, iron anmpni um

trlethYd?r@fqﬁr;aﬁr@ﬁ@t PR P Shitasbeymetiy elhiapitcs geif ypmonium
et hyl enedi am netetraacetate, iron amoni um
dicarbexymeétbplgtitamataepent aacet ate, iron
triethylenetetraam ne, iron sodi um
di car boxynet hyl gl ut amat e, and anmoni um

4. The hair restorer according to claim 3, wherein the iron compound is iron sodium

diethylenetriaminepentaacetate or iron ammonium diethylenetriaminepentaacetate.

5. A method for restoring hair wherein a hair restorer which contains one or more
compounds selected from S-aminolevulinic acid or its salt or a derivative of them, and an iron

compound, as active components is transdermally administered to a head.

6. The method for restoring hair according to claim 5, wherein the hair restorer further

containing urea as an active component is transdermally administered to the head.
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dicarboxynethylglufanate. 4. The hair restorer
according to claim-3, wherein the iron conpound i's
iron sodium diethyl enetriam nepentaacetate or iron

7. ami‘Ré‘hl‘é 'fS‘HE%oﬁHE mﬁﬂr%@o‘?&ﬂ ﬁ@lﬁ‘&?& %[8 where V\ﬁ dﬂﬁto?%re

fOf res erern a“halr restorer

t ai,ns nor CO. ds selected from
compa ﬁ?ﬂﬁ%@ﬂpm#eog%&aa%r i fiiggfe, fop apepivg itgye, iron acetate,
them and an iron co ound as active conponents is
iron oxglaigs FEOHRSYCFINteITAN SoBNBFUEENC pdAtE, fsroutREropReRbate; ferric
for restoring hair according to claim5, wherein the
pyrophasiphate getneer ieon, finontdertran, dmnﬂaitatd:,rfgrrws@umaaniran sodiem
conmponent is transdermally adm nistered to the head.

dlethyle%e&lam-m@)eﬂ'@t%@&ie i8dn A@bAiuh@ethichetdiamMepemgadette lin¥odium
or 6, wherein one or nore conpounds selected from

ethyleB§J1519H1%te?ﬂa5£e@§t§'1rd [ S A bR finerch A AREDRbH ™
e, iron et at e I'ron ‘oxal ate, Terrous
|nat i ron od| ucci Clt ate, ferrous
ity e o S R S BB GGt R FRBRT | on
dextran, iron |actate, ferrous gluconate, iron sodi um
dicarbgx ey iehsemptanate é&éﬁSéh%g%f@np?Wn anmoni um
di et hyl enetri am nepent aacetate, iron sodi um
et hyl enedi am net etraacetate, iron amoni um
et hyl enedi am nepent aacetate, iron
8. trThé Mt eRekataceadinggo clair!?, $fekelinthe iron compound is iron sodium
di car boxynet hyl gl ut amat e, and anmoni um
dlethy@éngﬁfammfagé’étﬁk Wi RORLAmMOAlEn UREH 18R rldMnédeRacetate.
compound . The hair restorer according to claim?7,
wherein the |ron compound is iron sodium
di et hyl enetri am nepentaacetate or iron anmoni um
di et hyl enetri am nepent aacetate. 19
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