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In order to prevent the visible signs of skin aging as described above, various
formulations have been developed that focus on the production of collagens and elastin. For

example, agents that promote collagen production include a composition that contains retinoid
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application onth
2. The composition as described in 1 above wherein the silymarin is an extract from

silymarin-containing plant and/or derived from silymarin-containing plant.
3. The composition as described in 1 or 2 above, which is used for preventing skin aging.

4. The composition as described in any of 1 to 3 above, which is used for external application

on the skin.

5. The composition as described in any of 1 to 3, which is a food.

6. The composition as described in 4 above, which contains 0.7% to 2.0% of silymarin as an
active ingredient.

7. The composition as described in any of 1 to 3 above, which is a cosmetic,



5. The conposition as described in any of 1 to 3,
which is a food. 6. The conposition as described in 4
above, which contains 0.7%to 2.0%of silymarin as an
active ingredient. 7. The conposition as described in
any of 1 to 3 above, which is a cosnetic. 4 Brief
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collagen production as measured by image analysis.

Table 2: A table showing the numerical results on the property to promote elastin
production as measured by image analysis.

Table 3: A table showing the numerical results on the property of each tested
substance to promote type I collagen production, expressed with respect to full-length type I
collagen.

Table 4: A table showing the numerical results on the property of each tested
substance to promote elastin production, expressed with respect to full-length elastin.

Table 5: A table showing recipe A and comparative example B.

Best Mode for Carrying Out the Invention

Silymarin (CAS No. 65666-07-1) is a general term referring to flavonolignans

extracted from silibum marianum gaerin (CAS No. 84604-20-6), and a composition that
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other 38 b Rer R, FOTPUALE IRSFardll L SRS At s
siSilymarinand kilymardm chreainiRthlims tHaecdl RSGRY i M s%:l?t‘]nvention
S

¥
incl ude | eaves, stal ks, buds, flowers, wood parts,
may b, dtcsif; el i, soludion ereiva by eisgebingciriedaBymatin or

lymatinhens; . . ri and seeds, . . .
GRS S LR, g PR g
plants ggnchesdissphvd iim wotsnt adéaiohsuph anethandiand eathdasl; psBtydric alcohol

' dri ed

resent ,in jon. _may be in a djirectl
such of pSpHLE B0l 87 hABient bl ) eiatisisoivengt abituas ete, acetone
and etlsd hoeoaé.i N or  sil ymarin-containing plant in various

sqol vents. For exanple, silymarin or
silP hiseressotignention; silymasinagrntainiag phatuthsttuive bekr maturally dried,

dried B Ehit, ) nal,. and. é,h | : .
12 L3 g e 0 s s v e

the forms 81 bariopks dorenditions) thosubtaih@hby extfaRliviehicKHH&N, Pbwdering and
et her a&:eto e nd et h){l acetat e,

other processe$ performed per the normally used methods can be utilized.

Silymarin-containing compositions based on the present invention promote the

production of type I collagen and/or elastin that are key proteins comprising the extracellular

matrix of the dermis, improve the suppleness and elasticity of the skin, and prevent and

improve wrinkle formation and sagging caused by aging, exposure to ultraviolet light, and so

on, thereby keeping the skin youthful looking,



In the present invention, silymarin-containing plants
t hat have been naturally dried, dried by hot air,
freeze-dried or fernmented can be utilized directly. If
pl ant extracts are used in the fornms of various
formul ations, those obtained by extraction,

enri chnment, powdering and other processes perforned
per the nornmally used nethods can be utilized.

Si Cympositions@ohiainingsilyeear o silyi ot cdntdifidg Pluntd ¥h dRixBE88 from such
onote the production of type |I collagen

t
plants a%f/%gf’éeawfii? Rresepfinvgngion ggn by BeaRY ﬂ@u@dlﬂp £psingtigs mhd other agents
apphe&éitéﬁﬁﬁﬂ' ltd“th@rsgmrrﬁf fdotis R be B?es?{dr 1%; nl nprove the

suppl eness and el asticity o and prevent and

i r{prtl@meamhcaikmeasfammmmwml)mmins ag;gnzirm-aﬁwﬁ ﬁleiirlaéﬂgadwextracts

£ utret ultraviolet lig and so

om s FifEnts St Be Lickhe® pooeiic fonRukath drechycanoaldng e to wheat

germ oHO8H VB ofldn Dtdef "l”@fnaﬂufaéth}eyélﬁﬁabﬂ containi ng plants and
extracts fromsuch plants as proposed by the present

i A deit amallcatmm foreds, fsldmtlxarne dll)aﬁameﬁdmdmmg p?diﬂsdﬂ{d@(hgcts from
1 t
s RS OB b o S bR o o ey
can alseibe\Red mm&lelsyé‘dafobas CP%F &gggu@ QleEl}é%fHu%ﬂPa?Fa%@ﬁH @gfé §§ starch,

fromsuch plants can as cosnetic co
milk syga.apalf ugapvepstablg @ilrp@wdhre N80 mmiat andgueanicaicid may be added to

.silymaﬂh io}’ ﬁngp%ﬂycl)frlla{}é %g%g@& pgan uf ac# gl?l?S?}{‘Et l:aﬁts e%é{?\glglp,lp ﬂ}j mixture
can be ptmh@dﬁhﬁb@hkﬁﬁ@éﬁmﬁél%aﬁ Ugtd a@hﬁﬁ@ hatidRadi& tH355s@Such as
ddlng vari ous nutritious

_ ds dj tl
granul, GEER: (BblghE4psHly ortaaet, 06 e sl SeiprGnor Rangtial dabd. In
addltlofloﬁ%arﬁo Ellﬁﬁﬁfmécﬁnalgﬁglp{iﬁ% ﬁ’lldxex ra& ﬁrpggﬁe nfl ghnysgcgag be added

starch sugar,
to varl@gd'g@dqgeu@eﬁs hang s&tsegfram:l cﬁl@erd»rcbmyseb me&ﬂﬁ@duétg fish cakes

(kamabo pé@?;l Mﬁf agﬁic h%:Pg%gggeggFa&SQ‘%ﬁogh&g Hglb?qggét gﬁ{f@ectleaary, butter
powdebﬁhllk a6 OBRE formichie@ wailk SrOBYEY tI'h@f" n H?@B]é‘?ddea 7% b@ve?&%g such as

that is easier to ingest, such
water, fryif piee, nillhansd sodar past e, for use as a health

I | :
SRR ik BEG AN LB Brifite sl esedmagiiom suoh
plant irf timrtargetcximrrpioalmbﬁ caibe sdletedmdatieefhineld Qs MBEh QLS pk R B%e based on
h Ela;p sauggl%e and ot her processed neat
the PIGB?FB YRe otoitawed fqrmwintion gnd ather ehakasieaistienaf the silymarin,
s1lma@ﬁ£&ﬁtalnﬁ{é3ﬂ§§t§ﬁ@x§§&fffbﬂgs W&%‘f taifl ndf luﬁﬁ&?ﬁ’ gny specific contents.

confectionary, butter,
Howevey ifithe composition jsrused: cxtsmall’ﬁely theakinaitdoddtrable died the u1valent

sﬂyma@rﬁéoerg?:ﬁza&q peggp] pe’{ﬁ?t%(i pfg{xfrrgt,u h{gﬁeﬁh% Tihe cloglpggxtdlog ?s used as
 tablets,SrinkrGR okHer S OO tR @RtenPihoRld }Sr@fe}abflﬂ; BEd BHE L 20 percent by
weight. I\IIormally, a preferred equivalent silymarin content of plant or plant extract is 0.01 to 60
percent by dry weight.
Under the present inventipn,' the effective dosage of silymarin, silymarin-containing
plant or extract from such plant in the target composition can be determined as deemed
appropriate based on .the application channel, application schedule, type of obtained

formulation and other characteristics. For example, silymarin can be taken by an appropriate -



plant in the target conposition can be selected and
determ ned as deened appropriate based on the
preparation method, type of obtained fornulation and
ot her characteristics of the silymarin,
silymarin-containing plant or extract from such plant,
and not limted to any specific contents. However, if
the conposition is used externally on the skin, it is

dosagg dgiwegh D 1ttn 0 gradayediuit vatemtoves sdvgrahtimes. danhedse bLa

. cent I f the

comp@RHMPILcasfriteslyBuince oA R plaR o Sxcifrom sHel blaes itds possible
to takeﬁn bsRopridt @008 betilees DQUb 5 %ragda‘é{ gx;’cier?‘ vxbéggl‘g APk 0?198 ?pover

agercent by weight. Normally, equi va
sever |t1FT§ﬁ|9ﬁar| n content of plant or plant extract is 0.01 to

i R fRon e erhl A s gl a%e?greﬁyﬁé&”qadance with the present

inventior maptontaiaOifaphopiste foH tAtypelof ﬁﬁﬁlfcﬁ%n folIQ Qﬁcﬁlucﬁg' g&@@% oils,
in the target conposition can be det er i ned

hydrog%qr@ps,uplagsewm;e@gbﬂ fathyeacigh higher alovhadd; ailicehes, anion surface active

agents eﬁkdncﬁgfraf?{‘%c}ﬁ/gg?éélrtfs tp¥18t%r1f_- Syr agct)gg }(?egagefgf%r é,r,y{hfqtn}pomce active
agent, hneﬂea}aemesbyugars afepdl g blatlers pd@%ﬁ@s&ﬁ%&‘%&r@oﬁ%léﬂbﬁmem

all at once or_over several tinmes. In the case
visco

1%ore rrgents; Revdersa Uc ehsorhents, B Vbl Poking agwantsmomtm tkgeping
ts4udR bs BYal@dh S PSS b
e ake %\ﬁyaappr ggdﬁda%l? 0253’@‘ %ié?s%‘em eﬁt ?’g e’ﬁ‘éﬁp also
contaip ryltgmynsy\siug h¢tjvatibh agentsp bived-@ircolation pPRENEIng |agéﬂt§TQx‘érmﬁ bacteria
osition used externally on the, %kl n as prepared in

controglé gﬁt%ctw-teﬂzweerea}og gents Yy @gentsiskin whitening

agents} BRIMPEIARS, @na @fhei Hl%df’cifﬁ?oxo&oﬁ)‘ﬁ%'l diQfts, Oil's such as
ve etabl e oil hydr ocar bons suchlt as waxes, hi gher

¥amples @fsoﬂs n gmqforamemmwg appliidation inedudeanmeliasill béefhera
lia u rface

I acti ve
- ol P RS, By GE'WL 00 g 0 B o o Cpeene s ol germ
oil, wlauat getm oif géyrerin iSRG \O8er lI§HAVIR; cd(’!% &, do@@nut oil, hardened

COCOHBH‘EEBEIHS}IHRZ} mers such as water-solu

h‘é‘v Jgenyax, hazurax gerngl\plg bgltdmmiml; hardened
castor@¥l dali Qe @&1@&%”51% be®® '\Aﬁ&uéaﬁdaﬁgagsk&g cof?c%}e&%yé gf# %raéln\aax, lanolin,

hyal uroni c acid, aromatics ustnmen
acetic geiddanolimhliguid tanokih.sugarcant wiax and btam waxesski n
ropoti ng agents,

ac ent irculati

P Ao AR boneiniBE piorecnSheCabrliesiapunelrg Rguid parain,
squalenenqualage adanicto crgfthllink Makammat ory agents, skin

V\:hét eni_ng \béggi}ents di si nfectants, and ot her nmedi ci nal

or

*mples of ef éqft%ﬁcgiqtlg the@f@rmle@@omﬂ applicatiom 1rtchmle lauric acid,
l.ud

i QA€ BEORNERH, AR G040 IE AR CRIE bR i,
docosahekaenba:mlds(d)ﬂA))aﬂd eiCo3apentichoiceRIqEPAYI |, | oj oba oil,

m . .

gel!::xarnples of higher alcohols in the aforementioned application include lauric alcohol,
stearyl alcohol, cetyl alcohol, cetostearyl alcohol and other linear alcohols; and monostearyl -
glycetin ether, lanolin alcohol, cholesterol, phytosterol, octyl dodecanol and other
branched-chain alcohols.
Examples of silicones in the aforementioned application include dimethyl polysiloxane,

methyl phenyl polysiloxane and other chain polysiloxanes; and decamethyl cyclopentasiloxane



oil, wheat germoil, glycerin trioctanate and ot her

liquid oils; cacao oil, coconut oil, hardened coconut
oil, palmoil, palmkernel oil, haze wax, haze wax
kernel oil, -hardened oil, hardened castor oil and
other solid oils; and bees wax, candelilla wax, cotton

wax, rice bran wax, lanolin, acetic acid |anolin,
liquid lanolin, sugar cane wax and ot her waxes.

and otlie¥ @ ioqﬁ,lygﬁloﬁwgocar bons in the aforenentioned
ication include liquid paraffin, squalene,
ﬁ(&t@h@ of prionicoutfacs anagqmnmafommow ap‘pllhatgh'enclude
. d
sodion Bl 1 el B S RGN G0 0B PP Db e

ester s#ltst BOEatiethendl @irfine ﬂah@@hﬂfa@e e (ﬁher' allB0k®Rl Sulfifd Eter salts;
docosahexaenm c acid (DHA) and ei cosapentaenoic aci d’

N-acylﬁmmc psdgl ispltss sulfgsuedingn @eidshlts land N-aaylantiso acid salts.

e TN AR e T T —

stearyl aﬁﬁhemtyhahniohmhlﬁlmmher aﬂ@l trn&aayeainibniul 4RS Yefzalkonium
t he oI i n alcohol, cholesterol, phytosterol,
chlorld(tgcq.ryﬁr

be& @EH’@IC higsideot her branched chai n al cohol S.

Eg%ﬁlﬁ%fe% o@fam hotefiO g\ﬁ‘gxcb g(f‘tLJ?-:eag %‘drglﬂgﬁ{lonefi ﬁwhcatlon

. ation ncI ud oxane
mcludmibyiwetqmd y,mldl(nbmmne anbbthaﬂwalmfac@mdtm lapentanes; and

ane hy asi | pxane 9 and gt her cyclic
p xgggp 54 ‘O"EE%%‘P%EC 1o agehty iy the g ?IB%I&IOQ@@ ppRlication include
sorbita #fiHodlehfd a‘htl RtiRE %&ﬂ?ﬂfg&@?ﬁq e3RR. & ﬁ}atl{l t‘a‘ﬂ?dened castor oil.

sodi um | aurat e and atty acl
| dxamiples of preservatines dn ﬁlerafdrelghtﬁronad hmbhcatldni ﬂtchlde @isdtkyl paraben
POE triethanol amne |auryl sulfate and other
and et@?b&rﬁb Bther sulfate ester sal ts; N-acylsarcosinic

a@xdn@wstoﬁmesemMslusledmin%asfoekrﬁ@lltﬁ)ﬁed ApHcdhRAGHLREE BRodium
jd salts. n&aeaes of cationic surface active agents
\

ethyleqeﬁlapﬂaetatr%%tﬁ@n Aétidategiune edaten andetherksletis peidrsplts.

t I l. t t hyl
ORI AP G D4 Bt KB,
tragacaménglenrga&actam, glr @uirg earagecan Ipeetmhgamp.hﬂcteaiee@ deutrh@ Gallulan,

in the, af rerrentl appl i cation

R N R R R e P ———

celluloSe) h&@&)ﬁy&h‘}l' déﬂul@&? @Scﬁum %ﬁﬁim%ﬁéthzf Qﬂ)s )Sdaha &1 ginate,
active agents in the aforenentio applcatlon

carboxyyiayLppdymerd[CARBOPObneo) ead ethardngtpolmersr bi t an fatty
SN g LG e TR Sl

carageerpp) fragabamh gume quidee sved, igbeiRaleai®) gelatin, CMC, hydroxyethyl cellulose,
hydroxypropyl cellulose, carboxyvinyl polymer, guar gum, xanthan gum and bentonite.

Examples of powders in the aforementioned application include talc, kaolin, mica,
silica, zeolite, polyethylene powder, po'lyst'ylene powder, cellulose powder, inorganic white
pigment, inorganic red pigment, mica coated with titanium oxide, talc coated with titanium
oxide, mica coated with colored titanium oxide and other pearl pigments, and organic pigments
such as red 201 and red 202,

Examples of UV absorbents in the aforementioned application include

para-aminobenzoic acid, phenyl salicylate, isopropyl paramethoxy cinnamate, octyl
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and et hyl paraben. Exanples of netal-ion blockers in
the af orenenti oned application include di sodi um

et hyl enedi am netetraacetate, edetic acid, sodium
edetate and other edetic acid salts. Exanples of

pol ynmers in the aforenentioned application include
Arabi an gum tragacanth gum gal actan, guar gum
carageenan, pectin, agar, quince seed, dextran,

paramethoxyu¢inmamate ancb24ydiletdnystybshzphbnorneo! | agen, casein,
at | el 1 ul ose, nethyl hydroxyporopyl
O RineisaT U Floskipepigns Bisht aasseontawed davlioaton include titanium
i et I : : .1.50di um al gi nat e,
oxide, %6, RAMNIHE, Hélii{on?tlg, HadliR ?ﬁ&ég%fle

carboxyvinyl po ymer etc.) and ot her vinyl
pd‘?t)gan'feﬂ®.of Ex?mmled@emﬁg a[ges@i_sni thy afomngﬁibinw apyiRation inklude
e af.orementi.oned appl.i catjon jnc)Jude carageenan,
polyetlﬁ)ﬂgbea%gﬁﬁ,fpr@@ﬂfn%ﬁjV??wlgreezﬂl,en% alseph . Sdestyiens glygel, 42-pentane
diol, in, RXNCHAIYel avdr .. cel | ul os
o 5, R, S5F KL ST S o
sodiunpelmndraiitinsul fatea vpdivm hyblupmatis sediim lndtateppyreciitont cabegylic acid

gation include talc, kaolin, mca, silica,
andcyglggﬁt{i ', pol yet hyl ene powder, pol ystyl ene powder,

C dixatipls ©f ARARSal coRABARIFIMM ViamiRb SRS i ' ?xgggcﬁl Yetinol and

red, pignent, mica coated with titani um oxide,
other vitamire 4 Sgpstances;tiveilayin aps other vitroin B2 substhnoés; byrdoxined

i [ ' r. pearl pigment and. organi.c
rycrod O ATV A B e QTS LB B
ester, labwortheatid monopdimitid idegdt] L.oRestbrRd &i?&linﬁﬂc halg |e§igﬁ L-ascorbic

.am nobenzqi c .aci d, phenyl salicylate, 1sopropy

acid-2-g iogSils PrELAHhen HREIR Cesubyghags: calpiya panetieont ool nttmpbidothenic
o and 2 ) | es.of ;W bl qcki
i, A0 o8y S NI SHESIRE0A B8 o R

tocopheriol asetateNDICX-td€ophefd] GicofindtdaRe otHRE Plrfthint I8 suﬂﬁ?aﬁl:és[‘Oﬁ%g examples
zi nc oxide. Exanples of noisture keeping agents iIn €

include yasious @rractssugh aw;a.q:qp& gxdnact, ghitathione,pokifieigh ylobméfera extract and
/ . or ] ' ene_ gl ycol .. _

other s%llnéﬂgﬁe?l;@ gggﬁ‘tg,ﬁgg%lﬁél}ﬁi ?qu% gfne?.éfére&{ratf &n& oél}e§ skip;agtivation agents;

capsaiai, zingherone, capthiayidis Yieetutd) ichthanirhél, caffeihd, kdido adi® ML &$8anol and
orbi.tol .. dextrose, fructose,  sodium chondroiti'n

other blaad;cisculation Bromating aeents whrcyrrhitinie acid e vative, glycyrrhetinic acid

: [ Kook i ' clodextrin. .
e A L T —
and otheyathinesicidst & norfabbdcteriagiohnolling Agent® buthras vhdl@8E Suchose

condengiﬁg ﬁiﬁg@m%@?%iﬁ%d%&% 8It1arr]r?ormi\l/e|: é)?tgc{] plgrzsley extract, fagus
crenata extract, wine yeast extract, grapefruit extract, lonicera japonica extract, rice extract,
grape extract, hop extract, rice bran extract, loquat extract, cork tree bark extract, coix seed
extract, sialid extract, melilot extract, birch extract, liquorice extract, peony extract, soapwort
extract, dishcloth gourd extract, pepper extract, lemon extract, gentian root extract, beefsteak
plant extract, aloe extract, rosemary extract, salvia officinalis extract, thyme extract, green tea
extract, seaweed extract, cucumber extract, clove extract, catrot extract, marronnier extract,
hamamelis virginiana extract, mulberry extract and various other extracts.

Examples of compositions used externally on the skin as proposed b;' the present

invention can be used in various forms such as aqueous solution, oil, emulsion, suspended
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hydrochl ori de and other vitam n B6 substances;

L-ascorbic acid, L-ascorbic acid phosphate ester,

L-ascorbic acid nonopalmtic acid ester, L-ascorbic

acid dipalmtic acid ester, L-ascorbic

aci d- 2- gl ucosi de and other vitam n C substances;

cal ci um pant ot henate and ot her pantothenic aci ds;

vitam n D2, cholecalciferol and other vitamn D
solutionnd btree hqulda‘hﬂnagéb eaafednd otherlsemOpd1RY fbhn@QﬁE@Wﬁer granule,

I DL-.a-toco ro#@wctlnte and_other vitamn
capsule; mcrogapsule, sell fid gormsnKingwa methadsisan b usesdp prepare the
materil 10 o5 0Bt éﬁﬂﬁé%?%"?%‘%%ﬁ“@had? it S e 32 forkly R uch as otion,
emulsmm)@l c;@lm,y);lntfrmgt; plasteg rwataplasmi aerosol asugpeitogy, ijkdtion, powder,

t vat..on a ?J cin herone, cantharidis
gran“‘? ?Pé?tuP‘él SXTB ‘ifﬂ%ﬁ!’g @‘é PG é‘ﬂeﬂi%ig Qf wseadhiecabove formulations can
be coabéd Red

agg{ﬁég glryb?w f ??Fﬁfl% Aci goggﬁt\ylga ﬁb@kep‘?‘m glg?‘?"ﬁ‘g Among

others, gogositions praposed bydheipresent amantidhen Wrsuitablp inaden@b dtion,
ser i jlpﬁﬁ | euci ne, {ryptophane and

ent s
emms@? t%efm%rﬁnﬁg’egt: ngagter,actq AEspLiorES.cont rol 1 ng
aﬁﬁh@l@%hoﬁﬁetf@hﬁ %%f&@ﬁéﬁ%ed%ﬁﬁ%ﬁ% ﬁlﬁzllﬁﬁ%km lotion, skin milk
ysozyne chloride. In addition anom | e ext
skin Crﬁaé%sf?%%/més& mtherfsaguere cosmetigsamakeupemse lohmnﬁnﬂwﬁtcream

ll(]llld-eei‘%%l‘ggér pa?l{eg %teo)ﬁt ! a glbeélnéagcﬁﬁ]ggc?s qﬁsg%&ﬁ Fream, leg cream,

body ldtlommnbroﬂti:rbﬁﬂy a@netic@%a%amgféﬂ@t cork tree bark
coi x seed extract, sialid extract, nelil ot

ract

eﬁ‘?‘&é‘?e Prseng fnvertiomistfurther gplained byusing cxamplesyshould be noted,

how , [act
CVEEE%E?*%%?%%W%%%* B9 FhuoniHh® RN R B B4l fftptes ana

examplgeef st eak plant extract, aloe extract rosenary

extract, salvia officinalis extract, thyne extract,

green tea extract, seaweed extract, cucunber extract,
Test Edn®plés extract, carrot extract, marronnier extract,

hamanel i s virgini ana extract, mul berry extract and

vari ous other extracts. Exanples of conpositions used

. S by the present

[Prepax%ﬁ{)lxgﬁf‘?gniﬁgggh %&ﬁ%@éi&)’? E@ﬁluQ{rlfrgﬁgs‘? ornms such as aqueous

solutlon oi |, emrmul sion, suspended 11 solution and

ﬂJyL%ﬂM&B %qhg%hﬂaéferaggg Fg?{h%é%tw@é n;ségg]fgga?eigll gy Wako Pure
Chennéa‘l’ IndhsBRE), Qétfh%'ic &3 s RRHEEn sERAYR HIBE Q?ﬂ)ﬁ)ﬁﬁg B Eron}%? Ce

to prepare t material into any one o
productierofiyge I ptmliagen éall—trms-lteypms acid rhanufactwaed by11W gkoPuréShemical
cream, Qi nt ter

Industele U 5 0N P A s it b ashireisko Pure
Chemi@il dithisRies; 04l 8% a nBhdtive c§1¥tfdlpw@féqlsl=:<? 600 @omﬁﬁbnfd%astc{]s%alved in

met hods of use, the above formul ati ons can
DMSO4p pradveeia stock gelatien; apd au appropsatp amosniodf eattestbeidsolution was

i DBt PO A e SRS, e

solution mas ptephiediby dissolving silymarin (silymarin group manufactured by

2

Sigma-Aldrich) in the aforementioned DMSO, and an appropriate amount of the stock solution
was added to a culture solution to check the effect of adding silymarin,
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ermul si on, cream ointment, plaster, cataplasm and
aerosol forns. Exanples of cosnetics in the
af orenenti oned application include skin lotion, skin
mlk, skin cream face mask and ot her skincare
cosnetics; makeup base |otion, makeup cream |iquid-,
cream or paste-type foundation and ot her makeup
cosnetics; hand cream |eg cream body lotion and
[Cultwingerf Noefiyl HomaR SkinFibRbBRstRdlli] agent s.  Next, the
present invention is further explained by using
exanples. It should be noted, however, that the

¢4l AR oY B PR PH o THFPED, i o
CCD 1059 gnaclaisedfromf DAAIPRONPEarsabstiical, wak cEfabyat i ga? g\%%%last cell

D net hyl sul foxi de of bi ochem cal reagent grad
culturggediuat (R Mamanufastired by BankoGueyake bt 3 7dliatari% €02 incubator. FGM

was plefiol Bk S B i SRt o SO0 enth atimn (hgigrmy msulia (5 me/ml),

' .M . P .
e 40 RO G AN R WAL AR, B gy mediom
This tespysrdaells wbbscpassagrmombeackas 2 hy Wako Pure Cheni cal

Industries; used as a negative control) were used.
Each conpound was dissolved in DVMSO to produce a

Evaluali6f bf $1YHiriP 8 Propafly 3P ' i§ach
[ st ock sg* ution \I;ﬁ)g ygﬂ eQ‘R’:“’Sﬁ) %IL ?lﬁdﬁff&qd&ﬁl@ﬂ and
applied to cells. By follow ng the sanme procedure, a

P g S Rt R0 4P o

. I o H f
s L BRI B0 A BT o

to a culture's
was oltpiaed Nexé 18kt FQ¥ taadiichoeash ompourml hallbefrCadded o B4Lhof

[ _Human, Skin, EiL br obl ast | 1.s], Norppl human skin
concelfFi e IR AL gsR b sPle Fsritodiy- b sdiirnd-awpproatant was
collected and pdesssd ildCERnkRBal(sBpHr&BRAHEG 0f iy i

ecPhartrﬁgceati c;al , . wer gacﬁﬁrur ed |¢r(1) (g%gkjiqﬁinwéé?ggﬁnéosvte floating

cells. ‘themy the offaingdesobution as fwrthor peasatsad inia eentiifrgalasekarator at 12,000 G
i % i.ncu r. F S .
R T R S I N TR ———
and thé axdxtore Wds apitate)] ovemsaht bioCS THEH, Hhe mixtG@ =3B Sd i
a?/ i L%S&g ai‘rrphot e L m%xp 12 bas@'il‘é(?degse(i@x@a centrifugal
separagqr gt £ Teep§ minptes ip allpwaretpin to Pracipitates afterswhicle thelsapernatant
, € g lyation of . C
N AT TN —
mM T#s-6H ¢pHO) at 4°C, 20 mM Tris-HCl (pH 7.5) was further added to produce a x20

concentrate, which was then used as a western blotting sample.

Protein in the sample was separated by SDS-PAGE and transferred to a nitrocellulose
membrane. After the transfer, the nitrocellulose membrane was soaked in a blocking solution (a
solution prepared by dissolving skim milk in PBS containing 0.1% polyoxy ethylene (20)
sorbitan monolaurate so that the skim milk concentration becomes 5%) and blocked for a day at
4°C. The obtained substance was washed in a washing agent (PBS containing 0.1% polyoxy
ethylene (20) sorbitan monolaurate), soaked in a primary antibody (polyclonal antibody to type
I collagen (manufactured by Rockland) that had been adjusted to 500 ng/ml using a washing

agent), and then kept for 1 hour in room temperature to cause reaction. The obtained substance
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NFB was suspended in FGM by adjusting the content to 5
x 104/ mM, and 10 m of the suspension was

di ssem nated in each 090-mm cul ture dish and cul tured
until a 70% confluent was obtained. Next, 10 m of
FGM to whi ch each conpound had been added to each
concentration was placed in each dish and cultured for
24 hours. The cul tured supernatant was collected and

was washedeshakell infa ReaRlaky ardtiboay. (}ﬁﬁ%?dcﬁdh(}!er@&da]sé helih®r

mnutes to renmove floating cell Then, the obtai ned
anti-rabitummynoglebulinGithatrhag bmw:d tn 250 eighmlrtiyfaryashing agent), and

AT T MO R I —

and thai d&6%ed uAREECGINS Wésidrh bIRSnA@itéckos Qedg\éﬁtr(ﬁiaﬁtifacﬁtred"ﬁr
Then,. the mxture was gr ocessed in a centrifugal

Amer@eeaﬁlaﬁce@caﬁ) The deected band vors spanngd @sing en impgascpansr ei n
(manutrfégﬁrlg\éfgg ncf? : | SSE’{JsSén \a@l %’3 ani‘}%lg' #gs?r@a%gtﬁla?gafqﬁwam to

produdeaiuneericalodata) over ni ght di al yS| s |n 20 nM Tris-HCL (pH

7.5) at. 4C,. 20 mM Tris-HCl (p 5) was further added

01‘51 r ﬁﬁh?&és the resplts measy t%fvéstewhl@ﬁnwatmthemeay of each

comp@gg’g(? E;‘%E’g’tﬁw%gg%&é@m o rlg ﬁ%ﬁfg?réggw% & rﬁﬁ“@?icgl r&8its obtained
- by 1magetand(ysib Wwithasspecto fll-dength #be Ecoltagen (thabafd&hdlchtb& as “Type 1
1l ,Irgc uI ose nmenbrane was soaked in a bl ocking
collagely et sol ution prepared by dissolving skimmlk

in PBS cont aining 0.1 % pol yoxy ethyl ene (20)

sorbitan nmonol aurate so that the skimmlk
Tabledoncentrati on becomes 5% and bl ocked for a day at

;ggn m?B%él glolnltc ;I ;I tgdfg}m&}fr?tb% et R{iQ Ipnyizsaied control

Unrdatddasongenol aurate), soaked in a prinmary antyi gpody
(pol.yclonal antibody to t I col |l agen (manufactured

bieti@rikpeAd) that had bé’ééné/ﬁj usted to 500 ng/2® using
a agent), andt ept for 1 hour oom
tg\grrglz@g %re to cause rea?ﬁ:aown The obt ai ned sDb‘gt ance
138ﬁ/§1mamshed soaked in @ymecondary anti body 0.9
8rserad|sh per oxi dase | abel i ng
HymaHR; ¢ - i nmunogl obulSikg/ml t hat had been adjlut ed to

/ by a washi ng and then kept f or
15t E@Hgf“l‘ i

hOUI' I'n roomtenperat ur ause reaction.

soibrhmRAitkibst ance was ?/ﬁq and then det eq)t d
using EC plus western blotting detection reaqent

(nanufactured by Anersham Bi osci ences). The detected
scanned us an i.mage scanner (nanufactured
By

Feilhewﬁrgrrsee g A g SRERIG8 P Andr B,
A L e —
with whey ghedintigated eomr(d pestuged Wiemadells were treated with retinoic acid at a
concentration of 250 nM and 500 nM used as a positive control, production of type I collagen
was promoted by 2.0 times and 1.4 times, respectively, compared with when the untreated
control was used. On the other hand, when cells were treated with soybean lecithin at a
concentration of 10 ug/ml used as a negative control, the result was equivalent to when the
_untreated control was used. These results show that treatment of sinmarin signiﬁcantly

promotes the production of type I collagen in the human skin fibroblast cells.
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conmpound to pronote type | collagen production. Table
1 shows the nunerical results obtained by imge
analysis with respect to full-length type |I coll agen
(the band indicated as "Type 1 collagen"” in Fig. 1).
Table 1 Fornul ati onTreated concentrationRatio to
untreated control Untreated control---1.0 Retinoic
aci d250 nM2. 0 Retinoic acid500 nML.4 Silymarinl
g/mO0.9 Silymarin5 g/m 1.8 Silymarinl0 g/ m 3.4 Soybean
lecithinl0 g/ 0.9 When cells were treated with
[Evaluatipy, e SPopRL FramotElastisPrgduction] g/ m |
production of type | collagen was pronoted by 1.8
tinmes and 3.4 tinmes, respectively, conpared wth when
t IEFBimtas ewdpenﬂsdanﬂ*‘GM byagdjustifdthe Ybeentas |5l 6 10008, and lO ml of the
treated with retinoic acid at a concentration o
Suspelﬁwmm digseompnetedde gachs@80-pum icultwre disbrand snltuted watits 76% conﬂuent
t ed tinme nd 1.4
was ofindd N, 183t 91N S TRicBePeRe iosihaiod eradiete sed

concerﬁraﬁbﬁ ®las pRSed/Befch G3h @ cul@iréPfor A3 MGursMIBE c Ik siffelfatant was
collect&@a,gc’ ed with soybean lecithin at a concentration o

mocesg@bma?sceatrrf@gﬁtsewt@romlﬁa|G fqr Beminatagito remaeve floating
cells. "ﬁﬂtﬁ' e bl eH%ofsﬁfQSH vJaE ﬁ{rtl}lépé o%@sts glitr?{yﬁéfﬁeﬂara&)r at 12,000 G

hese resu ow t

for 30 mlgutes‘ ﬁocranbifq/celbﬁragmm Ahhﬁotﬁﬁm(kulfhﬂeﬁﬁhscaﬁdéd/ f2Fa daturation at 80%,
coIIa%enlnth human skin fibroblast cells. 14

and the ppUpRe qsé‘ﬂltéth Sverpieat At t°S. Fhasp thermixture pragprecssedds 1a|cnntr1fugal

separaig)g %?g?d({’dg]f% es%I §ﬁ)(?\9 gﬁogeﬂ] %o Egyipﬁtétead Us; ggg}? supernatant
was remmyediarsistissohat] ¢l ZO-EnMd?rh; I@GD(—pIIFITY S IFolb®ird zﬁibv%ﬂﬁght d1a18)'sls in 20

é%ﬁ/l 70% confl uent was obt ai ned. Next
mM TR B3 3t 436 2 oMo G 3 Shates Besther stisdo piscuce a x20
concelﬁﬁ?eh“@l C\lebttfle;}a ﬁ%ﬂ a@@%ve%ﬂxcﬁgvl?g s&ApR. di sh and

cul fured ours. e cu red  super nat ant was
c dirpteintie dhesmmmw waﬁmeﬂtddrbyasm&xmﬂﬁ mghﬂrar&wwd&b anlﬁ&cellulose

memb150 Agﬁsf gr 5 tﬁ} to nove féroatl ng cells.
Phe ‘ot hetEaps ¢ nisppcsiiidose spembrang, et sapked)in fhb@ckmg solution (a
solutiof@adpatddiglissoBRAE SKiMmi inlEBPOShtéining 0.1% polyoxy ethylene (20

sorbitan monolaurate so that the skim milk concentration becomes 5%) and blocked for a day at

4°C. The obtained substance was washed in a washing agent (PBS containing 0.1% polyoxy
ethylene (20) sorbitan monolaurate), soaked in a primary antibody (polyclonal antibody to
elastin (manufactured by Chemi-Con) that had been adjusted to 500 ng/ml using a washing
agent), and kept for 1 hour in room temperature to cause reaction. The obtained substance was
washed, soaked in a secondary antibody (horseradish peroxidase labeling
anti-mouse-immunoglobulin G that had been adjusted to 250 ng/ml using a washing agent), and
kept for 1 hour at room temperature to cause reaction. The obtained substance was washed, and
then detected using ECL plus western blotting detection reagent (manufactured by Amersham
Biosciences). The detected band was scanned using an image scanner (manufactured by
Amersham Biosciences) and analyzed using image master software to produce numerical data.
Fig. 2 shows the results measured by western blotting regarding the property of each

compound to promote elastin production. Table 2 shows the numerical results obtained by
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for 30 mnutes to renove cell fragnments. Amoni um

sulfate was added to a saturation at 80% and the

m xture was agitated overnight at 4C. Then, the

m xture was processed in a centrifugal ~ separator at

15,000 G for 30 mnutes to allow protein to

precipitate, after which the supernatant was renoved

and dissolved in 20-nM Tris-HCO (pH 7.5). Follow ng an
image analysis gith relpatins ifigll-ldhg@Delastv (T »

20 ?n\/l Tris-HCl (pH 7.5) was f(urt%g%&dﬁghfz%ﬁ%?%@uggﬁ

x20 concentrate, which was then used as a western
Table ! Otting sanple. Protein in the sanple was separated

y SDS- PAGE and transferred to a nitrocel |l ul ose

nEohmwlagon Af t er t heTiehRE TbRdentrhfiéh N1 TT %@i’o'tb‘ hﬂﬁ@ated control
s-soaked in a bhlacking solution

%%teﬂéﬁn?ﬁlepar ed by di ssetving skimmlk i n PBB
C 0.1 % pol yoxyat hyl ene (20) sorbitan
rr%%%foé%d; e so that the&éﬁ m |k concentrati oftS
bEethnﬁSacﬁa/o and bl ocked spgpmm day at 4C. The phtai ned
gﬁt ance was washed in a washi ng agent (PBS
HPgfithg 0. 1 % pol yoxyl Hgmhyl ene (20) sorbi t@f

te), soaked in rimary antibody (po]yclonal
?ﬁ%ﬁ%l?to el astin (néw%’itured by Cheni Colny t hat
hagilfigegd adj usted to 50 usi ng a washin
agen!{agli and kept for ﬁo[}?/l n room t enper at u?4e7to

Swbean peﬂnnl on. The obtui)pgmlsubst ance was waghed,
ntibody (horseradi sh peroxi dase

| abeling anti-nouse-inmunogl obulin G that had been

aaiust in washi agent), and = .
kept %&ﬂs ou‘?at aE r oon? '%%'ﬁlbatraa?qs?rc}én gé{‘}éé “rgg'ﬁﬂf’*a?ﬂfl
produciitee wab printeet] BydTHEAGONArRS I heA B urkAgiRd @Sﬁtﬁﬂk@a‘é used.
us. western blotting detection reagent
When %qilé H%’F%H?Qﬁ&L:W“BFt% afid Al 2 gmseetrationed 250 TivbantbiMaiMdised as a
posin 3 e R A0 g O P3N (TR ey

compawdsmd'r what themntredted gondchl e@s nssde Oncthé othai BandFivBen ells were
he re ults neasured by western blotting

“eatedrvaglaﬁoaﬁw lpgihi ‘b?‘d’p%qnﬁfrmbaf“oe&é 10 Hebnbesed &Sﬁ@e&attyﬁ@p@ml the
result vdsaghivaleRf | e

oSS AR 0 5 WO AR oy ey een
of silymarin sigeifigailyeiramiotes tife predbetiva dfettistairethe aamakRiatividblast cells.

in Fig. 2). Table 2 Fornul ati onTr eat ed

concentrationRatio to untreated control Untreated

[Evaluﬂmtdf SlilynradinG FrepériyoloPrambf2Bide ol RgREPidARk oA ad 500
Three- dlmensmnal Human Skin Model] .

Three-dimensional human skin models are widely used in safety evaluations and
effectiveness evaluations as pseudo human skins. In this evaluation, TESTSKIN (LSE-high)
(manufactured by Toyobo) was used as a three-dimensional human skin model, and cultured in
accordance with the protocol specified in the attached document. Silybum marianum extract
containing 70% silymarin (manufactured by Indina), soybean lecithin (manufactt'lred by Wako
Pure Chemical Industries) and retinoic acid (all-trans-retinoic acid manufactured by Wako Pure

Chemical Industries) were dissolved to respective concentrations in dipropylene glycol
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Silymarinl .tg/m0.9 Silymarin5 g/m1.1 Silymarinl0
g/m4.7 Soybean lecithinl0 g/m 1.1 Wen cells were
treated with silymarin at a concentration of 10 g/m,
el astin production was pronoted by 4.7 tinmes conpared
with when the untreated control was used. Wen cells
were treated with retinoic acid at a concentration of
250 nM and 500 nMused as a positive control, elastin

(manufisodsted by Wakeeure Uhﬁﬁlcﬁﬂlddﬁstﬁeﬁ SilyBg ﬁaﬁﬂarﬁnﬁeit%ﬂ&?éontalmng 70%

respectively conpared wi th when the untreat
Sﬂym&wnwwllss%\@dug dipropylenetgdyasl based loaau equikialentoenbentration of the

active tn?%?ri eI e‘g]’yxtnlanﬁ oylg%gfh tbgﬁ%%lﬁi ?)g{%tct (?qx}ga?&?lg gh‘f/o? stiklx,gg%rlgfan& soybean

leclthla oyeeire/ Réaped bdfOre\mssﬁldtlbﬁ idibfopiene gBROL whlile WatoitSRIH was dissolved
These results show that treatnment of silymarin

under ggifgtion;ip gom }anﬂe&meeglmwlwc&im@l Wesugsi aglan sitreatechcontrol.

t u st ceII Eal uati on of

Shﬁg/)ﬁ,ﬁﬁ?ﬁ] &gﬁr L Igg ¢ fi%\t}? ange 8"%? B s§ueH) AT ring and the
tissuesRverd waltinet for4ehoutd) %@redftéleﬂfé' ANdre sbiuEBA fhﬂ&@

Thr ee- di_ mensi onacl) human ski n r?odel s? a?ig vﬁg ugg'%&the assay
ring wagashed yshe eulfuse mediven, afer which e@n‘efzsemplﬁamsauddcmmcbﬁw tissues

were FRGSTO ARSI Senl sl QYUY BP0 FET B exration
solution{5@ enMi TnanChr(pH mms%s@uylmd@t gdth@u& bihaRsl mﬁwfag:tured

acc th the praotocol speC| in the att
by Si c@‘:ﬁ‘é'ﬁ V¥IP Wﬁ‘?}‘sd%?h L eflert b@noge@mt dibaihagogeriged mixture

was prébés)!éﬁ%' ance(lﬁgﬁ%{l %%eﬁét@xd%% dof Y Réhso n%?&ftg? nrreing)?? {1%18 fragments,

manuf act ur e uré em cal
after h ihwias dityzed @mdllsalldfda\mastexr ®tetrightait 4°C dndmhen freezeldrRd t8Yemove

water (I“Oélé% C#qr pM fgﬁ g}éﬁﬁplgﬂ, uﬁ&?S Iraae vver ¢ |&2§S§L£ga:eEWMCh was then
used af ﬁlﬁfé%ﬂ%lb}ftﬁ@ sEAp AT Qi h?thg%ﬁ 518 @\Ifas _gg@ﬂﬁfne{i %%g a DG protein

bum mari anum extract contalin

assay kjt @g@uﬁay@rm by Bio-Bey Eah@a@klysjdiasddaﬁﬂﬂe Dowan nﬁﬂwd\(ﬂbﬂ%tent

B B e
mixed S\Qﬁh ual ﬁﬁ(bdn‘i‘ bf‘xﬂ\@é&nﬁﬁ %&ﬁ?le%ffgf @on‘éb ngdnglsag urgcz1 by

pyl ene glyco e retinoic aC|
BlO'RE}MgPéloraéglilQS&Wl@ihlmng Y% anmreameethami émaxﬂfa:ﬂmﬁdlb?ﬁ@o Rad
n.untreated c Next, 60 Al
Labordnleand B 4 0fis it eSS et ecket ey e gnotin i the
sampleassay ring and the tissues were cultured for 24
hours. Thereafter, the culture solution was changed
aﬁfdletqkpéal%glssgyxple was used to evaluate the property to promote type I collagen

production using the western blottmg method. Specifically, 10 ug of protein was applied per
lane, and after separation by SDS-PAGE the result was transferred to a nitrocellulose
membrane. After the transfer, the nitrocellulose membrane was soaked in a blocking solution (a
solution prepared by dissolving skim milk in PBS containing 0.1% polyoxy ethylene (20)
sorbitan monolaurate so that the skim milk concentration becomes 5%) and blocked for a day at
4°C. The obtained substance was washed in a washing agent (PBS containing 0.1% polyoxy
ethylene (20) sorbitan monolaurate), soaked in a primary antibody (polyclonal antibody to typé
I collagen (manufactured by Rockland) that had been adjusted to 500 ng/ml using a washing

agent), and kept for 1 hour at room temperature to cause reaction, The obtained substance was
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ring was washed by the culture nmedium after which a
new sanpl e was added and the tissues were cultured
for 24 hours. The tissues were collected and nmi xed
with a tissue extraction. solution (50 nmM Tris-HCL (pH
7.5), 0.5% (octyl phenoxy) pol yet hoxy et hanol
manuf actured by Sigma-Aldrich) and honobgeni zed usi ng
a Tefl on honogeni zer. The honogeni zed ni xture was
washe@)sBSIRISAY Eé’bnﬁa@%ﬁ'ﬁé& ot Jeany ifdP0 G for
~ 30 m nut es 10 renove t%@susgﬁﬁggéﬁntﬁ%a?élaé%% which it
anti-rapbit-ininahgglebuilinG dias had beed adpuisted to 260 np/giitusimg adCashing agent), and
then freeze-dried to renove  wat content. 20 nmM
kept o, Hou 4TS B PISuiEts' GRRgacsion e SRg sibsiABenbpspashed, and
then dYBUENUANREECN s WekBdn BRoting\ R4 ROR rblgBht '
. Pr otei%nﬁ?n tﬁg‘ussarrpl e was determ rﬁeggﬁtts nguga@%@byAmersham
Bioscignegs)eThe deteeted bandiwassamnned using @d itggdicentRm¢manufactured by

. ries). based gn the Lowy nethod (Non-paten
AmershARHB Bk e b A Feed fsipgmpf e ol esd Bty
Amersham Bibdc@n€es) t@)prbduddinsedithl @tyvas m xed with an equal

ampunt of x2 Laemm i sanple buffer concentrate

gk dens tharepilts nmasurg &y vegstsrmblottingsy garding shepmperpof each

(
t nuf act ur ed i 9-Rad .

tested SLEBLERRTRERORTYe LARAEGDATR Tk S5 e sumericn) reputes
obtainéEiayt intge akalysis witlwespeitite ANl-Ringinypdl Ed1RgeSBAPb ifliRated as
« obt ai ned _sanpl e was used to evaluate the property to
Collagers 13¢'&-B)pe | col | agen production using the western
blotting nethod. Specifically, 10 g of protein was
applied per lane, and after separation by SDS-PAGE

Table3he result was transferred to a nitrocel | ul ose

\ Formulglop, ane was soaked $HCEFAIORI N sol uRelghve expression level

Untrea®d déhiron Pr €epar ed by di Ssol ving sKrmm k1T /BS
contai ni ng 0.1% pol yoxy ethylene (20) sorbitan

Soybearlgeithinr at e so that the skdmmi |k concentrati an
. becones 5% and bl ocked f a day at 4C. The ,obtai ned
S1lymasr1 &évashi ng agent (PBS

Ubst ance was washed in a
containing 0.1 % pol yoxy ¢.gt hyl ene (20) sor bi ban
nonol aurate), soaked in a &ri mary anti body (polycl onal
antibody to type | collag®n (manufactured by3.3
Rockl and) that had been aplj?ust ed to 500 ng/m 2g‘si ng a
washi ng agent), and kept Tor 1 hour at room
tenperature to cause reacd@®on. The obtai ned sglpst ance

Reti vvas.é? washed, soaked in g)ésecondary anti body

etnolGAGd or adi sh per oxi dase Palel i ng 2.0
ant 1 -rabbr t-1mmunogl obulin G That had beenm adjusted—to
250 ng/ M using a washing agent), and kept for 1 hour
atWherothracedimensional bumen skin sedelsandre treated vithaliymareak a

sfta s washed, and en detected usin CL
concerfttiEh GEE 84 Trs B0 T fip-bbieat PoRrPohS Brexsitaraabraued. A
concertipati&NESIUTEA) 1.0%, 1.5% and 2.0%, production of type I collagen was promoted by

2.7 times, 3.3 times, 2.4 times and 2.2 times, respectively. When cells were treated with

retinoic acid at a concentration of 0.05% used as a positive control, the production level was
promoted by 2.0 times compared with when the untreated control was used. On the other hand,

when three-dimensional human skin models were treated with soybean lecithin at a

concentration of 1.0% used as a negative control, the production level was equivalent to when
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Bi osci ences). The detected band was scanned usi ng an
i mge scanner (manufactured by Anmersham Bi osci ences)
and anal yzed usi ng i nage nmaster software (nanufactured
by Anersham Bi osci ences) to produce nunerical data.
Fig. 3 shows the results nmeasured by western blotting
regardi ng the property of each tested substance to
pronote type | collagen production. Table 3 shows the
the untreated tariol mas ubdds Thesdotresulte dldw tHafehgse-difRhyishal Hﬂniah skin models
t tofull-lengtht¥ col I agen (the band
treatec{ WHB éﬁ Tagrin,at a eqngentratian o 8 ﬁ"/q:(prgnom)promgtm theroduction of type I
coll I QFGENtrati on (% Rel ative expression |evel
lagg@ﬁjﬁ'ggfﬁég contr§1 1.0 Soybean lecithinl.01.1
Silymarin0.51.1 0.72.7 1.03.3 1.52.4 2.02.2 Retinoic
aci d0.052. 0. \\hen t hree-di nensi onal human skin nodel s
[E"al%ﬁ?‘é of g@mw ﬁﬁ tqpedly 19/ Rremote Blestin Pioghetiontin atThsee-dimensional
Humaf SkipMbl&) resul t was equival ent to when the untreated
control vvas used. At concentrations of 0.7% 1.0%
1.5% and 2.0% production of type I collagen was

ted 2.7 ti G T 2.4t d 2.2
e e
promot@@p@l)b(ﬂla@@h r(ﬂhct?oxﬁﬁ%‘“tﬁl@ydﬁhéxﬁfb Q?Qp%ﬁ‘ﬁﬁ)qel ﬁ} }aoperty to

positive control, the productlon
promogg,elgsu@ proghston (mp avalapted edingvh tkmeet-dhmenmbnai atmﬂncslmi model.

ot her t hree- SI onal
it S s e B oot By s dine R poRPRY of ach
tested mbsance:m]ﬁembteadlamﬁ peddudtiGOTdBRA ASwa ﬂihelﬁﬁﬁér}éﬁl Lre Its obtained by
the production | evel was equival ent V\El _

image i*%aqm%w&htr?%?téa felblpngth clagtis (the band mﬁ@@@dmeéﬂlassn’simmmg 4).
t hat three-di mensional human skin nodels treated with
silymarin at a concentration of 0.7%or nore pronotes

Table4he production of type | collagen by 2.0 tines or

Formulation Concentration (%) Relative expression level
Untreated control 1.0
Soybean lecithin 1.0 ' 0.9
Silymarin 0.5 0.8
0.7 2.5
1.0 4.3
1.5 33
2.0 2.0

Retinoic acid 0.05 3.3

When three-dimensional human skin models were treated with silymarin at a
concentration of 0.5%, the result was equivalent to when the untreated control was used. At
concentrations of 0.7%, 1.0%, 1.5% and 2.0%, elastin production was promoted by 2.5 times,
4.3 times, 3.3 times and 2.0 times, respec'tivel_y. When three-dimensional human skin models
were treated with retinoic acid at a concentration of 0.05% used as a positive control, the

production level was promoted by 3.3 times compared with when the untreated control was
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[Evaluation of Silymarin's Property to Pronote Elastin

Production in a Three-di nensi onal Human Skin Model ]

In the sane manner as described in the aforenentioned

eval uation of the property to pronmote type | collagen

production in a three-di nensi onal human ski n nodel,

the property to. pronote elastin production was

eval uated using a three-di nensional human skin node
used. €n ihe atherthand, wien thmswumnsmart humdn Bkinwesdety We&'tﬁ&afddrtﬁth

e ding the ch tested substance to
soybe{ﬂ %ﬁ@}n& agzr %cg}cplﬁt:ag Eg qg Hsedasi npggtlgqﬁméroi Hbe production level was
dIHTRS Whér the @it
equlvr espect to ful Ibétﬁ%ﬁ(g{t%l g’ligg%ﬂn T?E%%% actgfefgg-dggensmnal
human skimmoiels treatedwith silymafin ot Ec@hclénurandnadﬂ(m%@ii@xﬁﬁé Bﬁidl&é‘s the

ression | evel Untreated control 1.
pmd“é‘ 23??4%@?@%“06“@ '8 | ymarin0. 50.8 0.72.5 1.04.3
1. 53 3 2.02.0 Retinoic acid0.053.3 Wen
t hree-di mensi onal human skin nodels were treated with
[Evalugtipn, af$ilyanagin’ sPereutancons Adsomption Prépeb§oUdilePigeSkin  Was
equi val ent to when the untreated control was used. At
concentrations of 0.7% 1.0% 1.5%and 2.0% elastin

erlg skihj whoseadsq@paoprdgerdy hat tech | 'sH@ﬁn to ﬂe stfilafRSthatbfhuman

times and 2.0 tinmes, respectively.

Skm was used gjevalnate shaperputnrequs Rlps«vrptma:rgperv;emfesllvmanmommhnt
£ 0. 05%
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19 used. On the other hand, when three-di nensi ona

collec%ﬁngqgh Ald-fsmales masnfacturesthyedhanias Rivedypan wdsdeft biviodm
tempeﬁiur@fo? gﬁ;%?t i(ﬁﬁafrﬁl@es% dgfrgs{%gﬁﬁg%alzﬁp {%g \%] Iéq\gqxf?a rffsfn%' surgical

tion [evel
SClSSOlﬂ N‘tlthehilmidtrmght bledlesvﬂmmls(&tb achlbﬁﬁerTsﬁBh'é $ctutidiOpH ?@} containing

ez di msnS| Kin nodels treated wt
0.05% R kAR Grbufrchied i Nro duroChomisel Indheripsiomstpissed n the
bottont-lager receptor cell of Franz’s diffusion cell, after which pig skin was placed and the

upper-layer donor cell was set. The cell was placed in an incubator controlled at 37°C,and a
stirrer was used to agitate the receptor cell solution. Then, 100 ul of a sample, which had been
prepared by dissolving silybum marianum extract containing 70% silymarin iﬁ dipropylene
glycol, was added to the donor cell and the donor cell was sealed with Parafilm. Two pieces of
pig skin were evaluated for each silymarin concentration. After 24 hours, the sample left on the
pig skin was removed and only the skin that had come in contact with the sample was removed
using scissors. The skin was clamped using spaturas that had been heated in an 80°C water bath,
and kept clamped—and thus heated—for 20 seconds. Thereafter, tweezers were used to
separate the epldenms and dermis. Next, the dermis was finely sliced using scissors and the
slices were placed in a 15-ml centrifugation tube, after which 2 ml of 99.8% methanol
(manufactured by Wako Pure Chemical Industries) was added and the sample was crushed by a
Polytron homogenizer. The obtained substance was processed in a centrifugal separator at

10 000 G for 30 mlnutes to remove tissue fragments and then filtered through a0.45-um

membrane filter to obtam a constltuent analysis sample.
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production of elastin by 2.0 tines or nore.

[ Eval uation of Silymarin's Percutaneous Absorption
Property Using Pig Skin] Pig skin, whose absorption
property, has been shown to be simlar to that of
human skin, was used to eval uate the percutaneous
absorption property of silymarin (Non-patent
Literature 12). The eval uation was perfornmed using the

d| Sﬂymmnntaedainm’eﬂllaﬁlﬁii Be¥n bfepared y'ﬁ?ﬁoﬁ%gteﬁﬁbgmbmananum extract
? e 13). Yucatan mni pig Skin tha a
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Charl es ver ef t
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@kssori wth hlunt strai gpt bl ades. Phosphorl C aci CF
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cell of Franz's diffusion cell, after V\,hl ch pig skin

and the er | ayer donor cell was set.
(ngh'ﬂ?gd@é‘ﬂl}l %J@IBP@&@BI‘Y Oﬂﬁ‘tlpﬂ%ubator control l ed at 37C,
and a stirrer was used to agitate the receptor cell
sol ution. Then, 100 pl of a sanple, which had been
Columpi epar ed by di sS b8 UiGig0s4. Bynhnm P80 mamn@manefichized by Shlseldo)

ining 70% yl ene glycol,
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ColumWitérhpdratuad:i | m Josg pi eces of pig skin were eval uated
for each sil gmarl n concentration. After 24 hours, the

Measueeaiept wavelengtbn 288empi g skin was renmoved and only the

in that had c |n contact with the sanple was
Flowr?ctgrmved usi ng g@nalng d¥s. The skin was cl anped using

spaturas that had been heated in an 80C water bath,
aﬁ_gpkept cl anped and thus heated-for 20 seconds.
THF &afnk reak apcgeaf caek canstimentswas Qa@u@ghamlgntahe concentration, and
the am it S€5iT S8 ger i s, vas
e am 1@ a@ﬂetﬂ%ﬁ@d%ﬂto'&?@(&% is of SKinLpig %ruédliﬁteacﬁlé%a p¢rcentage of

sliced ‘usi ng sci ssors and

the amc_nmt m" Sltbenamn nurgsen pie thatihee] b@ﬁtpedfpavdall lfy*‘dl%omm%jilly%amglr{ﬁnanum
uf act ur ed bY V\ako Pure Chem ca

extract (A0 100p a5 b P ianrlnn e picecihab e stencergtian. The
results Rete/éxpRsssEPIPISAPE 6F aveﬁg‘% sﬂgﬁﬁhﬁ %%&HH?&&“& ?%V\%% ig of two

processed in a centrifugal Separator
pieces gf(plgqshl@t(ggg o Aeshowa, theskpe cf)rragmadmg to asillyrhdrtnconcentration of

0 b nbr fil bt
0.7% ¢ 00T Fk 0l el co PO s sonssiption of
0.5% ta 0%, baggeb&@glﬂﬁf ﬁh@@’éﬂﬂea!@idltf 0B §iB/nYdri0in) thy Béiﬁlmcfeﬁgéé%pldly at

r.act ontaining 70% silymarin in diprop
aconceélltr%moft‘%géach silymarin concentratl on was used as a

SF?{ﬂﬁl ﬁlaﬁﬁfﬁéﬁ S BP&Q/@’[EE Wy )prﬁ% ﬁgs %fr;r}rigrlngte )?preqecohagen and

|ntot ermso prg
elastin productlon in a three-dimensional skin model, as well as from the evaluation results of

silymarin’s permeability into the dermis of pig skin, it is considered that a silymarin
concentration of at least 0.7% is needed for silymarin to exhibit its properties to promote type I
collagen and elastin production in human skin. Accordingly, in the human tests presented

below the evaluations were conducted using a cosmetic with a silymarin content of 0.7%.
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hi gh-speed |iquid chromat ography. The conditions of

hi gh-speed 1iquid chromat ography are specified bel ow

The anal ysi s conducted under the foll ow ng conditions

showed peaks of silychristin, silydianin, silybin A

silybin B, isosilybin A and isosilybin B. (H gh-speed

Li qui d Chr omat ography Conditions) -Col um: C18 UGL20,

4.6 mmto 250 mm (manufactured by Shiseido) Mving

b, Aneh! [ 35:5 Col umm
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rate: 1.0 mM/mn The total peak area of each
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the derms of pig skin, it is considered that a

silymarin concentration of at least 0.7%is needed for
[HumagiTe¥dpri n to exhibit its properties to pronote type |

col |l agen and el astin production in human skin.

Accordingly, in the human tests presented below the

t t th
Homa 60 0 MR RFLR BRI S80] [ Laf'ery Eval uat i on of 1%

S| I ybum Mari anum Extract Sol ution] Silybum marianum
s been u i@ i n foods and nedicines in Europe since
edntle and b femples Gopyplaping yrinkdesware tegisdwand thprresults were

evaluatféﬂ AP SpdcHidAbeldi. %'sh%@&ghgﬁrdnae@%]cé Prepardd §n &oRance with recipe

Irritation was
A by applying approx. 0.2 g of the solution on one side of their face twice a day (morning and
night) for a period of 12 weeks. The subjects applied comparative example B on the other side
of their face in the same manner. After the test period, improvement of wrinkles was visually

evaluated by experts, Table 5 shows recipe A and comparative example B.

Table 5
No. Ingredient Recipe A Comparative
example B
Dipropylene glycol 9.000 9.000
2 | Glycerin . 5.000 5.000
Betaine | 2.000 2.000
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Specifically,
eval uate the property of

containing 1%silymarin to cause skin irritation.
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r;”i$m&ge iHn the sane manner. After the test:
Note zpmah@gctu}myqﬁgﬁgnt of wrinkles was visually
eval uated by experts. Table 5 shows recipe A and
conparative exanple B. Table 5 No.Ingredi entReci pe

OB ST BB Bt RS LGB Rat S S0P PUhjectson
the sidd 6amGdohtie Bosmdbiolbyseardd ré8POAINE tebRhFRIUM

hydr oxi de0. 0650. 065 6Phyt osteryl/octyl dodecyl I auroyl
gl ut amat el. 0001. 000 7SI MULGEL NS (Note 1)0.5000. 500

(Huma Fobi O35 A0RB QR QLB Bpl3- 0003. 000

A test was conducted in accordance with the aforementioned method, and replicas
were taken from the subjects’ crow’s feet before and after the test using a two-compound
replica-agent scan test manufactured by Yamada Shogyo. Winkle depths at surface were
determined based on measurement of the replicas using image analysis. In the image analysis
of replica agent, the replica was scanned as image into a non-contact type optical 3D measuring
machine (PRIMOS GFM) and the wrinkle depth at the replica surface was measured.

In the image analysis, wrinkle depths on the side of the face on which the cosmetic
based on recipe A had been applied were significantly reduced after the test, compared with the
depths before the test (the effective standard was less than 5%). Fig. 6 shows the measured

wrinkle depths, while Fig. 7 shows the measured wrinkle sizes.

[Human Test 3] Skin Elasticity Test

The suction elasticity of crow’s feet was measured using a cutemeter (manufactured by

C+K Electronic). Fig. 8 shows the results measured in the skin elasticity test.
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10Silymarin S (Note 2)1.0000 111D water75.23576. 235

Note 1: Manufactured by SEPPIC Note 2: Munufactured

by I ndi na The vi sual evaluation found inprovenent in

wri nkl es on seven out of 11 subjects on the side on

whi ch the cosnetic based on reci pe A had been appli ed.

[ Human Test 2] Measurenent of Winkle Depth A test was
conducted in accordance with the aforenenti oned

meuetion elastibity dph imeasuring@nethdeikarprbvides AdididaRirFsRin elasticity.
row s feet before and after the test using a

Skin elagficity g saQM o esrase with gemSugionelesiisity ingredsad onbeth siges of the
e, OB dr e ) ot Ui S BB AR A it e on

. determ ned based on ne
which theegematicabased sn rdcipetAdad bexgeipplied.ysis  of replica
agent, the replica was scanned as imge into a
non-contact type optical 3D neasuring mnachine (PRI MOS

[HumateF st ﬂnMéa@&erﬁhtrﬂ‘f*@olHE&I D?‘@]_ the replica surface was
a

measured. In the image analysis, winkle depths on the
side of the face on which the cosnetic based on

RS R e SRS T e e
spectron@sér thadigacefrb @By Totin Yoo @Pé&'). ‘ﬁ@%n'iﬁ&i\%tH] gﬁb,:l?gg@(a.;@g 3t \Rgpsin

shows the neasured wrinkle ‘depths,
decomposed galiagen end ppliagrnase decompos¢d-kntimgeTwste BEd.SKi n

AP ST U SO e AT o

knownfb cteasaby hatufal gging ash@WstoteRBosueStal light, TRARMLRIFIuAd HIE increases
test. 23 Suction elasticity Is a

fbtsinelath@%t | ast _

OF DO {leGamPPSeY CREAETBY VersUPPeeseldes an i ndicator of skin
elasticity. Skin elasticity is known to decrease wth
age. Suction elasticity increased on both sides of the

[Humaﬂg‘@et,5]bEcelingé3viahmtiemse in suction elasticity was

particularly prom nent on the side of the face on

whi ch the cosnetic based on recipe A had been appli ed.

[ Afzelingl@&tuatibn MasseHdRORAn FhickThd (ﬁgﬁ&tiﬁ&%gﬁ% ngs?l?—r‘]svaluate

. level was measured using SKI NSKAN optic
the imprpYfoneas ebvipelensssand elontalrofivbmitskin afierd® vasekd oBapplitation. Fig, 9

shows thRS&sults Oﬁﬁle?%ﬁliinggbﬁ%f’or , the peak areas of pepsin

deconpos en and’ col | agenase deconposed
c 3ht eydwativarfeundstaat five out of 11 subjects noticed improvement on the side of

their face on which the cosmetic based on recipe A had been applied.

From the above evaluations, it is clear that the cosmetic containing silymarin is
effective in improving the wrinkles (based on results of replica measurement), restoring skin
elasticity, suppressing the decomposition of collagen by pepsin and collagenase, and improving

the skin condition (based on self-evaluation results).

Examples

Examples of the present invention are given below. It should be noted, however, that

the present invention is not limited to these examples,
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Wi | e pepsin deconposed col | agen and col | agenase
deconposed col | agen are both known to increase by
natural aging and due to exposure to light, the
results found that increases of both deconposed
col | agens were suppressed. [Human Test 5] Feeling

Eval uation A feeling eval uati on was conducted in which
the subjects were asked to self-evaluate the

[Examipteptloverreamof suppl eness and el asticity of their skin

after 12 weeks of application. Fig. 9 shows the
results of the feeling evaluation. The eval uation
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eval uations, it is clear that the cosnetic containing
si ?ﬂ"fg'rarl?f’qﬁoé effective in inproving tHelwinkles
(s e results of replica neasurene , restoring
skin elasticity, suppressing the deconposition of

c dlydsegenated lgwlisi n and col | agenase, andho nmproving the
slggg lﬁggdi tion (based on self-evaluation results).

EX % S Exanpl es of the present invent “dn are gi ven
badayl.dobécambpul d be noted, however, thﬁt)t.o t he present
invention is not limted to these exanples, 24

[ BOIASe catyl alephodpther cr eam was manuf actBuwy ed based on

t [ LL. percent by weight) shown bel ow
(@%%eg@r@&%@g%%l g 0 (2)St gari cgaci) d I}é) 0
( Bjlyydringenat ed | anol i n4. 0 (4) Squal ane$.0 (5) Cctyl

d%decanol 10.0 (6)PCE (25) cetyl alcohol ether3.0
(7TYEFP@EYS n nonost ear at e2A9 d¢@) apprenriat. 1

(Arbmegey vati veAs deenmed RPRLOPI{ pfopriate

1,3-butylene glycol _ 6.0
PEG1500 4.0
DI water Remainder

[Manufacturing Method] Constituents (1) through (10) specified above were heated to 80°C

and dissolved to create an oil phase. Constituents (11) through (13) were heated to 70°C and

dissolved to create a water phase. The water phase was gradually added to the oil phase to

obtain an emulsion, and the emulsion was cooled to 40°C under agitation, and then further

agitated and cooled to 30°C to produce a cream.

[Example 2] Tablets

(D
@)
€)
)

Tablets were manufactured based on the recipe (unit: percent by weight) shown below:

Silymarin 20.0
Milk sugar 65.0
Corn starch 14.0
Guar gum 1.0
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(10) Aromat i csAs deened appropriate (11)1, 3-butyl ene o
gl ycol 6. 0 (12) PEGL5004. 0 (13)DI wat er Remai nder
[ Manuf acturi ng Met hod] Constituents (1) through (10)
speci fied above were heated to 80C and dissolved to
create an oil phase. Constituents (11) through (13)
were heated to 70C and dissolved to create a water
phase. The water phase was gradual |y added to the oil
phase to obtain an enul sion, and the emnul sion was
cool ed to 40C under agitation, and then further
[Examplgi X]at edPkimuilkool ed to 30C to produce a cream
[ Exanpl e 2] Tabl ets Tabl ets were nmanufactured based on
the recipe (unit: percent by weight) shown bel ow.
(14 Skih Y WB2Ra | ( -
(4) Guar gunt. 0 25&%{’(@;1&#3? ?Ltg?hg%cﬁ)erﬁa%ﬁﬁ%sﬁ B &Bf’%@t)osh"wn
below:was nanuf act ured based on the reci pe (unit: percent by

A h elow. (1)Di propyl ene glycol 9. 000
@) \(A%lgﬁ&)%eﬁlﬁw%%ﬁanum extract containing 70% 9.000
(2) siSilybamirndridtth &att Rt 0% silgmadh at e/ acryl di pRpphy!
tgurl n l\a copol yrer Q. 188 (4) Squal ane0. 127

@3 (shipdroxzeplacrdat/aonddimsiimhpuss N yopdpmet dodecyD.188
@) | @ o ot o1 000 (1)l yoer e 000 T
(5) ( Po)yGartao6@r 0. 200 0.028
6) Phytosteryl/octyldodecyl lauroyl glutamate 1.000
@) Glycerin _ 5.000
8) Dimethicone 3.000
9) DI water 74,742
(10) Carbomer 0.200
(11)  Betaine 2.000
(12)  Ethanol 3.000
(13)  Potassium hydroxide 0.065
(14) DI water 0.650°

[Manufacturing Method] Among the above constituents, (2) was added to (1) and the mixture
was heated to 80°C and dissolved. Constituents _(3) through (8) were heated.to 80°C and
dissolved to create an oil phase. Constituents (9) through (11) were heated to 70°C and
dissolved to create a water phase. The water phase was gradually added to fhe oil phase to
obtain an emulsion, and the emulsion was cooled to 30°C under agitation. Then, a mixture

prepared by dissolving constituents (12) and (13) in (14) under agitation was added and the

entire mixture was agitated and cooled to obtain a skin milk.

Industrial Field of Application

Compositions containing silymarin, silymarin-containing plants or extracts from such
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(11) Bet ai ne2. 000 (12) Et hanol 3. 000 (13) Pot assi um
hydr oxi de0. 065 (14) DI wat er0. 650 [ Manufacturi ng
Met hod] Anobng the above constituents, (2) was added to
(1) and the m xture was heated to 80C and di ssol ved.
Constituents (3) through (8) were heated to 80C and
di ssolved to create an oil phase. Constituents (9)
through (11) were heated to 70C and dissolved to
lantscas ed iMaERitd
D e et FiyeRUGE Frobfee HeRbbtilebn peovpe
COHagéhﬂll%fﬂéﬁlmméhQ:bmnwdmmO“@sum}becrvea@dsupplenessﬁhéIalasﬁmt of the

sim fl K5 e 5PN PP e Mo Skl idaiatss bt r o

m xture was agitated and cooled to obtaln a skin mlKk.
I ndustrial Field of Application Conpositions
containing silymarin, silymarin-containing plants or
extracts fromsuch 26 plants as prepared in
accordance with the present invention pronote the
production of type | collagen and elastin in the
human dermis. This inproves the suppl eness and
elasticity of the skin and keeps the skin youthful

| ooking and free fromwinkles and saggi ng. 27 Scope
of Clains 1. A conposition characterized by contai ning
silymarin and having a property to pronote the
production of type | collagen and/or a property to
pronote the production of elastin. 2. The conposition
as clained in daim1l, wherein the silymarin is an
extract from silymarin-containing plant and/or
derived fromsilymarin-containing plant. 3. The
conposition as clainmed in Caim1l or 2, which is used
for preventing skin aging. 4. The conp03|t|on as
claimed in any of Claims 1 to 3, which is used for
external application on the skin. 5. The conposition
as clainmed in any of Cains 1 to 3, which is a food.
6. The conposition as clained in Caim4, which
contains 0.7%to 2. 0% of S|Iynar|n as an active

i ngredi ent.
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7. The conposition as clainmed in any of Clains 1 to 3,
which is a cosnetic. 28

Scope of Claims

A composition characterized by containing silymarin and having a property to promote the

production of type I collagen and/or a property to promote the production of elastin.

The composition as claimed in Claim 1, wherein the silymarin is an extract from

silymarin-containing plant and/or derived from silymarin-containing plant.
The composition as claimed in Claim 1 or 2, which is used for preventing skin aging.

The composition as claimed in any of Claims 1 to 3, which is used for external application

on the skin.
The composition as claimed in any of Claims 1 to 3, which is a food.

The composition as claimed in Claim 4, which contains 0.7% to 2.0% of silymarin as an

active ingredient.

The composition as claimed in any of Claims 1 to 3, which is a cosmetic.
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