EXTERNAL PREPARATION FOR SKIN TECHNICAL FIELD [0001] The
present invention relates to an external preparation for skin which is
excellent in skin-beautifying effects such as prevention/amelioration of
skin roughness, drg xKiERMNXKIPRESARNDI N Hescks ki skin, and
improvement of turnover of corneum, and an external preparation for skin
which is excellent in an ameliDEtiny EffeCtFaRISBIN diseases such as
atopic dermatitis, more particularly, to an external preparation for skin
[0001vherEie prasoinaleddlinie Atidssaodaoxt@nacpropautionafer yBovitich is excellent in
combination. BACKGROUND ART [0002] Conventionally, external
skin-bpsiepéyatioaffdors skichhayvprbeani develepetitiomich focusad:oespreireniian wrinkles,
and amelioration of skin roughness. Examples of such external
saggingrepddidns fakiskimdichpdey skinexfeinad wiepttatirnsfemdmeketatiag preparation
skin roughness which contains alum, calcium salt and magnesium salt
for skiseehddpaneseilaidiapanaRaiana i kéhiconMNdiz(DdeRB4362), asnatpit dermatitis,
agent for preventing/ameliorating skin roughness which consists of
more Plaarhigninyelanasgiamns, plepabeivrofiil slarginirecailfrhasiel @nsaliceicids and an iron
N-a-benzoyl-L-arginine ethyl ester (see Japanese Laid-open Patent
compdypdliaticndNo.cafdin2B8dn56). [0003] In addition, it has been known that
5-aminolevulinic acids are used as herbicides (for example, see
Japanese Laid-open Patent BAQIKaiDUNWDOBRAB1322), plant growth
regulators (for example, see Japanese Laid-open Patent Application No.
[0002D7-5848vnexterig| preparbiicaridohe ok (fkinckampiecsele ddppete sehich focused
Laid-open Patent Application No. 11-116446), etc. [0004] However, an
on preaxteioslanke pardtation siiskiar imaitingshedixainpsidrotvihich extetampbeparations for
aminolevulinic acids and the effects of 5-aminolevulinic acids on skin
skin inoliglensks) eiteridveretratiean kmoanel [0C0H) Bitembibogssenbith contains alum,
Japanese Laid-open Patent Application No. 2004-284962 Patent
calciubcalimedn2igiepane seli @it dgemdatbaid AgelicBiiont Mepp2i000e284658)04-284962),

and an agent for preventing/ameliorating skin roughness which consists of N-o-benzoyl-L-
arginine, N-a-benzoyl-L-arginine ethyl ester or salt of N-a-benzoyl-L-arginine ethyl ester (see
Japanese Laid-open Patent Application No. 2000-281556).

[0003] In addition, it has been known that 5-aminolevulinic acids are used as herbicides (for
example, see Japanese Laid-open Patent Application No. 08-081322), plant growth regulators
(for example, see Japanese Laid-open Patent Application No. 07-53487), external preparations
for head (for example, see Japanese Laid-open Patent Application No. 11-116446), etc.

[0004] However, an external preparation for skin for making beautiful skin which contains 5-
aminolevulinic acids and the effects of 5-aminolevulinic acids on skin roughness, etc., have not
been known.

[0005]

Patent Document 1: Japanese Laid-open Patent Application No. 2004-284962

Patent Document 2: Japanese Laid-open Patent Application No. 2000-281556
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1 Patent Document 3: Japanese Laid-open Patent Application No.
08-081322 Patent Document 4: Japanese Laid-open Patent Application
No. 07-53487 Patent Document 5: Japanese Laid-open Patent

PatentApgligatemNRipiiedd 6446060 ChG UBH iCHt ool MY BBIIBON An
Object to be Attained by the Invention [0006] Though it has been known
PatenttDRicragninbI@pdirice acitis apen echas hsibicicle sl lemts prewth
regulators, external preparations for head, etc., an external preparation for
PatentSRistidicmaking heaelifaldskpenviPicih cappiiosidraNdn olevubnie acids and
the effects of 5-aminolevulinic acids on skin roughness, etc., have not
been known. The objEtS OTIOS PRESEH TEMNOVBN TAONovide an external
preparation for skin which contains 5-aminolevulinic acids as active
An OljesnpobeAtsaand havinglexeafiemt skin-beautifying effects such as
prevention/amelioration of skin roughness, dry skin, wrinkles, sagging
[0006nd flRéckebfiskis, Beh iknproramest ahthohoxendd codeawensddaarmerbicides, plant
ameliorating effect on skin diseases such as atopic dermatitis. Means for
growti\ttagnilagptbe Qhyecil [POHa) ionyefiiohally, knowarexiatnadppeparaiions filar skin for
head (hair restorers) containing 5- aminolevulinic acids as active
makingdrapaifahtkicawhahbe usad Stablynbesailisecaicide dalahéngfaeasdisaminolevulinic
they cause damages to hair when they are not used in accordance with
acids thestire etigghotsiheir.dbaagaanbeankiristiatibhe regatting ithgpabiemsnvention is to
such as split ends and a decrease in the number of hairs, and in addition,
providigghinshkialtding airtiperpoint dduskiis arhabscluianequirameotevihiripresent as active
inventor has already found that these problems can be avoided by using
compdicatyinndealinig acicsd]emdsikon wantpgyundsfifeas minihatoprd0@@8jnTaeelioration of
present inventor has conducted a keen study and found out that a mixture
skin rof@mamijnbievkiinieaoidssanagigorg codh plevkdsthdve,; skindbpautdyiag of turnover of
effects such as prevention/amelioration of skin roughness, dry skin,
cornewaniridé snsagefingang éeksoofskkindiacmeimpebwsreptaoddumaotisr of
corneum; and an ameliorating effect on skin diseases such as atopic

Means for Attaining the Object

[0007] 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 administration, resulting in problems such as split ends and a decrease in the
number of hairs, and in addition, light shielding at the point of use is an absolute requirement.
The present inventor has already found that these problems can be avoided by using 5-
aminolevulinic acids and iron compounds in combination.

[0008] The present inventor has conducted a keen study and found out that a mixture of 5-
aminolevulinic acids and iron compounds have: skin-beautifying effects such as
prevention/amelioration of skin roughness, dry skin, wrinkles, sagging and flecks of skin, and

improvement of turnover of corneum; and an ameliorating effect on skin diseases such as atopic
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2 dermatitis. The present invention has been thus completed. [0009] In
other words, the present invention relates to: (1) an external preparation
for skin which contains one or more compounds selected from the group
dermaGi@Rsiste gt enamiratelinib@sidhitscoalipncda derivative of them; and
an iron compound; as active components; (2) the external preparation for
[0009Fkin acedidingdalflHunentienednaboven Whicks fruithe) eardainsalrgecpsaion for skin
active component; and (3) the external preparation for skin according to
which(3)104i(R) snentianed ehnpeundostiattiefiton tRMPELNCossHtia®bMBEinolevulinic
compounds selected from the group consisting of ferrous citrate, iron
acid, godulmaairatdeiioniasoTomiet ) aiichte iton acaipd@nttpasoxaiate céenpoments; (2) the
succinate, iron and sodium succinate citrate, ferrous pyrophosphate, ferric
externpypoghespoated: beimacadadinpon (exdiantdiondl idaiate wWhithdsrglaconstans urea as an
iron sodium diethylenetriaminepentaacetate, iron ammonium
activediethiyé@retriand i@ pentaacetaie pirausoidivfoe thyte nediating etetlgacetajementioned
iron ammonium ethylenediaminepentaacetate, iron triethylenetetraamine,
abovejrehcsomithe ichaarhappnethylgloiamaie; endpmnndosilénted from the group consisting
dicarboxymethylglutamate. [0010] The present invention also relates to:
of feri@ysacprewee ntvedadiehocitiing, drog dernskitiunoughnessonhicttaontainilate, ferrous
or more compounds selected from the group consisting of 5-
succinatajnoledanihio dicia, te sakitaniatdeferativepgtehbosphad, fartiompyrophosphate, heme
compound; as active components; and (5) the preventive/ameliorating
iron, idougdfortiskinirondhetess &acoudipyptor(te, mentkonidchakidthy Wwingreimmiepentaacetate,
or more compounds selected from the group consisting of ferrous citrate,
iron amonosahurdi cibtrdtectirimmanepraractaitrateynresdacetatey icoedinalatéstraacetate, iron
ferrous succinate, iron and sodium succinate citrate, ferrous
ammopyrophosphdtecderncnpyropiosphate, heme iromstiplendextranjieon iron  sodium
lactate, ferrous gluconate, iron sodium diethylenetriaminepentaacetate,
dicarbsgpmathpigluitamatice tmd enetrimminepentaacetatby ighutsoakicim
ethylenediaminetetraacetate, iron ammonium
[0010kthyl€hedieasine pevipiaoetate irdattsethrylgneteprasenines/ morlsodiung drug for skin
dicarboxymethylglutamate, and ammonium dicarboxymethylglutamate,
roughagss usbttlasamtdron openmpound: compounds selected from the group consisting of 5-

aminolevulinic acid, its salt and a derivative of them; and an iron compound; as active
components; and (5) the preventive/ameliorating drug for skin roughness according to (4)
mentioned above, wherein one or more compounds selected from the group consisting of ferrous
citrate, iron sodium citrate, iron ammonium citrate, iron acetate, iron oxalate, ferrous succinate,
iron and sodium succinate citrate, ferrous pyrophosphate, ferric pyrophosphate, heme iron, iron
dextran, iron lactate, ferrous gluconate, iron sodium diethylenetriaminepentaacetate, iron
ammonium diethylenetriaminepentaacetate, iron sodium ethylenediaminetetraacetate, iron
ammonium  ethylenediaminepentaacetate, iron triethylenetetraamine, iron  sodium
dicarboxymethylglutamate, and ammonium dicarboxymethylglutamate, are used as an iron
compound.

[0011] The present invention further relates to: (6) a preventive/ameliorating drug for dry
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[0011] The present invention further relates to: (6) a
preventive/ameliorating drug for dry 3 skin which contains one or more
compounds selected from the group consisting of 5- aminolevulinic acid,

skin Whisalt @idashclesivative afdikerurapsuadsiresl &aedpoisid; te agtdi® consisting of 5-
components; and (7) the preventive/ameliorating drug for dry skin

amino&8aMilin 0atad(6)tneationetl saldeveatte elinieng; osmdosa desaposin@sund; as active
selected from the group consisting of ferrous citrate, iron sodium citrate,

comp k@A HIMO Y reheipadecritbr/acriabdeatitgn dinal doe deruhis staaidiaie (dre6) mentioned
and sodium succinate citrate, ferrous pyrophosphate, ferric

abovepyhgbosphate; htsiedoapitaddextiand fiomlaletéageodproousigivgos@iesrous citrate,
iron sodium diethylenetriaminepentaacetate, iron ammonium

iron seliaihylgneltidroinepanianceiatestyonososicine inytenediaciiaiaisaaceaies, iron and
iron ammonium ethylenediaminepentaacetate, iron triethylenetetraamine,

sodiurifonEotitntidiea;bxonethyigittapiate, faritgmrapindgphate, heme iron, iron dextran,
dicarboxymethylglutamate, are used as an iron compound. [0012] The

iron lpresentéinvestighalsa¢elates sod{i@dhadiceneaibtelanietipratingediieg fon ammonium
wrinkles/flecks which contains one or more compounds selected from the

diethytpoetp aoitsistingaot ategmirwale woliienacith yitseeihatidege tesadiee dfdéhermammonium
and an iron compound; as active components; and (9) the

ethylepeduenineptanaatietatingodrtrip foy lantnddesaifieek sSraacorting dicéBdoxymethylglutamate,
mentioned above, wherein one or more compounds selected from the

and arghoarpuorisiativexgffetirplgdutaiirate aronssddivan ditrateni@ruadnmonium
citrate, iron acetate, iron oxalate, ferrous succinate, iron and sodium

[0012Fuccifate mitkate, faraupyrdphasbitate tderiig)pyrophospiatenindivaingn, drug for
iron dextran, iron lactate, ferrous gluconate, iron sodium

wrink di€¢flodienetiamooepentascatatepirocoapumalsiypiected from the group consisting of 5-
diethylenetriaminepentaacetate, iron sodium ethylenediaminetetraacetate,

aminolomulamnoniuntse ttatenstliamine pantaactttdtemiromdriethyilene temganmine, as active
iron sodium dicarboxymethylglutamate, and ammonium

compaticaih oxydn €M yibutarmatet areuskoraisngndrog  tompoukids[08K3] ddwerding to (8)
present invention further relates to: (10) a method for

menti@redehting/ameakoratieg rskiorecugimiessic ortgstisirgoad thingsteningpnsisting of ferrous
transdermally an external preparation for skin which

citrate, iron sodium citrate, iron ammonium citrate, iron acetate, iron oxalate, ferrous succinate,

iron and sodium succinate citrate, ferrous pyrophosphate, ferric pyrophosphate, heme iron, iron
dextran, iron lactate, ferrous gluconate, iron sodium diethylenetriaminepentaacetate, iron
ammonium diethylenetriaminepentaacetate, iron sodium ethylenediaminetetraacetate, iron
ammonium  ethylenediaminepentaacetate, iron triethylenetetraamine, iron  sodium
dicarboxymethylglutamate, and ammonium dicarboxymethylglutamate, are used as an iron
compound.

[0013] The present invention further relates to: (10) a method for preventing/ameliorating
skin roughness comprising administering transdermally an external preparation for skin which
contains one or more compounds selected from the group consisting of 5-aminolevulinic acid, its

salt and a derivative of them; and an iron compound; as active components.

4



contains one or more compounds selected from the group consisting of
5-aminolevulinic acid, its salt and a derivative of them; and an iron
compound; as active components. 4 [0014] The present invention also
[0014Telatahéopreknrinethion faspiewreating/amphofiadingddfyr pkéRammM@EsiBdorating dry
administering transdermally an external preparation for skin which
skin copipiaéngCignialsmeang campetndsysatestesdibpidhe gion foearBisting0tontains one
5-aminolevulinic acid, its salt and a derivative of them; and an iron
or moE®BPARLidRaletiuel dosnpaie ptsuf0odE]sting presantiivlentiomn duithgrits salt and a
relates to: (12) a method for preventing/ameliorating wrinkles/flecks
derivaciompfigiag;aaic wisterrgtipnactraalyancexiponghpreparation for skin
which contains one or more compounds selected from the group
[0015FonsiHin@retaraiminalesulfiichacies i ssali (I a derthad\Vieopibemtiag@dmeliorating
an iron compound; as active components. [0016] The present invention
wrinkeisflgetatesnipricldy adraimetwiagingokdgioligtapiedernadtispaviticn for skin which
contains one or more compounds selected from the group consisting of
contaibsaménalevorléniongeidnds sshdt addiadehvativepafdhdminard Samiatvlevulinic acid, its
compound; as active components; and (14) the ameliorating drug for
salt andtapiertarmattisheecarling ool 3) myeniidn e @hoveompereitsone or more
compounds selected from the group consisting of ferrous citrate, iron
[0016FodiurheciiradentiiancainmenRiunelgitrate; (1) acetatd;dramngxdiagefoiesatopis dermatitis
succinate, iron and sodium succinate citrate, ferrous pyrophosphate,
whichfeontapyopbesphate chepeuiids séloctete fitoan tirogrtaptatesistitgyst S-aminolevulinic
gluconate, iron sodium diethylenetriaminepentaacetate, iron ammonium
acid, idiatitytedetrienivagpe otahestatedinnnsadiompetindeaeaianvinetetrasoetaterd (14) the
iron ammonium ethylenediaminepentaacetate, iron triethylenetetraamine,
amelidreningpdiiugnfalicashaxyenathitiglutamaieg and Znmmotidued above, wherein one or more
dicarboxymethylglutamate, are used as an iron compound. [0017] The
compq@redentievedtitnrfurtie rerelgiesoiosifiby afnétirodsfan tarte lioratingdabopicitrate, iron
dermatitis comprising administering transdermally an external preparation
ammofonskmttrichocentéitts woe ovattrdaompoeucdsase|eciednfiaodths gnoomate citrate,
consisting of 5-aminolevulinic acid, its salt and a derivative of them; and
ferrousrpiyorpbosphatandeas agyinapleosplpelitgne iron, iron dextran, iron lactate, ferrous

gluconate, iron sodium diethylenetriaminepentaacetate, iron ammonium
diethylenetriaminepentaacetate, iron sodium ethylenediaminetetraacetate, iron ammonium
ethylenediaminepentaacetate, iron triethylenetetraamine, iron sodium dicarboxymethylglutamate,
and ammonium dicarboxymethylglutamate, are used as an iron compound.

[0017] The present invention further relates to: (15) a method for ameliorating atopic
dermatitis comprising administering transdermally an external preparation for skin which
contains one or more compounds selected from the group consisting of 5-aminolevulinic acid, its
salt and a derivative of them; and an iron compound; as active components.

[0018] The present invention also relates to: (16) a set of external preparations for skin
consisting of a first agent which contains one or more compounds selected from the group

consisting of 5-aminolevulinic acid, its salt and a derivative of them, and a second agent which
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[0018] The present invention also relates to: (16) a set of external
preparations for skin consisting of a first agent which contains one or
more compounds selected from the group consisting of 5-aminolevulinic

contaia€idn itsgak@anpoarde rjyvat v ofstiam, cxngra s pegnaatigantfohilin laccording to (16)
contains an iron compound; (17) the set of external preparations for skin

menti@eaDBING favikeyimBatinnessabomeal/ vingecisdhaifirst @onthandiarditeurea; and (18)
second agent further contain urea; and (18) the set of external

the sepogpatatipnpiefskinactordiig sodddim (@ 7)onentivNecabiovedvwbevejiwherein the
the iron compound is one or more compounds selected from the group

iron commeisiidhds affe ounaittaiapdiadsadidsndii@ie theograuproomiistngisat®rrous citrate,
iron acetate, iron oxalate, ferrous succinate, iron and sodium succinate

iron scdiiateciiestolisopyiophasphatériesricopyioghes ploatexhlareeféiooysrarcinate, iron and
dextran, iron lactate, ferrous gluconate, iron sodium

sodiurdietioylenetdamiacfeertaapetapholpin&mfaeitiyyrophosphate, heme iron, iron dextran,
diethylenetriaminepentaacetate, iron sodium ethylenediaminetetraacetate,

iron l@atantoronisnghetbrydenedmmioépentdadeibisstiiaminigitylenetetcadaroingmmonium
iron sodium dicarboxymethylglutamate, and ammonium

diethytbaanbhaxymapthydgletamataof00d@]itine ptiegentdinmantioefuatbaraelates tammonium
(19) a method for preventing/ameliorating skin roughness comprising

ethylcaeckhtinigiepingatieststie imaltyi aliykinagenbwihichicontaitisoécarbmgr@ethylglutamate,
compounds selected from the group consisting of 5-aminolevulinic acid, its

and arsalbaichal derhvativectbithknanane a second agent which contains an iron
compound; (20) a method for preventing/ameliorating dry skin comprising

[0019hdmikistgring ttaimsdetivaliy@hfirstehgentovhith) eantains doe premeatemg/ameliorating
compounds selected from the group consisting of 5-aminolevulinic acid, its

skin reathaed achepivatigediiheneriagdransdeond lggefitsivhgeintcohteinsatainene or more
compound; (21) a method for preventing/ameliorating wrinkles/flecks

compaoripsidicgeddinoimi shergrguparstertingllyf 2 - inshatpeotivniaishi ¢omdairls onka derivative
or more compounds selected from the group consisting of 5-

of theminoldvuliniccaoit], itgesaltvalndla denaativeaof them cangpavsdco@) agentethod  for
which contains an iron compound; and (22) a method for ameliorating

prevergiopiandgronatiitis doyn grisingagdnimgtedngnivensge frasdbicenfaléy agémst agent which
which contains one or more compounds selected from the group

contains one or more compounds selected from the group consisting of 5-aminolevulinic acid, its

salt and a derivative of them, and a second agent which contains an iron compound; (21) a
method for preventing/ameliorating wrinkles/flecks comprising administering transdermally a
first agent which contains one or more compounds selected from the group consisting of 5-
aminolevulinic acid, its salt and a derivative of them, and a second agent which contains an iron
compound; and (22) a method for ameliorating atopic dermatitis comprising administering
transdermally a first agent which contains one or more compounds selected from the group
consisting of 5-aminolevulinic acid, its salt and a derivative of them, and a second agent which

contains an iron compound.



consisting of 5-aminolevulinic acid, its salt and a derivative of them, and a
second agent which contains an iron compound. 6 BRIEF DESCRIPTION
OF THE DRAWINGS [0020] [Fig. 1] Fig. 1 is a photograph showing an

example of clinicas RasinD oS @R IPIEINAOIT EpEEabiRA aNgk$ of the
present invention. The photograph was taken 5 days after the start of the
[0020]reatment with the formulation example 1. As to the treated cheek (the
cheek on the left side of Fig. 1), the skin became resilient and dry skin
[Fig. Was@mediarphetbirgoimpanson 40 themsplealt sitheiltéeagneainibecthsigkeparation
on the right side of Fig. 1). In addition, the treated cheek (the cheek on
for skinedefilgidaakbhigini:nve liftdtie phiotograparisan takthe Thiagk withotlie start of the
treatment (the cheek on the right side of Fig. 1). [Fig. 2] Fig. 2 is a set of
treatmphotoghapbsehaldtigrexexpisple ofsainibaltiestdgafekn(éxteneak on the left side of
preparation for skin of the present invention. The left photograph is a
Fig. Iphdiegiaphbetihe faslihefane they stkit of dheatneHtmesd \ivitkkdhgarison to the cheek
formulation example 1, and the right photograph is a photograph of the
withotliacealdhelayshafthethe stk afhneiteafmrntl yith thklfoomulativeaexbehp® (the cheek
1. After the treatment, the redness and the pigmentation of the affected
on thealkdaside affdfiongtedsdnifeamiparisamimtivosetheiorehtiek tvedhivnentarignB]the cheek
Fig. 3 is a set of photographs showing an example of clinical testing of an
on theaxgarnade pidpardtion for skin of the present invention. The left photograph
is a photograph of the inside of the elbow before the start of the treatment
[Fig. ithighe formuiation ehaoppipis, sincving rightx pinptegrphinsal pexatographn external
of the inside of the elbow 7 days after the start of the treatment with the
prepartgionutatickiexshtiptepiesaftemtrea tireatidat | dfieptedogaplandppgegtapibrof the face
of the affected area are ameliorated in comparison to those before the
beforetnbatstantottid theatppearathcthoffthmskitionseweanyenbraval.tfieigigh} ightdgraph is a
is a set of photographs showing an example of clinical testing of an
photoggigrndl the face 14 days after the start of the treatment with the formulation example 1.

After the treatment, the redness and the pigmentation of the affected area are ameliorated in
comparison to those before the treatment.

[Fig. 3] Fig. 3 is a set of photographs showing an example of clinical testing of an external
preparation for skin of the present invention. The left photograph is a photograph of the inside of
the elbow before the start of the treatment with the formulation example 1, and the right
photograph is a photograph of the inside of the elbow 7 days after the start of the treatment with
the formulation example 1. After the treatment, the redness and pigmentation of the affected
area are ameliorated in comparison to those before the treatment, and the appearance of the skin
is nearly normal.

[Fig. 4] Fig. 4 is a set of photographs showing an example of clinical testing of an external
preparation for skin of the present invention. The left photograph is a photograph of the
underarm before the start of the treatment with the formulation example 1, and the right

photograph is a photograph of the underarm 7 days after the start of the treatment with the
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preparation for skin of the present invention. The left photograph is a
photograph of the underarm before the start of the treatment with the
formulation example 1, and the right photograph is a photograph of the

formulindarakampdays afesrtie sirtobihetieatment with the plgiasmatasions the affected
example 1. After the treatment, the redness and the pigmentation of the

area afff@etdtbraiaehiAle apaiaated iosedrore she tledinase, beldmehppearance of the skin
treatment, and the appearance of the skin is nearly normal. In addition,

is neafl9 soraiehesmsndditiserwrdsirdhvbghatogaphadter the prattpenh heeause treatment
the itching subsided. BEST MODE OF CARRYING OUT THE INVENTION

becau§0@Rd tdkiagesdbsivRldpreparation for skin of the present invention is not
particularly limited as long as it contains one or more compounds
selected fronBHETYMOD EWDBISHRIRY IN @O0 @VLHm\GENITI8M¢alt and a
derivative of them, and an iron compound, as active components. The

[0021 pbovElmexiiams ¢hizraiminalefoulikia acithépadsentéferetdbiviasot particularly limited as
6-aminolevulinic acid, and is one of the amino acids shown by the formula

long HODGEiHAY2 O pCHidi Hdnfpetaihaftetcatsb fedarrebetogasup-AloAdisting of 5-
This 5-aminolevulinic acid is widely distributed in various organisms, and

aminoisgeimecallyibjoynshisizell bydoranmivelerulinieraciadymthatasedapound, as active
succinyl CoA and glycine. This 5-aminolevulinic acid is also known as an

compoéntartm etiirtebol porgitysired Haymidsis hxancplas dbsaltfentd to as 5-aminolevulinic
5-aminolevulinic acid of the present invention include acid addition salts

acid, su¢hissohydsddhloridenphasdbatkowitrate, thalfédenaketd@Oprepidnate;0)-CH,-NH,
butylate, valerate, citrate, fumarate, maleate, and malate; and metal salts

(hereisaftér,asl Ko difiensdltp potasgilim)salihénd-aalanlovedicl tis prieferiddythdttributed in
these salts are used as aqueous solutions, suspensions, or powders at

variouthengemsof,use] angdevelly daosgrelitectals bhaf-ahbrataindieiulinid agidhetase from
[0022] As a representative embodiment of 5-aminolevulinic acid

succingérivetivasiugbdias. acfive Tampaientsof thedxteatral preparatioarfonskinediate of
and the set of external preparations for skin of the present invention,

porphB=arhinsyathdimsc acid ester and N-acyl-5-aminolevulinic acid are

Examples of salts of 5-aminolevulinic acid of the present invention include acid addition
salts such as hydrochloride, phosphate, nitrate, sulfate, acetate, propionate, butylate, valerate,
citrate, fumarate, maleate, and malate; and metal salts such as sodium salt, potassium salt, and
calcium salt. It is preferred that these salts are used as aqueous solutions, suspensions, or
powders at the point of use, and have a same effect as that of 5-aminolevulinic acid.

[0022] As a representative embodiment of 5-aminolevulinic acid derivatives used as active
components of the external preparation for skin and the set of external preparations for skin of
the present invention, 5-aminolevulinic acid ester and N-acyl-5-aminolevulinic acid are
exemplified. As an embodiment of 5-aminolevulinic acid ester, the followings are exemplified:
optionally substituted linear, branched or cyclic alkyl ester having 1 to 24 carbon atoms,
preferably, for example, an 5-aminolevulinic acid ester whose ester residue is a methyl group, an

ethyl group, an isopropyl group, an n-hexyl group, a cyclohexyl group, an n-heptyl group, an n-
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exemplified. As an embodiment of 5-aminolevulinic acid ester, the
followings are exemplified: optionally substituted linear, branched or
cyclic alkyl ester having 1 to 24 carbon atoms, preferably, for example, an
octyl prampinglenulisiiglagichgster whidsesterdgsiduenhaxaRiWl e, Abenzyl group, a
ethyl group, an isopropyl group, an n-hexyl group, a cyclohexyl group, an

phenethilegiybgraup-phsnyiEgsty kesoppa ay dragryh gretpumRondoegexetypgroup. In

an n-hexadecyl group, a benzyl group, a phenethyl group, a

additiGrptherplipsopit g e px enipliiod ye thyligsatienob Ath&dhakyathsdgrouphydroxyl group,
addition, the followings are exemplified as a substituent of these alkyl

an alkgkgupsup, Ryshexyll gaim a Benaliaiyrooa Ayehenythgtioyipgradpen2ytther, as N-acyl-
group, or a hydroxymethyl group. Further, as N-acyl- 5-aminolevulinic

5-amiaciel dismpidyadovierena ahariimnengiotifoai otpnoindlevitislievatitidicid is acylated
acylated with, for example, an alkanoyl group, an aromatic acyl group, a

with, foerzyiapysarhaidngidupaipthe dikenaachchhyiogpl idb2dzeirbprndienbdsoup or the
exemplified. Still further, as a preferred embodiment of an N-acyl group,

like, etivd follanwinpsoald spéoifi cadinexeaxplitidifian Sdtyfgtitpaan prpfentahoyibodiment
group, an n-hexanoyl group, an n-nonanoyl group, a benzoyl group, and a

of an Nemzjllgxygarbenidligraups [RO28¢cifieatistex @hpldivinatewcdiyiceacigh aatn-pentanoyl
N-acyl-5-aminolevulinic acid can be produced by publicly known chemical

groupsynthdsisamsth@esipuah asnmeihndsedageribédnmdapangseahdid-tepenloxycarbonyl
Patent Application No. 4-9360, for example. In addition to chemical

groupsynthesis, they can be produced by production methods either by
microorganisms or by enzymes. Further, a roughly- purified product

[0023Fontdihings@n abjeahohtizmdchin dhel praclsscef-thempiradection cacidtsm be produced
used without separation and purification as long as the roughly-purified

by pupletiughdessdetoontaymthetoxinstiostaneeh Bachedi@ladisoidedlimic/apanese Laid-
acid, its salt, and their derivatives may be used alone, or by mixing two or

open Patre afpiilertidrhN dotap 3600 fint ofahplninoleddiimoe &eicheitsisdlsyothesis, they can be
derivative of them contained in the external preparation for skin of the

produgré donpioderttioniethedaiii@0bytondd wienpmafecalily Enkymd0 Wisher, a roughly-
based on the whole of the external preparation for skin.

purified product containing an object obtained in the process of the production can also be used

without separation and purification as long as the roughly-purified product does not contain a
toxic substance. Each of 5-aminolevulinic acid, its salt, and their derivatives may be used alone,
or by mixing two or more of them. The total amount of 5-aminolevulinic acid, its salt, or a
derivative of them contained in the external preparation for skin of the present invention is
usually 0.01 to 40 wt%, preferably 0.1 to 10 wt% based on the whole of the external preparation
for skin.

[0024] The iron compound in the present invention is not particularly limited as long as it is
a compound having iron in its molecule. Examples of the iron compound include ferrous citrate,
iron sodium citrate, iron ammonium citrate, iron acetate, iron oxalate, ferrous succinate, iron and
sodium succinate citrate, ferrous pyrophosphate, ferric pyrophosphate, heme iron, iron dextran,

iron lactate, ferrous gluconate, iron sodium diethylenetriaminepentaacetate, iron ammomium

9



[0024] The iron compound in the present invention is not particularly
limited as long as it is a compound having iron in its molecule. Examples
of the iron compound include ferrous citrate, iron sodium citrate, iron
diethydsnenonilpesdiiakaclne aceliatesdidmoxalhigefediomnstttinadetdonrand ammonium
sodium succinate citrate, ferrous pyrophosphate, ferric pyrophosphate,
ethylehedigrittdtetraat elawd) arvn iroahatiatestfesrains, giteeonatfinl Aicstdikpmethylglutamate,
diethylenetriaminepentaacetate, iron ammomium 9
ammodiathyleaesoaymirepestaaseiatdrirochstidiucitratbyfenedisonnetetfaatetattate, ferric
iron ammonium ethylenediaminetetraacetate, iron triethylenetetraamine,
ammoitiQirs @aiamidinaskakyen etiiytglitanifate, famimenidte, iron ammonium sulfate, ferric
dicarboxymethylglutamate, iron choline citrate, ferrous formate, ferric
carboriaren&apfarbl caiten Geitiec plotads) denr axplatphtapbats, silfaimdfestdde. Among them,
sulfate, iron ammonium sulfate, ferric carbonate, ferrous chloride, ferric
iron scfiloridieteytingyitopinepphate camddndnoxidmnionong ihethylérenraadipentaacetate
diethylenetriaminepentaacetate and iron ammomium
are prefietivderteiciantinkepeniaacaiaigoards prafetreds&belowd, thebe iroxing two or more of
compounds may be used alone, or by mixing two or more of them. The
them. tatat asedunhoedithefithn tompoupdcintaintechéd ihelextaroalapiepasaiiton for skin of
for skin of the present invention is usually 0.01 to 80 wt%, preferably 0.5
the préechOintehtidasedusmtheOntiote 80 wheoepteferabpréparativnvdyoskise QO whole of
The external preparation for skin of the present invention acts on
the exsehalgeepsratmndsdkiine skin, and promote the secretion of sebum.
Further, the external preparation for skin of the present invention acts on
[0025F piddhwaixtetis bmdoaneadpiessiand thetimateihasewds alitisoiceesideresl glands of
that, as a result of that, it exerts skin-beautifying effects such as
the skprewsdhootaoteetior atiortods kih sahughn éssiicry tdrexverni psssaggongfanskin of the
flecks of skin, and improvement of turnover of corneum. Therefore, the
presergxtevaatipne petsation dpidskimbfctls predemiripveyttionaah deiveedtbssa cells. It is
preventive/ameliorating drug for skin roughness, a
consideredentime/armeliaratmgptirugffortblay skin, exwdta pseuehtvelidynetioraffegss such as
drug for wrinkles/flecks. The term "preventive/ameliorating drug" in the
prevergrenv@nidle/mnediaraskig dougloesskidryosighnessikliere sagging and flecks of skin, and
preventive/ameliorating drug for dry skin, and the preventive/ameliorating
improdeugiopf turnover of corneum. Therefore, the external preparation for skin of the present

invention can be used as a preventive/ameliorating drug for skin roughness, a
preventive/ameliorating drug for dry skin, and a preventive/ameliorating drug for wrinkles/flecks.
The term “preventive/ameliorating drug” in the preventive/ameliorating drug for skin roughness,
the preventive/ameliorating drug for dry skin, and the preventive/ameliorating drug for
wrinkles/flecks of the present invention means “preventive and/or ameliorating drug”. In
addition, the term “wrinkles/flecks” of the present invention means “wrinkles and/or flecks”.

[0026] Further, the external preparation for skin of the present invention has an ameliorating
effect on skin diseases such as atopic dermatitis, eczema and dyskeratosis, as well. More
specifically, it has an ameliorating effect on dryness of the skin, pigmentation of the skin, itching

of the skin, etc., caused by skin diseases such as atopic dermatitis, eczema and dyskeratosis.
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wrinkles/flecks of the present invention means "preventive and/or
ameliorating drug". In addition, the term "wrinkles/flecks" of the present
invention means "wrinkles and/or flecks". [0026] Further, the external
Therefyiepatatiertenskipropdhgipie sentsicive ofiomdasasmmelieratngcaffast aRed as an
skin diseases such as atopic dermatitis, eczema and dyskeratosis, as
ameliovelin Mg Rpebifiddiichas ancamelivpingeitetivoddemessdodbieeratosis.
skin, pigmentation of the skin, itching of the skin, etc., caused by skin
[0027Hiseas@h sughrdsatbpiexternabtfisp aazemdcanditlyskehatsisentGnvention, it is not
Therefore, the external preparation for skin of the present invention can be
essentiigethasiaca anedioratied dregiforibeskin dissaskstheick@saabdpiCurea as an active
dermatitis, eczema and dyskeratosis. [0027] With regard to the external
comp@iepaiatiarftarakirUoéihe presantsnuentiin, dtystaiair espralialktpaivdeesgaisd is freely
contained therein, however, those further containing urea as an active
solubleampatenicielprefethedolUsed uateoforiass intwhite chiathl of dsysiallimens such as
powder, and is freely soluble in water, soluble in ethanol, and can be
lotionsaamidect¢atasmanyxkinds pfapasageiorinsagddaivas uletidns andgredfistyator the skin,
external preparations. In addition, urea has a high affinity for the skin, and
and thbefefereit ihhasassitiibleleppsppeytyaa s acoappasiend Okexteriapreparations for skin.
preparations for skin. Though it depends on the base material and other
Thougtonaradisonsdd awombonaiiandibibgpassipendotdblend inreanttiadtion, it is possible
external preparation for skin of the present invention at a ratio of 0.01 to
to bledDudy Mt&cheeigtrinedipogp prefenafolysRid td theYmcSamimencimityaauatablef 0.01 to 40
urea can be used directly in applications. [0028] The set of external
(W/Wptepaighonsif)r skifeabti @ prasédtinventiorcmibistsadihalfinsteaagnbe used directly
which contains one or more compounds selected from the group
in apptioasésting of 5- aminolevulinic acid, its salt and a derivative of them, and a
second agent which contains an iron compound. By separating the first
[0028hgernit tontaintnegxEiaialipodpucdimosatid, skta. pdrbktipecsegomaeaig@ntconsists of a first
containing an iron compound, the activity of 5-aminolevulinic acid, etc. will
agent |adtildngentaiitsowgh thie anmeubwmipbraxdttnsttaaiididracid thts saltupr eonsisting of 5-
derivative of them contained in the first agent is not particularly limited,
aminofkeuiotad acnduty 8l usud bydordh tio et 0Tl prederabtp @dlage itOvhich contains an iron

compound. By separating the first agent containing 5-aminolevulinic acid, etc., and the second
agent containing an iron compound, the activity of 5-aminolevulinic acid, etc. will last longer.
Though the amount of 5-aminolevulinic acid, its salt or a derivative of them contained in the first
agent is not particularly limited, the total amount is usually 0.01 to 40 wt%, preferably 0.1 to 10
wt% based on the whole of the first agent. Though the amount of the iron compound contained
in the second agent is not particularly limited, the total amount is usually 0.01 to 80 wt%,
preferably 0.5 to 50 wt% based on the whole of the second agent.

[0029] Further, when the first agent and the second agent of the set of external preparations
for skin of the present invention are used in combination, a same effect as in the external
preparation for skin of the present invention is obtained. Therefore, the set of external

preparations for skin of the present invention can be used as a set of preventive/ameliorating
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wt% based on the whole of the first agent. Though the amount of the iron
compound contained in the second agent is not particularly limited, the
total amount is usually 0.01 to 80 wt%, preferably 0.5 to 50 wt% based on

drugs thierwitele afuifitheacondsagestt. 1R0201ifukihelondie tieutisstfagedityaskin, a set of
the second agent of the set of external preparations for skin of the

prevefifesantdhvenhon agddod nradinatiy), mdameceflathariiviittng drugs for skin
external preparation for skin of the present invention is obtained.

diseasdhearefareatbigsetrafaxicroale prepal diiskhs farsgkin of the present
invention can be used as a set of preventive/ameliorating 11 drugs for

[0030Fkin Withliegss, o sied Hfpreyeantivd/ambiceating siregsofts shySlkiRtednaepreparations
of preventive/ameliorating drugs for wrinkles/flecks, and a set of

for skimno€ it pitagolrugsiaoskinisdise asestalahasatofiCuldin atitisieer ¢a@in, however,
and dyskeratosis. [0030] With regard to the first agent and/or the second

it is pagentofieasaiel axfertel prapairatibtieréor. skKihcoiihampresantinvertioreditin the first
is not essential that urea is further contained therein, however, itis

agent prdfereaddhat ageat is futhpartcaniainéchitereind Tthe posabl tof hledd urea at a ratio of
contained in the first agent and the second agent is not particularly

0.01 tdidkit€d]/ st ;itisiphissitite, tprbferat lyr@a at B0fatio of 0.01 to 40 (W/W%;
weight ratio), preferably 0.1 to 10%. [0031] In addition to 5-aminolevulinic

[0031Rcid,lits shAlitama e fvatiue fvillent, anidorntscemtpound dadwateéa of them, an iron
mentioned above, one or more of various components commonly used in

comp@immatauticalsmaithababweticna othevwarflsaaquecosmpomepsnantsnonly used in
oily components, powdery components, chemical agents such as surface

pharmactivecatyents coxnistirsz imgpage werdsj cligrens, ceoipraciss, fodlgranopsnpits, powdery
adjusters, antioxidants, antiseptics, or UV protectants, and anti-

companfias)ncatonycalyeptatsasube Mendédtintetive axtartsanprepaiatign dgeskinthickeners,
of the present invention, and the first agent and the second agent of the

coloragét, ofregtanned, ppépardisrssfonshixidhritse pnéseptidnyention tprtiiecetentand anti-
that they do not damage the effect of the present invention. [0032] As

inflamewptenusigartypomerits, Terekample, thaterttondr plephotiimefivanbkin of the present
ethanol, denatured ethanol, propanol, isopropyl alcohol), etc., are

inventgxgrapdifibel first agent and the second agent of the set of external preparations for skin of

the present invention, to the extent that they do not damage the effect of the present invention.
[0032] As aqueous components, for example, water, lower alcohol (methanol, ethanol,
denatured ethanol, propanol, isopropyl alcohol), etc., are exemplified.

As the oily components, for example, higher fatty acids (stearic acid, palmitic acid,
myristic acid, lauric acid and esters thereof, etc.), higher alcohols (cetanol, lanolin alcohol,
stearyl alcohol, cetostearyl alcohol, etc.) and waxes (hard paraffin, microcrystalline wax, ceresin
wax, polyethylene wax, beeswax, Japan wax, carnauba wax, candelilla wax, etc.), natural or
synthetic oily substances (squalane, liquid paraffin, lanolin or derivatives thereof, olive oil,
camellia oil, cottonseed oil, oleyl alcohol, castor oil, Vaseline, diethoxyethyl adipate ester, silicon
oil, fluorine oil, etc.) are exemplified.

[0033] As powdery components, for example, aluminum powders, titanium oxide powders,
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As the oily components, for example, higher fatty acids (stearic acid,
palmitic acid, myristic acid, lauric acid and esters thereof, etc.), higher
alcohols (cetanol, lanolin alcohol, stearyl alcohol, cetostearyl alcohol,

zinc oRlde poddeaxeisohasddeapakideR)ickaorsiingwaxlicerpsidsMmak, sericite, etc., are
polyethylene wax, beeswax, Japan wax, carnauba wax, candelilla wax,

exempifigd natural or synthetic oily substances (squalane, liquid paraffin,
lanolin or derivatives thereof, olive oil, camellia oil, cottonseed oil, oleyl
alsohotfnasiofi i ayass|ifte, digtipxyaitbitadipaiesesiastsiligbitedihe fatty acid ester,
fluorine oll, etc.) are exemplified. [0033] As powdery components, for

polyglexariieléamjunaidussgo widekd chitagivieol dikite aoivderts, poyaikgethgitigie sorbitan fatty
powders, iron oxide powders, acrylic powders, silica beads, talc, sericite,

acid egter, poty @xenhplfied sébdisUHagaddtivaageoligotgegxameplglyzerbitafatattycid ester,
acid ester, glycerine fatty acid ester, polyglycerine fatty acid ester,

polyethsdgydenglglytol fiatly astileststepolypokyeihyleyiensorhiliayl fatiheacichestexyethylene
polyoxyethylene sorbit fatty acid ester, polyoxyethylene glycerine fatty

polyoagicbopstenc plalyletthdenelglyoaiifaisnaaiidstenietjexyeihdenataliye hydrogenated
ether, polyoxyethylene polyoxypropylene alkyl ether, polyoxyethylene

castoradkly|plogrodyethele o kyoxye il grdybysedgaaat sk esagiordeitivatives, polyoxyethylene
polyoxyethylene castor oil, polyoxyethylene beeswax derivatives,

lanolipolgenyetivgle nepdbnalyrttglivativelkypohidxy e fufleng aligllamidelkylamine, lecithin
polyoxyethylene alkylamine, lecithin derivatives, polymeric emulsifiers,

derivag@itees,grel yxermpdifimdksi fROJ4Asaneaisturjdifigdagents, for example,
polyhydric alcohols such as glycerine, propylene glycol, 1,3-butylene

[0034plycohsdiprapylenmglyarinsihylenexgiygdt, 1pblytitydene gbyedwrlls such as glycerine,
diglycerine, triglycerine, sorbit or derivatives thereof, polyethylene glycol,

propylete:; éipcbyluchbety amitgbesoaiititalp gleoroghyclil ctbyésithrgiyobl e tydhbitotlene glycol,
sorbit, starch-degraded sugar, hyaluronic acid, chondroitin sulfate,

diglychyideolyzely aullag evorbiy droljzedaiastithaeofiopy metiybohitihycdsetn.; and glucose,
soda, muchin, glycosphingolipid, etc., are exemplified. [0035] As

maltogbickeltieo$, focrexanipligosarioxitolingrygoiyohesoiGR, jehyseddgoadedetipdr, hyaluronic
acid, :fcllr?({?osli;l sulfate, hydrolyzed collagen, hydrolyzed elastin, carboxymethyl chitin, casein
soda, muchin, glycosphingolipid, etc., are exemplified.
[0035] As thickeners, for example, carboxy vinyl polymer, CP jelly, carboxymethyl cellulose,
carageenan, sodium alginate, bentonite, veegum, synthetic hectorite, etc., are exemplified.
[0036] As antioxidants, for example, butylated hydroxytoluene (BHT), butylated
hydroxyanisole (BHA), sodium pyrosulfite, sodium bisulfate, tocopherol, sodium edetate,
ascorbic acid, isopropyl gallate, etc., are exemplified.
[0037] As pH adjusters, for example, citric acid, lactic acid, tartaric acid, phosphoric acid,
etc., are exemplified.

As antihistamines, for example, diphenhydramine hydrochloride, isothipendyl

hydrochloride, etc., are exemplified.

[0038] As antiseptics, for example, methyl, ethyl, propyl, and butyl esters of p-
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carageenan, sodium alginate, bentonite, veegum, synthetic hectorite, etc.,
are exemplified. [0036] As antioxidants, for example, butylated
hydroxytoluene (BHT), butylated hydroxyanisole (BHA), sodium
hydropypestiiiteasadpphenbisiiaiaotocopherahirodiumicadetaicctiaseaois aales thereof, p-
isopropyl gallate, etc., are exemplified. [0037] As pH adjusters, for
cresol exaongiel, eittigl @cid, oo Reid,, dasiempitidgdosphoric acid, etc., are
exemplified. As antihistamines, for example, diphenhydramine
[0039hydreghlonderdsattaenthr chyaisichintoidi eteidose dotevaplife thdR0B8krulic acid
antiseptics, for example, methyl, ethyl, propyl, and butyl esters of p- 13

or salfeytiepayhenzbdithacid, ahésrdvatsitatahcofp pemyipbencl dehydroadeticatives thereof,
acid or salts thereof, p- cresol, m-cresol, o-chlor-m-xylenol, etc., are
urocarg¥elujalitbe df0ad]eAshdre g okegiantd dfatibxaroplanaseaier akithetives thereof, p-
derivatives thereof, isoferulic acid or salts thereof, oxybenzone or
methodlgciviatives tvedaof dpramtinebenoud,aeidionkderitiathies theidofpautioghiniCzine oxide,
acid or derivatives thereof, kojic acid, dibenzoyl methane or derivatives
partictiheedednpxidetloaxysiaracnplagd.or derivatives thereof, particulate
titanium oxide, particulate zinc oxide, particulate iron oxide, etc., are

[0040xemplitied-i[0RdhA® 3nibiia nfon atanyElgeghgc fahexaimpled or derivatives thereof,
glycyrrhetinic acid or derivatives thereof, glycyrrhizinic acid or derivatives
glycyritherané, gudiazdéeivatored ehivatifesuthiereloh coisaleoicdtigesahdreof disgbolol, geraniin,
chestnut extracts, aloe extracts, etc., are exemplified. [0041] Each of the
horse chepponexts@nchibe chewticatagartsxaeptiinéd above can be used
alone, or by mixing two or more of them. [0042] With regard to the
[0041HosaBectoofitind eongpdeenal pré pa atiomical sigenof tienfivasénbdinventidr, used alone,
and of the first agent and the second agent of the set of external
or by miepear&tions fooskaf tlafrthe present invention, any form of powders,
liquids and ointments can be employed. Dosage forms such as lotions,

[0042Emul¥iahsregadms (hintioes {ogelsyfamd ackosalpogrbe@repargddn of the present

invention, and of the first agent and the second agent of the set of external preparations for skin
of the present invention, any form of powders, liquids and ointments can be employed. Dosage
forms such as lotions, emulsions, creams (ointments), gels, and aerosols can be prepared,
according to methods usually used (for example, methods prescribed in The Japanese
Pharmacopoeia 12" Edition). Further, the external preparation for skin of the present invention
may be liposomally encapsulated. Methods for liposomal encapsulation are not particularly
limited, and are described, for example, in Japanese Laid-open Patent Application No. 11-
199488, etc.

When prepared as aqueous solutions such as lotions, or creams (ointments), in order to
prevent degradation of 5-aminolevulinic acid or its salt or a derivative of them, it is preferred to
prepare the external preparation for skin while paying attention not to cause alkalinization. In
case of alkalinization, degradation can be prevented by removing oxygen. Paying attention to

this, 5-aminolevulinic acid or its salt or a derivative of them can be used in combination with
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according to methods usually used (for example, methods prescribed in
The Japanese Pharmacopoeia 12th Edition). Further, the external
preparation for skin of the present invention may be liposomally

comp@eapstlaieids Methadsfos linegbmetencapsulation are not particularly
limited, and are described, for example, in Japanese Laid-open Patent

[0043ApplithtioghNieiel -id 994 Sehreital AV Nenipiepares d& afieaaus selutiong an external
such as lotions, or creams (ointments), in order to prevent degradation of

preparatiiifieleiliofalacidaeitsisathaoa, delivattaetthamhi sriatdpeshi@ation for skin
prepare the external preparation for skin while paying attention not to

of thegausanalkalintzationirinsdaseatly; alkalinizetiah i« dgrakliation e@thbés such as spraying,
prevented by removing oxygen. Paying attention to this, 5-aminolevulinic

applicagighOoits palilticea deridaivenottihedeaanl bemigdstinioanbingtiohwgthelidry system
components of liquids or ointments usually used. [0043] Though there is

such a30i paipdidegslimitgitefeteethbeouatiron fopnsing dit exterhall drepaiatieption into skin
skin of the present invention, it is preferred that the external preparation

tissuefandkicredsivetipresembd fleptibrdsptiansadesrally administered to the skin
by methods such as spraying, application, or a poultice. In addition,

[0044transtiesraad adpaniztndtrdimisitignatoltig chetivet faysien asiclBscternal preparations
iontophoresis is preferred because it promotes the speed of drug

for skabsofptien pntecakinn tissites amnd itosefidéssting ratomhoiddregnabsoratiptedasa method
well. [0044] There is no particular limitation to the method for using a set

compridiexterinal gtiep iratiogentiondkie eddhelprasend geventiond applhes the mixture to the
following methods can be adapted: a method comprising mixing the first

skin; agetahdotihersecgngdgent fogétheagamdaapphdrgdhedmauréttithekin at the same
skin; a method comprising applying the first agent and the second agent

time; torttechekiircamtressemeptyne thnéthodgamfrisiagkpplyidgltte fipptyagerhe second
to the skin and then applying the second agent to the same part; and a

agent metlochicemprisimgl thersthoonchagentitg the sskimdngddhien dppbkimgartiehen applying
first agent to the same part. Further, though the method comprising

the firadagimisterithg taenfirseragéntthed theugbabadragent ©metigargiadiarhistering the first
limited, methods such as spraying, application, or a

agent and the second agent is not particularly limited, methods such as spraying, application, or a

poultice to the skin, or methods using a drug delivery system such as iontophoresis are preferred.
[0045] With regard to the dosage of the external preparation for skin of the present invention,
and the first agent and the second agent of the set of external preparations for skin of the present
invention, there is no particular limitation as long as it is a level exerting an effect on skin
roughness etc. However, in case of application to the skin, it is preferred to administer the
external preparation for skin such that 5-aminolevulinic acid or its salt and a derivative of them
is administered in an amount of 10 pg to 10 mg, desirably 100 pg to 5 mg, more desirably 1 mg
to 5 mg per 10 cm?® of skin, in 5-aminolevulinic acid hydrochloride equivalent. The dosage of
iron compounds to be combined with 5-aminolevulinic acid, etc., is 50 pg to 50 mg, desirably
500 pg to 25 mg, more desirably 5 mg to 25 mg, in iron equivalent under the same conditions.

As an administration form of the external preparation for skin of the present invention,
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poultice to the skin, or methods using a drug delivery system such as
iontophoresis are preferred. [0045] With regard to the dosage of the
external preparation for skin of the present invention, and the first agent

and ofufick thessagomdaademt ofcdin selgehexterinakpreparatans iaepkinohttor skin of the
present invention, there is no particular limitation as long as it is a level

preser@X@ftingian ehiedbhovekis reughhespeieribtyvexemnplitasdef applieatiod thereto: a
to the skin, it is preferred to administer the external preparation for skin

methoguaihtprtingandinieselinic aiddefiialBathanst @rdgrivaipseacibthem sisn of the present
administered in an amount of 10 g to 10 mg, desirably 100 g to 5 mg,

inventivaredarirfiy dbeng atel Shengepeitid Qgent2odfiskisstiofSeagtinal@vepiriaiagidfor skin of
hydrochloride equivalent. The dosage of iron compounds to be combined

the prigithtSraseiitiotehalinithacicl gl tisthbe g dht Y nmgitdeisikaloly ab@pditatdin, and rinsing
mg, more desirably 5 mg to 25 mg, in iron equivalent under the same

off in denditiensghts an administration form of the external preparation for skin
of the present invention, 15 and of the first agent and the second agent of

[00461he sehef exierttatipiepafattensfarskinpeéphatiorestont skirentioh theeset of external
following method is preferably exemplified but not limited thereto: a

prepanatgthotbeokiposithg pciyinisieréng draresdkinialiyctipeiexthandigeciparatioed for a strict
for skin of the present invention, or the first agent and the second agent

light diitidéisgt wéaxiennakprepaiationedargkinieh theapreséntuhrentioid frenmadministered
the twilight to the night by methods such as application, and rinsing off in

(applithesarae. higlohd 0046 (vOvee, dhasgatefiistid 0b theogktetingl pxppsedtionsfamg light, for
skin and the set of external preparations for skin of the present invention

examplesiblesgnthespaiciitiatiher®isinbaesdoibtha skiatndightephietdindor skin and the set
treatment, which is necessary when 5-aminolevulinic acid is administered

of extéapplpatiantiets fachm tfoheperdbisnyefeoreditmanpichbeingkaxpemeditmg effects
strong light, for example, being in a scorching sun. With the use of the

such &xtenedbpreparafickiforsighrensl ttey setinofveritddiasl prepamgtodstieckskivf skin, and
of the present invention, in many cases, skin-beautifying effects such as

improegenelivrefiomuoivskiof roargbwmes snd rynskimg lwriatkd e s fEag gimgkam diflecks edch as atopic
skin, and improvement of turnover of corneum, and an ameliorating effect

dermagihskin siisedsen slagh3aslatopic the effects reach a plateau, the effects can be expected

again by stopping the administration once and resuming the administration 3 months later,
though the external preparation for skin and the set of external preparations for skin of the
present invention can be used continuously.

[0047] The methods of the present invention are: a method for preventing/ameliorating skin
roughness comprising administering transdermally an external preparation for skin which
contains one or more compounds selected from the group consisting of 5-aminolevulinic acid, its
salt and a derivative of them; and an iron compound; as active components; a method for
preventing/ameliorating dry skin comprising administering transdermally an external preparation
for skin which contains one or more compounds selected from the group consisting of 5-
aminolevulinic acid, its salt and a derivative of them; and an iron compound; as active

components; a method for preventing/ameliorating wrinkles/flecks comprising administering
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dermatitis are seen from day 3. In case the effects reach a plateau, the
effects can be expected again by stopping the administration once and
resuming the administration 3 months later, though the external

transdprepdsatior {arskipapdriteseboliaxtemizhprepatations termkie obtiigunds selected
present invention can be used continuously. [0047] The methods of the

from theeg@Nhioyasitoneare S amedlocular preyentingiamed aratifigaskia of them; and an iron
roughness comprising administering transdermally an external preparation

compdondKifs Whithe caitpinisonre ar imar Cofmpavidisseiegtatbfromitagiascomprising
consisting of 5-aminolevulinic acid, its salt and a derivative of them; and

adminifieifiog aeanpdunG]igs actdeceaihpaspntsiennfethekifoiwhich contains one or more
preventing/ameliorating dry skin comprising administering transdermally

comp@méxtetoatprepar ditoprdop skiisdigheSriains tvalaricnarid, dmphunds: derivative
selected from the group consisting of 5- aminolevulinic acid, its salt and a

of thederimtive dfoiheompntchdn dsoicdompoupdnagsactivec-thod fanprisming/ameliorating
method for preventing/ameliorating wrinkles/flecks comprising

skin radshiristetngribtradsdenralhgarnesdennallpre pasatigentorlsiin swhiteins one or more
contains one or more compounds selected from the group consisting of

comparadnisgitewedificracld, g spltandargesivativeiofltvahniandidniisaalt and a derivative
compound; as active components; a method for ameliorating atopic

of thdermatitls @omptigidg adntinisieédhg tansaernaallyisomextennadprépasatiaathod  for
for skin which contains one or more compounds selected from the group

preverdnsistinlood th:g ndiyo ki lkumacikdn g sadaliastdran g etrivatdeematlthantiramndgent which
an iron compound; as active components; a method for

contaipsexentinguamedio@tings skinatod givre sbecgnmgyisingistitgintsieringiolevulinic acid, its
transdermally a first agent which contains one or more compounds

salt arskdattadafiomotihbd gno apdcossistid g g -ahichalentainicaadidnitosgdent] amethod for
derivative of them, and a second agent which contains an iron compound;

preveinpginadi doatipge ventldgédinetio ratingraiy s kidreonspnisiggtaasdenstaiing  first agent
transdermally a first agent which contains one or more compounds

whichseletiad fnonmthegrouprponsidting atdt dminaleyglioip aocidistegsalt Sadaolevulinic
derivative of them, and a second agent which contains an iron compound;

acid, igs wadtlhod dotepvetieatmgliamelindatisey ondridesi ffeokd conqrisimgiron compound; and
administering transdermally a first agent

a method for ameliorating atopic dermatitis comprising administering transdermally a first agent

which contains one or more compounds selected from the group consisting of 5-aminolevulinic
acid, its salt and a derivative of them, and a second agent which contains an iron compound.
There is no particular limitation to the method for transdermally administering the first agent and
the second agent mentioned above, and the following methods can be adapted: a method
comprising mixing the first agent and the second agent together, and applying the mixture to the
skin; a method comprising applying the first agent and the second agent to the skin at the same
time; a method comprising applying the first agent to the skin and applying the second agent to
the same part; and a method comprising applying the second agent to the skin and then applying
the first agent to the same part.

[0048] The present invention will be described more specifically with reference to the
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which contains one or more compounds selected from the group
consisting of 5-aminolevulinic acid, its salt and a derivative of them, and a
second agent which contains an iron compound; and a method for
Exampla¢|ibsatingratapiceeimeaditisepmpsfsing gaesisterinadi@nsdensialiynited to these
first agent which contains one or more compounds selected from the
exemp@fficyricansisting of 5-aminolevulinic acid, its salt and a derivative of them,
and a second agent which contains an iron compound. There is no
particular limitation to the method for transdermally administering the first
agent and the second agent mentioned above, and the following methods
Examphnl be adapted: a method comprising mixing the first agent and the
second agent together, and applying the mixture to the skin; a method
[0049Fomprsigeappiing baifirst agehhamdthisdeohd: aganttoding Blgrofittéth@us citrate
same time; a method comprising applying the first agent to the skin and
were 1applyinglihatsex®nd afpotifiedveagaritevpadh a6l @ matbhot/ eamphisisicand 0.15% of
applying the second agent to the skin and then applying the first agent to
methylberseenéphbe 0d48h[Vod, ppesepiinventiomuitioe eesapleed more
specifically with reference to the 17 Examples, however, the technical
sedpaiol tihé @ dsefirinveniconcisanglidimited tpphiede:vexemiplhficatioss. of subjects (8
Example 1 [0049] 1.5 g of 5-aminolevulinic acid hydrochloride, 3 g of urea
adult wnohdny) oA fenrapplcitade, the facerxectavelt ifio Z0nmhwkptwilidcuvasadithen the faces
which 4% of 1,3-butylene glycol and 0.15% of methylparaben had been
were wisholladthtospneparghthe fonseuddfitie éxamplach. eboyi@ ml of the
formulation example 1 was applied every night to faces of subjects (8
adult womenjordtetrapplightichnctbim gacasltiers, |lafifbe Boyheimdtasiodlevulinic acids
hour, and then the faces were washed in the same night, to rinse off the
are usfalmiokatiowexarpleridimednyehtienatestrictlightshielging aotlditidorsge is partially
applied when 5-aminolevulinic acids are used alone, were not performed,
excesame Wadrrenobyatvedcftingomheintion desageeis padtieliyluetckSslvesvasisr the start of
not observed. The formulation example 1 was evaluated 5 days after the
the apptamtafn by each of 8 subjects. The results are shown below.

Subject 1: only the right half of the face was treated with the formulation example 1, and the skin
at the treated part became resilient and the dryness was ameliorated. In addition, the treated
cheek (the cheek on the left side of Fig. 1) was lifted up in comparison to the cheek without
treatment.

Subject 2: the skin became resilient. The nasolabial folds that run from the nose to the both sides
of the mouth became less prominent. When the formulation example 1 was being applied longer,
the secretion of sebum increased, and dry skin was ameliorated. Makeup was put on in a better
state.

Subject 3: the skin became resilient. The nasolabial folds became less prominent. Crow’s feet
disappeared. Makeup was put on in a better state.

Subject 4: the skin became resilient. The complexion became fairer.

Subject 5: the skin became resilient. Dry skin was ameliorated. Makeup was put on in a better
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the application by each of 8 subjects. The results are shown below.
Subject 1: only the right half of the face was treated with the formulation
example 1, and the skin at the treated part became resilient and the

state. dryness was ameliorated. In addition, the treated cheek (the cheek on the
left side of Fig. 1) was lifted up in comparison to the cheek without

Subjedteatmestinsdepaat 2edhimki Thedambaesiienbidinasaasolabial folds that
run from the nose to the both sides of the mouth became less prominent.

Subjedheahdhexasmol ko exaimge 1 was being applied longer, the secretion
of sebum increased, and dry skin was ameliorated. Makeup was put on in

Subje@ Bethere statencypajgal Sidieeskin became resilient. The nasolabial folds
became less prominent. Crow's feet disappeared. Makeup was put on in
aketigysstiied aAlvject 4 thetskih Becabjectesiigivied halgenpiexigmptoms showing
became fairer. Subject 5: the skin became resilient. Dry skin was

ameli@mglioodtddn Makitupnwias puiroplénskibetidiich8estate it Sublecidenthemkine comment
became resilient. The skin became moisturized. Subject 7: there was no

of subgfae @ailchangeabpikject Bothfereskia® Hthspesiabcinangorsad@escstiied on promoting
above, 6 out of 8 subjects noticed subjective symptoms showing

the seawrtaliotdtsobunh,skid aanditioiddordekampie, skirtresiiande exstit effecteon improving
seen from the comment of subject 2, the external preparation for skin of

skin rthdipieseahiriuentiop tas skinefiadt makingmatiolg bille fokirétionpodseinem),etc.  With
and it is considered that, as a result of that, it exerts effects on improving

regardskon adgiigntepdin el ar gingiary Skitnpandenmakiing, ntsokkimabtoldsdaessilient and the
prominent, etc. With regard to subject 1, who is a patient of atopic

drynedesrmatitie] ithvatsitin Gecaqendsilient angbthedtyatiabs wasranhpliepatatibon for skin of
Consequently, it is suggested that the external preparation for skin of the

the prpsesemviententionabalsicefiective foepnetventionlémelioratfoskof skighness, dry skin,
roughness, dry skin,

wrinkles, and sagging of skin resulted from atopic dermatitis. In addition, an effect on making

complexion fairer, as in the case of subject 4, was observed as well.

Example 2

[0050] The formulation example 1 in Example 1 was applied once every night to affected
areas of 6 patients of atopic dermatitis (subjects 9 to 13; and subject 1 in Example 1), and 2
patients of chronic eczema (subjects 14 to 15) in an amount of about 1 ml per 100 cm’ of skin.
After application, the affected areas were left for 30 minutes to 1 hour, and then the areas to
which the formulation example 1 was applied were washed in the same night to rinse off the
formulation example. The affected areas, 1, 2 weeks after the start of the administration of the
formulation example 1, were compared with the affected areas before the administration, and the
judgment and the evaluation of “markedly ameliorated”, “ameliorated”, “no change” and
“worsened” were conducted by the inventor, who is a doctor. The judgment and evaluation were

conducted using the levels of amelioration of redness, pigmentation and itching of the skin, and
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wrinkles, and sagging of skin resulted from atopic dermatitis. In addition,
an effect on making complexion fairer, as in the case of subject 4, was
observed as well. Example 2 [0050] The formulation example 1 in
the letiasnpleftnias appliedkancesevenyidightto affectedunrensafl 6fpaipatitaf of atopic
atopic dermatitis (subjects 9 to 13; and subject 1 in Example 1), and 2
dermapiaitientscofrahranit esrehdaa(sdb@aisHA dhd5) ipadendmasrot ahadieuitednl and 1 out
per 100 cm2 of skin. After application, the affected areas were left for 30
of 2 pteies tf lchawicascdhen the areaskedlwhiefetheafednulatothexamglepitient was
was applied were washed in the same night to rinse off the formulation
“amelxateple. Bhedftecthid aceals, i, i vlasks ditertheecstarhglf fa€paration for skin of the
administration of the formulation example 1, were compared with the
preserdffectadqarear befars the adninigiradenmaridstbet jldgskent @ntdtibes such as eczema
evaluation of "markedly ameliorated"”, "ameliorated", "no change" and
and dyvkersenid" were conducted by the inventor, who is a doctor. The
judgment and evaluation were conducted using the levels of amelioration
otraditaserdgucofatieniand dthiong oithaskis vatlbcld@tbadedeh afore detail.
softening of the skin, as an indicator. As a result, 4 out of 6 patients of
Subjeatbpianddionatitis were "markedly ameliorated” and the other 2 patients
were "ameliorated”, and 1 out of 2 patients of chronic eczema was
"rRabkedly amdietatedfcang therothepipaltemivitks @unhe lilocaight hBHSsethe face was
on this result, it is shown that the external preparation for skin of the
treateresk nhénfeemidatiametiaratiesinahdnhye akopiat deermratitisl Ipattabsocasikinresilient and the
conditions such as eczema and dyskeratosis. Hereinafter, 3 out of 8
drynepatvantsnofl ateyed ddrmadison|ithe descrilted ireanat alethdcaabjefit dind the treated
"ameliorated" Subject 1 has been suffering from atopic dermatitis. Only
cheek twesrlghtdhaf iofdive fadsow as theadtedk witthdoetfoammdation example 1, and
the skin at the treated part became resilient and the dryness was
Subjearfelimated] yrnadbiiotredthe skin at the treated part became soft and the
treated cheek was lifted up in comparison to the cheek without treatment.
Subject 9 has been suffering from atopic dermatitis since elementary school, and has been

using external preparations of steroid intermittently for several decades. Major affected areas are
the face and neck. In the affected areas, the skin was hard and exhibited redness and
pigmentation (see Fig. 2, the left photograph of the face), and was accompanied by itching, and a
typical atopy-like appearance was observed. Subject 9 was instructed to use the formulation
example 1 together with an external preparation of steroid, and 3 days later, the external
preparation of steroid was discontinued because the itching disappeared. After that, only the
formulation example 1 was used, and the redness and pigmentation in the affected areas were
ameliorated, and the skin became soft (see Fig. 2, the right photograph of the face). Further, the
conditions of wrinkles and flecks of the skin were also ameliorated.
Subject 10: “markedly ameliorated”

Subject 10 has been suffering from atopic dermatitis since elementary school, and has

been using external preparations of steroid intermittently for several decades. Major affected
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Subject 9: "markedly ameliorated" Subject 9 has been suffering from
atopic dermatitis since elementary school, and has been using external
preparations of steroid intermittently for several decades. Major affected
areas @ieaR aiitldhenianr] anddeskihe dhe wffaatad aftasedheskintwaswaraeiifg, and the
exhibited redness and pigmentation (see Fig. 2, the left photograph of the
skin wiaCBirdnadvwasibico mydasieoipnitehitionamd sciiytpieal [ateplelilk€ photographs of Fig.
appearance was observed. Subject 9 was instructed to use the
3 (thefarsnidatiane eXssnplent bge thethwiih dunaexigaakr e ppicii atopf Sikeoigpearance was
and 3 days later, the external preparation of steroid was discontinued
obserdcasige) dbelicchingidisappedatedsoAdie rfthatlatibh thearfgim il asjgmhexaritplen external
1 was used, and the redness and pigmentation in the affected areas were
preparativgliofatesoal) thitde Skinybdaamalrotixisee Figegatiienght hatthrephdifcontinued
the face). Further, the conditions of wrinkles and flecks of the skin were
becausshaidliogaded pfaapiact Abetniankedlly aheefirraintdiobuwjaaplkilhaadeen, and the
suffering from atopic dermatitis since elementary school, and has been
rednesdsing eiiararahpoapardionfaftslerniskintermittenibydied seveshidéeadeas.soft and the
Major affected 20 areas are the underarm and inside of the elbow. In the
appeaaiiectefltacedsn thesawascitdhingraald|the tbkinghapiaogapt ekiiigitéd(the inside of
redness, pigmentation and scratches [see the left photographs of Fig. 3
the elt{the insldamitideloeipany).Fig. 4 (the underarm)], and a typical
atopy-like appearance was observed. Subject 10 was instructed to use
the formulation exampléNDIUGAtReA viPBhIext&TdIl Breparation of
steroid, and 3 days later, the external preparation of steroid was
[0051 Hiscarttinuaderbecauspatiaddtchiog disappabed piftenthatyoriyithehich contains 5-
formulation example 1 was used, and the redness and pigmentation in
aminotheudifiecteci dy s wadiia-hoaalidyated e flee tskisutle camprsofhaoa/ thelioration of skin
appearance of the skin became nearly normal [see the right photograph of
rough#dgg, dftheknsideroikitye edigginy aamdl Higeks (thfe shnderadmyhpidDddShRALturnover of
APPLICABILITY [0051] The external preparation for skin of the present
corneunveatibranvhioblcoataigs Bect on dermatitis such as atopic dermatitis. Further, as 5-

aminolevulinic acids and an iron compound are used in combination in the external preparation
for skin of the present invention, light shielding at the point of use is not an absolute requirement
for the external preparation for skin of the present invention and its usage is simple. Moreover,
with regard to the skin-beautifying effects such as prevention/amelioration of skin roughness, dry
skin, wrinkles, sagging and flecks of skin, and improvement of turnover of corneum; and the
ameliorating effect on skin diseases such as atopic dermatitis, the external preparation for skin of
the present invention exhibits a remarkable effect equal to or stronger than the effect observed

when 5-aminolevulinic acids are used alone.
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aminolevulinic acids has skin-beautifying effects such as
prevention/amelioration of skin roughness, dry skin, wrinkles, sagging
and flecks of skin, and improvement of turnover of corneum; and an
ameliorating effect on dermatitis suchAas/eopic dermatitis. Further, as 5-
aminolevulinic acids and an iron compound are used in combination in the
1. exereakpigppretionidar fokiskof Waigieseniinventien, tighs sbisjdinglatstiected from
point of use is not an absolute requirement for the external preparation for
the grekim odihietiresans imventionudintt itcldsage dsisumpla. defenver ofMiibm; and an iron
regard to the skin-beautifying effects such as prevention/amelioration of
compakid;raughhessyrdpynskin, wrinkles, sagging and flecks of skin, and
improvement of turnover of corneum; and the ameliorating effect on skin
diseases such as atopic dermatitis, the external preparation for skin of the
present invention exhibits a remarkable effect equal to or stronger than
2.  theheféeairabispraedatidiefobskiminalerditipi coadidmarewlsien floher @ntains urea as an
CLAIMS 1. An external preparation for skin which contains one or more
activecomponids selected from the group consisting of 5-aminolevulinic acid,
its salt and a derivative of them; and an iron compound; as active
components. 2. The external preparation for skin according to claim 1,
which further contains urea as an active component. 3. The external
3. piEpassitomigrgkinaoadidisikiiactandidg oo 2lavhdreiihvehisorincdmponedmpound is
is one or more compounds selected from the group consisting of ferrous
one orcitkatestraposodiusal etteak €romnath cagnmaprioimsistiigtef froroacetads,iimm sodium citrate,
oxalate, ferrous succinate, iron and sodium succinate citrate, ferrous
iron apynophosphabes, fewic yrerh asphateldoe fieicon sirorichextisom bod sadiate,succinate
ferrous gluconate, iron sodium diethylenetriaminepentaacetate, iron
citrateafamarsipyropietpletee tiamipgpehtapbetatbemonrsoditem dextran, iron lactate, ferrous
ethylenediaminetetraacetate, iron ammonium
glucometteylenediaminepsodaauetate dicoiylhethylenetgira@avicteteyon sodiom  ammonium
dicarboxymethylglutamate, and ammonium dicarboxymethylglutamate.
diethylenetriaminepentaacetate, iron sodium ethylenediaminetetraacetate, iron ammonium

ethylenediaminepentaacetate, iron triethylenetetraamine, iron sodium dicarboxymethylglutamate,

and ammonium dicarboxymethylglutamate.

4. A preventive/ameliorating drug for skin roughness which contains one or more
compounds selected from the group consisting of 5-aminolevulinic acid, its salt and a derivative

of them; and an iron compound; as active components.

5. The preventive/ameliorating drug for skin roughness according to claim 4, wherein one
or more compounds selected from the group consisting of ferrous citrate, iron sodium citrate,
iron ammonium citrate, iron acetate, iron oxalate, ferrous succinate, iron and sodium succinate
citrate, ferrous pyrophosphate, ferric pyrophosphate, heme iron, iron dextran, iron lactate, ferrous

gluconate, iron sodium diethylenetriaminepentaacetate, iron ammonium
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4. A preventive/ameliorating drug for skin roughness which contains one
or more compounds selected from the group consisting of
5-aminolevulinic acid, its salt and a derivative of them; and an iron
diethyt@iepnuiidegs aativarpnipanesidim Thehpraveitivedamelwating diieg faimmonium
skin roughness according to claim 4, wherein one or more compounds
cthyleselksitice dponathe tgrqQufpaarisibiing at ferousCltaie o iumsdidiibd gjtiaity lglutamate,
iron ammonium citrate, iron acetate, iron oxalate, ferrous succinate, iron
and aran@disodiutit sbogiateh viglatemba s ous adphas plateofgsoend.
pyrophosphate, heme iron, iron dextran, iron lactate, ferrous gluconate,
iron sodium diethylenetriaminepentaacetate, iron ammonium 22
diethylenetriaminepentaacetate, iron sodium ethylenediaminetetraacetate,
6.  iIrenmsveahismetioyhengdirug nfepaiiaakatatehiviordiietgl enetetraaotneompounds
iron sodium dicarboxymethylglutamate, and ammonium
selectet fashonymednyl glitsistiate o & feansed]asudinit aoidpinpalingidé derivative of them; and
preventive/ameliorating drug for dry skin which contains one or more
an irocomppeends aselatted dropoibetgroup consisting of 5-aminolevulinic acid,
its salt and a derivative of them; and an iron compound; as active
components. 7. The preventive/ameliorating drug for dry skin according to
claim 6, wherein one or more compounds selected from the group
7. cahsiptiewgofi feraowedicitiadg, drop godiyrsicibrate pithing aorutadmibiditiaie, one or more
iron acetate, iron oxalate, ferrous succinate, iron and sodium succinate
compaitidtesciectediSipynopieo gphaiecdesiicipyropHosphate;theemansansotbam citrate, iron
dextran, iron lactate, ferrous gluconate, iron sodium
ammodiathydersetriamineprniamor iatelaitg Hearomcnignate, iron and sodium succinate citrate,
diethylenetriaminepentaacetate, iron sodium ethylenediaminetetraacetate,
ferrouirgpyamhospiam, dtinyite pydiphnisgipeatdaostaieonroivdniethylenetetrmamingte, ferrous
iron sodium dicarboxymethylglutamate, and ammonium
glucoiarboxymethylgkddmnate, ardiogsicastamiionpeompatatd, 8. Airon ammonium
preventive/ameliorating drug for wrinkles/flecks which contains one or
diethytanetigomgountads getecterbirorv dheny retiy bmedistingesé tirarviatole ivdimicammonium
acid, its salt and a derivative of them; and an iron compound; as active
ethylegodmpomeptsitaacetate, iron triethylenetetraamine, iron sodium dicarboxymethylglutamate,

and ammonium dicarboxymethylglutamate, are used as an iron compound.

8. A preventive/ameliorating drug for wrinkles/flecks which contains one or more
compounds selected from the group consisting of 5-aminolevulinic acid, its salt and a derivative

of them; and an iron compound; as active components.

9. The preventive/ameliorating drug for wrinkles/flecks according to claim 8, wherein one
or more compounds selected from the group consisting of ferrous citrate, iron sodium citrate,
iron ammonium citrate, iron acetate, iron oxalate, ferrous succinate, iron and sodium succinate
citrate, ferrous pyrophosphate, ferric pyrophosphate, heme iron, iron dextran, iron lactate, ferrous

gluconate, iron sodium diethylenetriaminepentaacetate, iron ammonium
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9. The preventive/ameliorating drug for wrinkles/flecks according to claim
8, wherein one or more compounds selected from the group consisting of
ferrous citrate, iron sodium citrate, iron ammonium citrate, iron acetate,
diethylkaR @xalaiepdariacgseiccinaie ssoanc88dinsd Buteintateacirate, fRBioUSmmonium
pyrophosphate, ferric pyrophosphate, heme iron, iron dextran, iron lactate,
cthylefRidRusingheetnRtRa icOrGOaiuMytiatitenatiriiioapediaacéiaitbhok9methylglutamate,
ammonium 23 diethylenetriaminepentaacetate, iron sodium
and arethytenediamnibetgireasaiiiesiiae, amereswdan iron compound.
ethylenediaminepentaacetate, iron triethylenetetraamine, iron sodium
dicarboxymethylglutamate, and ammonium dicarboxymethylglutamate,
are used as an iron compound. 10. A method for preventing/ameliorating
10. sKin reetybaessrcomprisitigeaaneindsieiing skansearghallysarcexigtisial administering
preparation for skin which contains one or more compounds selected
transdfionalthexgroupregdnsispingtaimbfamikialevhithic acidnitesaliamndra denpativids selected
of them; and an iron compound; as active components. 11. A method for
from theeyenpng/asiseingrafideadinskivutiaimpigingsacho imigtariegittaivedsi thadhy and an iron
an external preparation for skin which contains one or more compounds
compaeléctedidtom dhegroems.consisting of 5-aminolevulinic acid, its salt and a
derivative of them; and an iron compound; as active components. 12. A
method for preventing/ameliorating wrinkles/flecks comprising
administering transdermally an external preparation for skin which
11. cantamsodnfoopreceetcgmpeliodtsisgldcyeskiframmibhe grguplconststing ofansdermally
5-aminolevulinic acid, its salt and a derivative of them; and an iron
an exteoralpagpekatisabdivekoompohaenisailild. ohe amelicrating duudsfeclatopidrom the group
dermatitis which contains one or more compounds selected from the
consisgraupfconsistiigvafibiaminb l@vulinieratiddéssalt an thalerimative obtheonypound; as
and an iron compound; as active components. 14. The ameliorating drug
activeformapopimtiermatitis according to claim 13, wherein one or more
compounds selected from the group consisting of ferrous citrate, iron
sodium citrate, iron

12. A method for preventing/ameliorating wrinkles/flecks comprising administering
transdermally an external preparation for skin which contains one or more compounds selected
from the group consisting of 5-aminolevulinic acid, its salt and a derivative of them; and an iron

compound; as active components.

13.  An ameliorating drug for atopic dermatitis which contains one or more compounds
selected from the group consisting of 5-aminolevulinic acid, its salt and a derivative of them; and

an iron compound; as active components.

14.  The ameliorating drug for atopic dermatitis according to claim 13, wherein one or more
compounds selected from the group consisting of ferrous citrate, iron sodium citrate, iron

ammonium citrate, iron acetate, iron oxalate, ferrous succinate, iron and sodium succinate citrate,
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ammonium citrate, iron acetate, iron oxalate, ferrous succinate, iron and
sodium succinate citrate, 24 ferrous pyrophosphate, ferric pyrophosphate,
heme iron, iron dextran, iron lactate, ferrous gluconate, iron sodium
ferroudligpityieneifiamineéneintaaeophiesphart afmenivon, iron dextran, iron lactate, ferrous
diethylenetriaminepentaacetate, iron sodium ethylenediaminetetraacetate,
glucontdg) ammigsium  esbyienediamingpgapiracatdtepondciatylenetetsaamingmmonium
iron sodium dicarboxymethylglutamate, and ammonium
diethytiaanbhaxymepthydabetamataoaresvgdiahascaiycpndiomipetendad&atd Methothmmonium
for ameliorating atopic dermatitis comprising administering transdermally
ethyleasdientigiepnpagasad] orvhot iskif ladiciireantas) sromecdiunodic edmpatatsiglutamate,
selected from the group consisting of 5-aminolevulinic acid, its salt and a
and ardeidviaiivied afatiberynaaitlydglitamaempeound asamaivecoaip@onents. 16. A
set of external preparations for skin consisting of a first agent which
contains one or more compounds selected from the group consisting of
5-aminolevulinic acid, its salt and a derivative of them, and a second
15. agenievitoit ocantrine ating cnopocrgenmaditit Tohlyeiseicoddunieinating transdermally an
preparations for skin according to claim 16, wherein the first agent and/or
externtiepsgeomibagentskirthehichntainaine ant &rTihersetoofigxdadialelected from the group
preparations for skin according to claim 16 or 17, wherein the iron
consistam pbdrdhimokedinicaraé dampaliraad aeledtedifront thengrangh @onsistioghpound; as
of ferrous citrate, iron sodium citrate, iron ammonium citrate, iron acetate,
activeicompaatate, ferrous succinate, iron and sodium succinate citrate, ferrous
pyrophosphate, ferric pyrophosphate, heme iron, iron dextran, iron
lactate, ferrous gluconate, iron sodium diethylenetriaminepentaacetate,
iron ammonium diethylenetriaminepentaacetate, iron sodium
16. ethy@nsthaminetgtrgacetaies fiorskmmosistimg of a first agent which contains one or
ethylenediaminepentaacetate, iron triethylenetetraamine, iron sodium
more digapborymetheggiditioratéhe agrdgnmroosisimedidasboxymbethyligistamaiatLsalt and a
19. A method for preventing/ameliorating skin roughness comprising
derivatidmirdititemngnd a second agent which contains an iron compound.

17. The set of external preparations for skin according to claim 16, wherein the first agent

and/or the second agent further contain urea.

18. The set of external preparations for skin according to claim 16 or 17, wherein the iron
compound is one or more compounds selected from the group consisting of ferrous citrate, iron
sodium citrate, iron ammonium citrate, iron acetate, iron oxalate, ferrous succinate, iron and
sodium succinate citrate, ferrous pyrophosphate, ferric pyrophosphate, heme iron, iron dextran,
iron lactate, ferrous gluconate, iron sodium diethylenetriaminepentaacetate, iron ammonium
diethylenetriaminepentaacetate, iron sodium ethylenediaminetetraacetate, iron ammonium
ethylenediaminepentaacetate, iron triethylenetetraamine, iron sodium dicarboxymethylglutamate,

and ammonium dicarboxymethylglutamate.
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transdermally a first agent which contains one or more compounds
selected from the group consisting of 5-aminolevulinic acid, its salt and a
derivative of them, and a second agent which contains an iron compound.

19. 20. Avegthbdfter pieventinglamelioiaiag ceihskiougBnygsisiogmprising administering
administering transdermally a first agent which contains one or more

transdeapeuadirselpeiadvitach thenghios paensisiingeof dmpoatakleldiniel a@idn the group
its salt and a derivative of them, and a second agent which contains an

consistiag cfosrgainatalinf method tattpreyvandsrgy/aimveliof aig, widlklesddadksgent which
comprising administering transdermally a first agent which contains one

contai@$ MuOFercosnpauinds selected from the group consisting of
5-aminolevulinic acid, its salt and a derivative of them, and a second
agent which contains an iron compound. 22. A method for ameliorating
atopic dermatitis comprising administering transdermally a first agent

20. whiafetoadtéinpaverdingianectiorapog des seteciethfiompthéngrostpring transdermally a
consisting of 5- aminolevulinic acid, its salt and a derivative of them, and a

first agesomdhapenindiich@entainscad tanpoomdpahadtab from the group consisting of 5-

aminolevulinic acid, its salt and a derivative of them, and a second agent which contains an iron

compound.

21. A method for preventing/ameliorating wrinkles/flecks comprising administering
transdermally a first agent which contains one or more compounds selected from the group
consisting of 5-aminolevulinic acid, its salt and a derivative of them, and a second agent which

contains an iron compound.

22. A method for ameliorating atopic dermatitis comprising administering transdermally a
first agent which contains one or more compounds selected from the group consisting of 5-
aminolevulinic acid, its salt and a derivative of them, and a second agent which contains an iron

compound.
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