WO 2011/ 022451PCT/ US2010/ 045832 HUMAN SKI N EXPLANT CULTURE SYSTEM AND USE
THEREFOR CROSS REFERENCE TO RELATED APPLI CATI ONS This application clains
priority WO21B224310vi si onal Application 61/ 235,923 5fi PE€a/UA@0AY5832, 2009.
The conpl ete disclosure of the aforenentioned related U S. patent
application is hereby incorporated herein referenc I poses.

FI ELD OF THE | MlMANSRKIN %ME&HW&BE@W%TEM&@P&ES%%I@*%E& gki n
explant culture system and use of the systemfor testing the effects of

conpositions on the netabolic activity of the skin. BACKGROUND OF THE
| NVENTI ON 151 n vi t r oClRE#2P RERERENCEL1Q RELATEDARBLICATIONS component  of

coth basic and appl beglicaRse et pfiBfty G VLS WIRRorRd APBACIEREIogYgses | or
the skin is of increasing priority, due to the recen ur opean nmuni ty
regul at ison fildthAupast2 1t RE0Us The tompietadiscsuregf therafarestestioned rejatedi ent s.

Human skin pl ants have been studied in culture for_nore thap 50 20
years, mai r‘rﬁ}é-fﬁateniapat@@%m' e )jiFCQFR?r?‘@H %?'Béjryrfﬁfer%%%{g a[Pesearch.
However , tgﬁﬁﬁo del systens center on epidermal activity, and fail to
reproduce dernmal and adi pose | ayer netabolic activity and tissue
architecture. A paper, "Repair of UVA-Induced Elastic Fiber and

Col | agen Damage by 0. 05% Reti L ex Vvivo Human Skin

Model " by S. Boisnic et 25al. n@ﬁ&%&ﬁ'&%h@éﬁﬂs for Topical Use of

Nat ur aljgRet i noi dghe ﬁ%fsbﬂﬁin%w&?ré|§t_e8%%qﬂ%hﬁ%kinPé>@1mmc&mwse gfstamSatel lite
Synmposi um hel d at the 7th EADV Meeting, COctober 7, 1998, N ce,” France

(Edi t ors: JandHiseSaithatsys@mdartesihg theeetests of sompasitigos on, thepetalbalic

Sweden) , di%iu seﬁ the .effects of retinal dehyde on collagen in skin expl ant
cul tures. K& Q0iNEo?Tof a recent publication, "Effect of Green Coffea

Arabica L. Seed Ol on Extracellular Mtrix Conponents and Wt er-channel
Expression in in vitro and ex vivo Human Skin Mdel s" (Journal of Cosnetic

Dglrmatol O%y, 20092§ar}8( 1) B?@'G?RS%NB/ZQEJﬂEDN\E?&TW! Cet al.) were not
'?'he?e]E 3‘:52 O\tlvhey\qﬂsgé% h&?@gfég%a% g’g%&%ﬁg%%’ %61915] (rzl\t”sqg:érbrﬁé\@t%}gt%@%\n{h? Les-

their test mghbadapplicdmesearshai Tiesl develdpmismetf ssich mobdéli systems titiethe
synt hesi s of collagen, elastin, and other extracellular matrjx conponents.

5Despi t e t KN SaehinARASHTI PHEdY, Bup e e ferant BusoreaibhONHOVRY Y a
S ey, APRARLIERIR oFYRHETI b el FRAMENSIY PV ) 0% 2
ski n conpart mentdum@heslkdni expddrae laavee edeh ostudiedeins eultire &urraoe tiaare H00f
cul tur ez% biyoe%sris,esfﬁaiinf;/ for epidermal biology and for epidermal cancer research.
However, these model systems center on epidermal activity, and fail to
reproduce dermal and adipose layer metabolic activity and tissue architecture.
A paper, “Repair of UVA-Induced Elastic Fiber and Collagen Damage by
0.05% Retinaldehyde Cream in an ex vivo Human Skin Model” by S. Boisnic et
25 al. given at New Concepts for Topical Use of Natural Retinoids, Retinaldehyde
in Perspective, Proceedings of a Satellite Symposium held at the 7th EADV
Meeting, October 7, 1998, Nice, France (Editors: J.-H. Saurat, Geneva,
Switzerland; A. Vahlquist, Uppsala, Sweden), discusses the effects of
retinaldehyde on collagen in skin explant cultures.
30 The authors of a recent publication, “Effect of Green Coffea Arabica L.
Seed Qil on Extracellular Matrix Components and Water-channel Expression in
in vitro and ex vivo Human Skin Models” (Journal of Cosmetic Dermatology,

2009 Mar;8(1):56-62, Velazquez Pereda Mdel C et al.) were not able to show



10order to enable studies of topical applications of agents and

conpositions. The standard biopsy size of 4 nmin dianeter does not support
such studveoir/ox24duman Ful | - Skin Cul ture System for | nt @CTarstélonadssst udi es”
( Epl ast 2009; 9:e5. Published onI ine 2009 January 9, by Lars Steinstraesser

et al.), describes the culture | arger skin |es and. . docunents the
preservatl difests i Rbpriguares. 1 h‘?ﬁe&r rmeé(éJS@FH'i'ﬁ't% Qgi¢a SECIPIHPSNYBRN 4

weeks. 51 incObibY Wi Fndif RIPAEERSIRY AR ur%‘sé’%ﬁéc?fd‘%&furﬁ@hts expl ant

systemwa not to mmc the“in VIVO serv Ic activity.
There is a stiomilation imgtheesydttesis af d:mjmensHastnex@choﬂwemdeaceimrematrlxat best
represents the i ol ogi cal conplexity, the netabolic activity, and the
20st r uct ur &° rf“?é)’k%ﬁﬂy of all skin conpartnments, and has a sufficient

surfacesarea to eSthbQBAGRhg$ bEMSIBHapdhs hhéRsSk aa@&ﬂmlrfy‘ﬁeéd)fﬁ?%ﬁi tions.
SUMVARY OF THE | NVENTI ON The present invention is directed to a human skin

expl ant culhumen §y@t@mlazﬁ rn@cd@rayetemrgtrsatﬂn%taremasentaltb@@wwakmk@l a di anet er

of Dl becedEiEHNY e niiap SRR, A s S0tk MCUB B S0 Vot tive o
F-12 nutri Q@mmmhgng, about 0.5%to about 5% by weight of fetal bovine

serum 1 to 20 g/m of insulin; 1 to 20 ng/m of hydrocortisone, 1 to 20
ng/ M of epi der nENErgrivAISe BOEGE tincreane the wtacsiases Of sHlUReFRIePTes The

presentyql MSgLL RDeRae I BPRATBbBAG GRS SISkentd AlddoABostbet 86 2

conposition Tor topical rca risin ating a skin
bi opsy haVIman@erdltﬂopsyemze|a>fmnabumduamétendoesawo‘redppmtcsunbrsmduesg, “Aabout 40%

b % by | f dified b %
Hbout 609 UG- SR o SO (oA aions S 65 SRS 2998 S55, by
wei ght of flﬁlﬁﬁ}lsh%e‘ﬁn’\ﬁs%b?'ﬂan%]@f; eplz%egé@ S’tfeldé’t‘t"“‘a‘é%!{"@r etlaIt)c’dé’é)c‘,rl%/s"ﬂwe0f

hydr ocorti sone rmal growh factor; and | x antibiotic
antinycot i oculimlre:D’émr@ereslelkbroplé@smmdommemsehemematwpb’tfaﬂlstqogip@I yi ng

of “the B (PBPEPES TN REPCHHALS forhwerhs A hBIRE ciguPhanrsBrae °*Pone
conposi ti Oreﬁfreéﬁérﬁ pa&ef of tﬁls%ﬂilérﬂ%ysférﬁ watefotiHH tidt & ARshicthdenaiyded

above, in order to separate the biological effect of the conposition on the
di fferent s¥sercethpwtabalictactivitym t he effect of the topi cal 10del i very

or osent | nvent 1 o1& etk eyl S e SRS,

and for enafddthepraebatahephysiologital d@fm;ﬂekltyi &y@rrfet@tﬁoltcrm:twky naricbgwepl ant s,
whi ch enabl es the study of effects of topically applied conpagsitions.

Cormon| 3, sszrwtlérﬁbm@@rﬂy&fe" skibccaaPatmgants: gpdines aweiicigniipuriacearestio2- 4 m
ndcr S an PP THACH ABLER] SUHISARREROTyRyRhe oot er of Lhe 1| e
size are not suitable for topical application. The optimal nedia to support
the integrity SUMMARY OF THE INVENTION
The present invention is directed to a human skin explant culture system
25  comprising a human skin biopsy having a diameter up to about 25 mm in a
medium comprising: about 40% to about 60% by volume of Dulbecco’s modified
Eagle’s medium; about 40% to about 60% by volume of F-12 nutrient mixture;
about 0.5% to about 5% by weight of fetal bovine serum; 1 to 20 ug/ml of
insulin; 1 to 20 ng/ml of hydrocortisone, 1 to 20 ng/ml of epidermal growth
30 factor; and 1x antibiotic antimycotic.
The present invention also provides a method for determining an effect of a
composition for topical application to skin comprising: incubating a skin biopsy
having a diameter up to about 25mm in a medium comprising: about 40% to about
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20o0f | arger human skin explants, which enables the eval uation of
topi cally-applied dermatol ogi cal actives, has now been identified.
The cul t WO 28ugR4miconpri ses a medi um cont ai ni ng Dul bec ®6TAISpidio#isa2]
Eagle's medium ("DMEM') with a high sucrose content. The Dul becco's

dified Eag| e’ di be ,obt aj. fo | e f o) VI T
Cor por at o0 BeAPILcHb e DaReCeasaac 50 Ersie s rSeatith #pal 4821 ohidh e

(D-MEM (10 vdibrAeiof FU1D Rltrightianasy! S68ut0.9% 96 about 5% by Sighfiexiefal Of DVEM
may range from about 40 to about 60 percent by vol une, “for “exanpl e, about

50 percent boyinearom; 1dd 20hey/miedli insalinTheéo 20digimi aff Folreamtisones 1Fe 20 nut ri ent

m xture ("F-12"), The F-12 30nutrient m xture may be obfained, faor exanple
from I nvi t MSYBhoieRIdermal igff?i’}’t%r(}ﬁ?t%@é?&',%t%@gﬁ agimy_cg@c hﬁrﬁﬁ@rﬁ SKiNxt ur e

(Ham (%X) . ieﬁlﬁicglé?rtéﬁg ?)nu;t]té%iggll ap I n@ﬂ@’éﬁmﬁésit’?ﬁrﬂ@ntﬂ%é bﬁﬂ%idﬂggture nay

range from ﬁigout rcent” by volunme, tor exanple, out 50
per cent by and anayzing a bicdogiealiresponse of thghekinmbitipsnté the ¢amposiidrudes bovi ne
serum for ex |l e fetal vine _ser.um The, bovi,ne serum be.obt ai ned,

For examl SRS ATRAEgE HEaPREHITH oneberLisatoied Mads e r

Bovi ne Ser UfediGRiestiibetflabdeatm orjd@]f‘ﬁi sapirad/tha@ blofogidd @8 ctlstne The

anount of bovine serum may range fromabout 0.5 to about 5 percent by

wei ght , f orcosxeasiion, orathe differepesiie aempartmsnighiromdhe effectal dheitapical

The rrecli um(égi &prpl enmented with insulin, hydrocortisone, epidermal 10growth
factor P E )’ and antibiotic antinycotic ("ABAM). The amount of
insulin my range from1 to 2014/ m, for exanple 1014/ m . The insulin may
be obtained, for exanple fromSigma (St. Louis, MO, USA) as insulin
solution human/catit 19278. The amount of hydrocortisone_may range froml

to 20 ng/m, for exBNPTAILEDDRSGRIPTHON/QFRIHEINVENEHON: obt ai ned,

for exanpl e frompa giRré Sistetntitie pMlentipbniish BYEERE RrldxEsHindPeeder
7-irradiated/catit HO0135)" The anmount of epidermal growth factor may

range fromviahilty 20skig/explantsoandios ephelindmetgbelic athdty &b ialléayess obthewkin f act or
Ushy s SRecBini it Ramss e fy B phect 8 Gl iobRaBy sPb e T B85 o011
The anount of artémh@niyc skintexpleresd e usedlas skileiopsiasvitt & disandtenyicddi ¢ may
be obtai ned, for exanple fromlInvitrogen Corporation (Carlsbad, CA, USA) as
Ant i bi ot i c-TARt NBEessINEe (argexexpiantgungea neaesis abtheocenigr, of the tissue
under standard culture conditions. However, skin explants with such a small size
are not suitable for topical application. The optimal media to support the integrity
20  of larger human skin explants, which enables the evaluation of topically-applied
dermatological actives, has now been identified.
The culture system comprises a medium containing Dulbecco’s modified
Eagle’s medium (“DMEM”) with a high sucrose content. The Dulbecco’s modified
Eagle’s medium may be obtained, for example from Invitrogen Corporation,
25 Carlsbad, CA, USA as Dulbecco's Modified Eagle Medium (D-MEM) (1X), liquid
(high glucose)/cat#: 11965.
The amount of DMEM may range from about 40 to about 60 percent by
volume, for example, about 50 percent by volume, of the medium.
The medium also contains F-12 nutrient mixture (“F-127). The F-12
30 nutrient mixture may be obtained, for example from Invitrogen Corporation,

Carlsbad, CA, USA as F-12 Nutrient Mixture (Ham) (1X), liquid12/ cat#: 11765.



Human skin explants of up to about 25 mmin dianeter, for exanple from 25
about 2 to about 25mm or about 4 to about 25 mm or in certain enbodi nents
about 12 Won2on/ud4smet er, are placed in the nedium The REMAUSAVISI¢8BU be

| evel ed with the height of the explants. I n one enbodi ment, the

expl ants are incybated at t 32 .about 37 C, boyt. 32 C.
I;(phas been ulnex Byt qf%g%nyﬁﬁf‘% &ggﬁr%urﬁay{qﬂg Tjﬁ%@%ﬁﬁ@ gléﬁ?f'g@roature
f 37C hval d
rom ( W@rbg nagﬁjm@,rfaﬁ ?’iﬁ%plb?a@&ﬂ% ;?&é‘erﬁrbgwoﬁﬁné%mﬁé nfddiorhval an

better int metabolic activity of the éxplants. It has been al so
unexpect edl y f oulie mediunr diher mgludes bowinewseruny, fos epemataietal towime37C

tandard t to_about 32C for. the first 24 h f_cul turing,
and then  IBU01 1G3RHEERRaTH paY P atadd et R et < ot s7c

al so enabl esorbeRieh (EHAYbARICRANISRESS Bétal BbGEE ISeyurAnderieabigbatc activity of
the explants. In another enbodi ment, the ampunt of fetal bovine serumis

reduced frdnactivategiieaté: 10882THES al so enabl es | onger survival, better tissue

integrity and bette t i Vi t In
anot her enbodi rrgltrne 5m§gﬁe§%%gm%ssaeg¢® *%}Zﬂég{gteefgb%%gébgé§g%§i6§ljﬁ§uh1§'&ep F ed

at nospher e (goRéighn ifdraxarapy, abolut petddt by weightTofthe whédiu®. medi um i s
refreshed daily._That is, the nedia and nutrients are renoved and repl aced.

10The cul ture medieumedsadisi sYPpimead wih insHienbYEACaPI® ridesdige

OThe cul M Yormoies i FrientydRoe e
of 11 safe SPUITERITEE) AT ARDAR HPNBIBBANY, (e damge that |

| eads to cell arthdgameuet ciéadlin rsaciange ftame 1o @0ery/myroroéxansie U pg#ot.osi s.
Tissue viability nmay be denonstrated by histol ogical analysis of

15hi st ol ogi 0¥ iNgulty ARK e Abtaised feeexaropls, fromm Signa (S kBHISt %Q,iL&A)oaS i nt act
and nor mal iﬁélﬁﬁus%glﬁfoﬁml}rﬁ%/t’étﬁ: o278, Tissue viability may al so be neasured
by the analysi's of gene expression of genes known to be essential to cell
viability. Such TDenasountdfiyerododisoacenayptangernfrared to@0 rag/o, dopexampglenes

defi ned as "housek in enes. 20Housekeepi enes are typi ca

const i tldt i viO B s?ﬁgﬁygﬁé’ﬂ{spﬁﬁé’ﬁ'?X EB%GB'@NP%J??%%A@M‘F 50%%'5%@[1)/ evel
across nmn : i r.0 h sekeepi n enes
are typi ca?ll'[d;ﬁsr’y(lqdai irjg’%\j\?(s)?&ta gb%?ﬁ?g-égﬁjgg’ ﬁﬂ%tﬁﬁgedg{g?tf# ﬁ?ﬂﬁ%'s gengralglg
assuned t hat theTrexameast afrepiderinaligeiei facior menesngessfromt! t@f 2Gog/ed, foy

el ude, - bUAXeEIRE AT TIoRGeauR SROMEAPBRT MEY P TRABKIR. FERIEIS. Ti Ssue
2 LY g Ml OB urabuq A Sk RURBTIITE ki ) L1, L
ef f ect 200f EpidpwsaltGronth Factot pGE ftatdpBHGERtlon to the skin. The nol ecul ar,
cel lular andfor The amount of antibiotic antimycotic is 1x. The antibiotic antimycotic may
be obtained, for example from Invitrogen Corporation (Carlsbad, CA, USA) as
Antibiotic-Antimycotic (100X), liquid/Cat. No. 15240-062.
Human skin explants of up to about 25 mm in diameter, for example from
25  about 2 to about 25mm, or about 4 to about 25 mm, or in certain embodiments
about 12 mm in diameter, are placed in the medium. The medium should be
leveled with the height of the explants.
In one embodiment, the explants are incubated at about 32° to about 37°
C, for example about 32° C. It has been unexpectedly found that reducing the
30  culturing temperature from 37° C (standard temperature) to about 32° C enables
longer survival and better integrity and metabolic activity of the explants. It has
been also unexpectedly found that reducing the culturing temperature from 37°C

(standard temperature) to about 32° C for the first 24 hours of culturing, and then
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30physi ol ogi cal responses of the skin explants to the tested conposition
may be neasured. The skin explants may be anal yzed t hrough hi st ol ogy,

nol ecul arwanalyges1 bi omar ker anal ysis, and the |ike. WOI/US2010/045832
2011/ 022451PCT/ US2010/ 045832 Specifically, the current invention

enabl es hi gher |evel of, 6 and resenb| ance to th t ic actjvit f
Skin ©n i JorubaRaie Syt et 5. ShoeneoER ok sHan oradetet mad i | °
activity qurfdhﬁeg?lfbbﬁ@a&ﬁ[ifz%rfm@a& art. the skin may be neasured using

r

explants cultured according to the invention. As used herein, 5"nmetabolic
activity" neans lnkeotier endbogiimenteiter arseunirof detat heving seriesisgedficegsiiem

products or_the. activity of proteins such a nzynmes, .and the creation of
end- pr oduct °,° t%i@"t hJ”?;f? @Ysé’p%[}ﬁ%éqsi I9RgET VY ﬂleégt??rizté%%m )éra{]ﬁr?ﬁttt?r and are
not only esfgmRbbid adtRity bf FRUGINMIaPE dAMsOr survival . In one enbodinent, the
met abolic activity of an explant cultured 10according to the invention is

anal yzed by gendneéxpthes smiedinent hoexpiyde pre cyeaied In a standapgdr t he

epi der mal , I C LAacl ude, but are not limted
to, kerati ﬁ%ﬁ@é%gg@@cﬁggﬁ@m%g% @ég@g@‘%’.w& keratins such as keratins
5, 14, 1 and 10,THARRre atedKER S refiedna® tainocTiis is pies hiddta gedestrigntshargéS as

tyrosi nase, TRP-1 and TRP-2 and ot her nel anogeni ¢ genes. For the
der mal conp&MmoYeAendreplaeedki n, such genes include, but are not linited to,
el asti el asti j Fb B b R okl DU , and
col | aggr(?s such grsr%go @%@#Pﬁfﬁ%ﬁ%&&ﬁ%ﬁg%@%ﬁ cﬂtlb?%gég%?glgé%@}hgwyof t he
ski n, such Aros=i hereinydenatbibing tissue viability’ mdaed t2€ ehabling gfdigeumé suryaaeim, such
as PPAR-y, leptin, UT4, FABP4, AdPLA2 and Prefl, and lipolytic genes,
Such as PpAME Ay MeiRveriape ssindanaBR suen o sogtRet o8af’
carni tyl paldpichas the Hlias of 88, F&RBdsis | N anot her enbodi nent of this

! / T HS

invention, the netabolic activity of the dermal |ayer of the skin is

anal yzed by hi stTobsug viabilibr mayrhendemensicaiediayshisgical @natysist ot i ssue
sections of _.an explant cultured accordin 0 the invention, anpl es of
such sﬂgi nim%%’lqgﬁ(%”%%?mﬁﬂtt'sﬁﬁSﬁBtt'orﬁ’ ﬁpﬁghetd&rnqqﬁrgﬁgﬁgimtﬂgé ni ng t hat
docunent s eiHiat 69sd asdhitBefurder network, or pre-col |l agen

i mrunohi st ochem cal staining that docunents new col | agen synthesis. In yet

anot her enbodi mehissuea wiabikigt Aey|also hetmeasujedpyhe agalypissd desger of 30 an

expl ants acggor di I i i r .ana I | es
i nvolved in Ir%%sﬁ@nﬂéfg%@?sl g@‘?ﬁ%‘% Bgréés%ﬂ@é;\zyé%ﬁiv%gﬂ?hgﬁ ?hﬁeﬁfregqﬁnéggg of
t hese expl anitsre Poanmited tofa grlp oijerwsl dsfineddstheusbkéesing genesl imted to,
secreted WO 2011/022451PCT/ US2010/ 045832 proteins such as leptin, and the

secret i20n doysqkegPia eRNASearedipiRaky consitidivg 9enRs thahaestransqrioed ata ¢y

aci ds. relatively constant level across many or all known conditions. The products of
the housekeeping genes are typically required for the maintenance of the cell.
It is generally assumed that the expression of housekeeping genes is not
affected by topical treatments of non-toxic agents. Examples of housekeeping
25 genes include, but are not limited to actin, GAPDH, 18S RNA and ubiquitin.
Tissue viability may also be measured by any means known to those skilled in
the art.
The culture system of the present invention enables the study of effects of
compositions for topical application to the skin. The molecular, cellular and/or
30 physiological responses of the skin explants to the tested composition may be
measured. The skin explants may be analyzed through histology, molecular

analyses, biomarker analysis, and the like.



Unl ess defined otherwi se, all technical and scientific terns used herein

have the sanme neani ng as conmmonly understood by one of ordinary skill in
the Sart WO 20tiVepdsihe i nventi on bel ongs. \Whenever used, PEMUSPEOOEIBAgE | S
wei ght by weight (ww) unless otherw se indicated. Exarrpl es of the

present inventiaon are | bed hel o The t b
construed to be IREHT F@@y ?r&e PWée"(‘fé'i“éf?r]\‘[\{Qnteﬁ‘@PL?é qﬁﬁ@@iﬁg 1r¥1]8re © Human
abdonmi nal Srlééé}ﬁbl‘é%ét&ﬁhtearhé%o% bt fo%!@’ﬁcih GRBSAMI dorasBriveents by the

i ndi vi dual s ergoing plastic surgerfy. Patient i1dentities were not
di scl osed tskimpexpanty dheonéiabielit actlvity pf therthrﬁm@m[aarﬁeemtdi thesshin prery be

| at 15P h. bi o 4 12 di t t
it o't ect odnegS Bl BB UtyET Seg e e R A Fes el «
Pen/ Strep (¢ %fé@awblt/d&%vuﬁﬁ 'ﬁnea?%Qﬁg/aEEﬂ@é §6M exire8967 on the( SiniHesls of
gent anyci ne (20Qug/ m), obtained fromlInvitrogen, Carlsbad The

expl ant s W@dlﬁﬁt&QéWQ aptwﬁseoﬁpmt@m%ﬁwcmeazym%s &ndithe Teaatien of esdppl enent ed

bl aced i n_ R eh off izt o RS eel ArbBiApeh & i 4 nbRl g 2. 27
refreshed dsskitial ddisguévi@biey er sropar.ative. Medium 1 was according to the
i nventi on. Tabl e 1- Media Tested (unless otherw se | nd| cated, all

materials were 25ﬂﬁ‘ﬁ&@@@@'m%*ﬁh?W¢W86%ﬁ?t'W&f&ﬁ RIBARECY R a
oaron e, el hESs 1 PBiion B aplecl BEREIOERU0R SRIRLEBRY 20po/
50% Dul becaggresibdi fi ed Eagle's Medi um (DVEM + 50% F-12 Nut rient Mxture
WiT1am Nedia Bordns FREISTTIA Romagpams bt 115 skieabydh SEeneuREaPUTe. ket 2,
‘é"‘oltog/ ‘r’rg”ggrEncftil%%kﬁ”?&%tlﬁéé‘ﬁéaexpy@ééé@r@ﬁéé $uchM3 sﬁ&ﬁ'ﬁ&!@ér@tlﬁ@%é’h ag% FBS,
keratins 5, 14, 1 and 10, PAR-2, or KGFR, and melanocyte specific genes such
15 as tyrosinase, TRP-1 and TRP-2 and other melanogenic genes.
For the dermal compartment of the skin, such genes include, but are not
limited to, elastin, elastin-accessory proteins such as Fibrilin-1 and fibulin-5,
and collagens such as collagen1a1 and collagen 4.
For the adipose layer of the skin, such genes include, but are not limited
20 to, lipogenic genes, such as PPAR-y, leptin, GLUT4, FABP4, AdPLA; and Pref-
1, and lipolytic genes, such as PPAR-a, acyl-CoA dehydrogenase,
phosphodiesterase, CPT carnitylpalmitoyltransferase and GPR81.
In another embodiment of this invention, the metabolic activity of the
dermal layer of the skin is analyzed by histological or immunohistochemical
25 staining of tissue sections of an explant cultured according to the invention.
Examples of such stainings include, but are not limited to, Luna elastin staining
that documents enhanced elastin fiber network, or pre-collagen
immunohistochemical staining that documents new collagen synthesis.
In yet another embodiment, the metabolic activity of the adipose layer of
30 an explants according to the invention is measured by analysis of molecules
involved in lipid metabolism that are secreted into the culture media of these

explants. Examples of such molecules include, but are not limited to, secreted



WO 2011/ 022451PCT/ US2010/ 045832 Medi um E 50% DVEM + 50% KBM 2, 5% FBS, with
supplenent listed in Table 2 Medium F 50% DVEM + 50% F- 12, 5% FBS, with
suppl emrerWOI20EYB45In Tabl e 2 Medi um G 50% DVEM + 50% F- PET/IBWIBBE;83 t h
suppl ement |isted in Table 2, except BPE Table 2- Media Supplenents

e R T N e A o I S e
defined ti nﬁqd)ﬁéh%@fenﬂ%tpfgﬂy gg@rsnl ght in 10% formalin (Richard-Allan
scientific, Kalamazoo, M),  and then stored in 70% et hanol. The sanpl es

were then enbeddédlesatdeflped aftfarwigs, cadjItechamdalﬁ\dtscnﬁredlc(tsrrpmﬁeeher@nocessed
for hemato lin, and eomﬂ % st ai nilngl a n {bandar r.oced | mages
of the st ai RN LECATIRDISRATS ab LamRad Y Bnd8rsiged bY S0 at ofBeBhak T TLine,

DMLL, Lei cagrt £ veidhathe.inhéhtioansklengd. CAMepever @sécﬁ'dﬂ&@é\@ntﬁ gelisWei

Canada). At |east 12 |)Srr§ﬂes fromeach tested condition were graded, by

expert  gradey weighb{wiw)swiless athegwiseyindigated. a f ocus on epi dermal cel | s
integrity and dermal collagen degradation. No necrosis was identified up to
12 days for the explants cultured in 15Medium 1 for either the 4mm

(standard size) E)iarﬁ@legmf(Hea;mgee@tim\@e)ntemdredeSc:nU\ddrtbemh Thenoverionol at ed
cells were observed in the e(i) derm s, no extracellular matri x

degr adat i orShadd Aet Be cepstrye b iryited tﬁﬁhQ getpdly theregf- culture. In

contrasf, necrosis, dernal matrix degradation and vacuol ated epi der mal
cells were observed at 12 days of culture or at earlier time points 20
usi ng Medi aExa @gle Tabl e 3 provides the data froma represent ative

exper | ment. conpar ] g Madowhd A0k Ml Mk P b md dheSed it he ot her

healthy individuals undergoing plastic surgery. Patient identities were not
disclosed to preserve confidentiality, in compliance with US HIPAA regulations.

15 Punch biopsies (4 and 12 mm in diameter) were first disinfected at room
temperature for 30 min with DMEM supplemented with Pen/Strep (200unit/ml
Pen, 200ug/ml strep), fungizone (5ug/ml), and gentamycine (20ug/ml), all
obtained from Invitrogen, Carlsbad CA. The explants were placed in the
different media listed in Table 1, supplemented with antibiotics and a cocktail of

20  growth factors listed in Table 2, and placed in a humidified chamber at 37°C in
a 5% CO, atmosphere. Media were refreshed daily.

Media A-G were comparative. Medium 1 was according to the invention.

Table 1- Media Tested (unless otherwise indicated, all materials were
25  purchased from Invitrogen)

Medium A BioEc media (Laboratoire BIO-EC, Clamart, France) 5%
Fetal Bovine Serum (FBS), 50ug/ml bovine pituitary extract
(BPE),1x antibiotic-antimycotic (ABAM)

Medium 1 50% Dulbecco’s Modified Eagle’s Medium (DMEM) + 50% F-12
Nutrient Mixture (F12), 5% FBS, with supplement listed in Table 2,
except BPE

Medium B Williams' Media E, 5% FBS, with supplement listed in Table 2

Medium C KBM-2, with vendor’s supplement (Lonza, Walkersville,
MD)

Medium D KBM-2, 5% FBS, 50ug/ml BPE, 1x ABAM




WO 2011/ 022451PCT/ US2010/ 045832 |listed in Table 1 and the suppl enents
listed in Table 2 confirned the superiority of Medium 1. Each data point
present edWPrROMABR413 represents 3 |arge biopsies (12 nmPCTIS0IGHO&SBNhg scal e
for these studies ranged from1l-5, with 5 having best tissue integrity. For
each study,—theintegrity_of_the tissuejnpediately—bpriorto—etlturi ng
(named " pr|dledibfuEe" heﬁg%% ot PAGKBY-2, 5% e, with peBplgment Uelgdum
epi dernal |dernal epi der npgggroal Pre-culture 5 55 5 Day 3 4.5 4.5 4.5 4.5
Day 6 3

Medium F 50% DMEM + 50% F-12, 5% FBS, with supplement listed
in Table 2
Medium G 50% DMEM + 50% F-12, 5% FBS, with supplement listed

in Table 2, except BPE

Table 2- Media Supplements

insulin (10ug/ml)
hydrocortisone (10ng/ml)
EGF (10ng/ml)

with and without BPE (50ug/ml) as
indicated.

1x ABAM

5 Skin explants were harvested after defined time periods, fixed overnight
in 10% formalin (Richard-Allan scientific, Kalamazoo, Ml), and then stored in
70% ethanol. The samples were then embedded into paraffin blocks and
sectioned (5 um), and processed for hematoxylin and eosin (H&E) staining
using standard procedures. Images of the stained sections were obtained
10  using Leica microscope (Leitz DM1L, Leica, Allendale, NJ) and a QiCAM
camera (QIMAGING, Surrey, BC, Canada). At least 12 images from each
tested condition were graded, by expert graders, for tissue integrity, with a
focus on epidermal cells integrity and dermal collagen degradation.
No necrosis was identified up to 12 days for the explants cultured in
15 Medium 1 for either the 4mm (standard size) or 12 mm (large size) explants.
Minimal or no vacuolated cells were observed in the epidermis, and no
extracellular matrix degradation was detected in the dermis up to day 12 of
culture. In contrast, necrosis, dermal matrix degradation and vacuolated
epidermal cells were observed at 12 days of culture or at earlier time points
20 using Media A-G.
Table 3 provides the data from a representative experiment comparing
Medium 1 and Medium A. Similar studies with the other comparative media

8



34 4 Day 12* 0 2 3 3 *Day 12 studies were perforned in separate
experinments. 10The data in Table 3 denonstrates that culture Medium 1

(cont ai niWE 2824 IERBBY according to the invention i s super POT/GSR010IG¢5832
conparative MediumA in maintaining viable skin organ culture with a | onger

| k |
ot abl § shedie Rt BN ieRPRmeoReBeLe taded duirmromanbpetaty
Expl ant culdryi&siuMe! eEaich f&%'fa awﬂgﬁé%t@d in3T4bl8"3 r%tpre?s%%ts BNaebs5Rs

at mosphere. Media were ref res . After predefined tinme periods from
starting of(12mem¢xﬁée|g1radmg ssalmfoeﬂmmtsdwsrrengem frest &b, with hnsviobogi cal

stai ning and

gﬁre ev

edive okparh s dimpiodhy Ch IR VS b e

tehy

presents

data from ata poi nt
represent s FRit®RelGEng #Hanlébfrekulitr@eictyvas A&finéd@s 5. Days
Table 3
Medium A Medium 1
epidermal dermal epidermal dermal
Pre-culture 5 5 5 5
Day 3 4.5 4.5 4.5 4.5
Day 6 3 3 4 4
Day 12* 0 2 3 3
*Day 12 studies were performed in separate experiments.
10 The data in Table 3 demonstrates that culture Medium 1 (containing 5%

FBS) according to the invention is superior to the comparative Medium A in

maintaining viable skin organ culture with a longer survival time.

Example 2

15 Human skin explant cultures (12 mm) were established in Medium 1
containing 2% FBS as described in Example 1. Explant cultures were either
incubated at 37°C or at 32°C, in a 5% CO, atmosphere. Media were refreshed
daily. After predefined time periods from starting of the experiment, skin
explants were harvested for histological staining and were evaluated as

20 described in Example 1. Table 4 presents data from a representative

experiment comparing 37°C to 32°C. Each data point represents 3 biopsies.

25 Table 4

Temperature | 37°C 32°C




post cul ture Pre-culture 5 5 Day 5 4.5 4.5 Day 7 4.5 4.5 Day 9 4.5 4.5
Day 12 3.5 4.5 The data in Table 4 denonstrates that skin explant
cul t ur es Waeobares#1f or 12 days at | ow tenperature (32C) PRANS2610/0¢388Dr

nmet abolic activity conpared to explants fro the same donor skin incubated
at st andard-—Stenperature (376 —n—addi-tion—tonger survival of skin

expl ant cylPaSes is achi eved u5| ng the culture nedium of this invention
with | owner dP%YFbI%ﬂ%f serum (2% (as docunented in Table 3, Medium1l with 5%
FBS and in Medium 1l with 2% sefum . Additionally, skin explants

I ncubat ed |RrelcuMere t enperat unéd (32C) fordthe first ({24 hours and then
swi t ched tlo—standard10tenperature(376—havetoenger survival than explants
conti nuousl@ay ﬁcubat ed at 37(:. S ) 45 7 P

Day 7 45 45
Day 9 45 45
Day 12 3.5 45

The data in Table 4 demonstrates that skin explant cultures incubated
for 12 days at low temperature (32°C) have superior metabolic activity
compared to explants fro the same donor skin incubated at standard

5 temperature (37°C). In addition, longer survival of skin explant cultures is
achieved using the culture medium of this invention with lower levels of serum
(2%) (as documented in Table 3, Medium 1 with 5% FBS and in Table 4,
Medium 1 with 2% serum). Additionally, skin explants incubated at lower
temperature (32°C) for the first 24 hours and then switched to standard
10 temperature (37°C) have longer survival than explants continuously incubated
at 37°C.

Example 3

Since viable tissue explants can be either metabolically active, or have
15  only low metabolic activity, or could be dormant, and since it is desired to use
metabolically active skin organ culture for the evaluation of dermatological
agents, we tested culturing under the optimized culture conditions of the
invention for the ability to support metabolic activity in culture.
Skin explant cultures were established as described in Example 1, using
20 Medium 1. Explants were incubated at 37°C in a 5% CO2 atmosphere. Skin
explants either remained untreated or were treated, in Medium 1, with TGF-B,

an agent known to increase elastin production. Media were refreshed daily.
After predetermined time periods, the skin explants were harvested, and

10



Exanple 3 Since viable tissue explants can be either netabolically active,
or have 15only |l ow netabolic activity, or could be dormant, and since it is
desi red tWwousd/netsabol i cally active skin organ cul ture POT/GSR@EAYIBBUAL i on
of dermatol ogi cal agents, we tested culturing under the optim zed culture

conditions of the | ntion for the to support netabolic activit
| n cul ture. pr@?@%?egxfgr Eﬁdegﬂp?hﬂr@g‘qﬂ@ @tmpﬁlsﬁeg%%‘eoeé@éﬁ%% in Exarrpl>/e

1, using Z%Wtﬂéﬂ‘é]sfoﬁé\%ams were incubated at 37C in a 5% CO2
at nosphere n explants either remained untreated or were treated, in

Medium 1, with TGF-13, an agent known to increase elastin production. Media
were refreshe i After prede ned ti eri ods.. the.skin_explants
wer e harvesteg W%@'B@Qs\g %u?%ﬁ% %15@?%86% %rjg?tpn h%ﬁ??[HﬁﬁOE% lgn?%al and
gene expressi on (asgliyad WKIl?ﬁlaﬁOJAhp\(&SofDenh%a%@b% rzgz)ﬂasguwﬂ 1981.

ol e

docunent elastin fibers ogically, as 5 descri d in Kli gman, Am J.
of Der mat opat hol Bwg/gragiry ofqggﬂrzimer qtmliy rangeddremine whe@ﬁargpreﬁant%r

quality ranged f n 5 represented best fiber quality. 2. Ki 67 was
used as a mar kert{%%g]rn%%rswgmfol i feration, using inmunohistochem stry

techni ques wi ph KiGY sy msemoa@glmmbr a:rrtdéuqﬁahfémtloholﬂsﬁﬁ purchased from
Thernmo Scientific (Pittsburgh, PA). | munohistochem Stéé’ stainj ng S
performed accor dMgRANIHAAEASIYBENRIGURS With@ Tahkit menecigpal ANHosY 185 67

ranged jorom 1- 5 Kigfehrenssas g@ﬁﬂ’(ﬁ&rnﬁ@s@nt.ﬁbg@tgswh 'F’Zkthe skin sampl e

prior to culture eve el astin gene expression Ievels) wer e
eval uat ed by 15Cﬂ?ﬂi.|ndm$tabhéth¢¥stwasiam’tgwesqa@rfbrmedsiccor@xg)tcants usi ng

RNA vas 1 hen VB EALSr 5 BRRUGSTRY B eradife B K7 fnbefdint das when ' O
transcriptase ('?‘Véﬁréé’&%d n@%bﬁkm lefin tﬁ’é‘%ﬁ?%ﬁ@@rﬁ%c%r@ per f or med

using a 7300 Real tine system (Appl 1 ed Bi osystens, Foster
20Cal i f or ni a) 3. Blavels of ¢Jastiregene apressidn (@Nﬁ@@smmhe@m se:

TTTCCCT GGTGTA L | d 10 ill
QPOR st o1 m x QRGHY i oGy St arapBetudm oy SR T BB o s
forward Or reverﬁﬂnt%gémrcdr%bab\@&\) aécdrlingab rﬁé?ﬁ‘dﬁact@?& Lpdtrutliordf, RIA) .

Unt r eat ed control was normalized to 100% TabI e 5 Brow des data from a
representative exgeiianseanvegied to cRiw esimg Superscript” Il reverse transcriptase

(Invitrogen, Carlsbad, CA), and QPCR analyses were performed using a
7300 Realtime PCR system (Applied Biosystems, Foster City,

20 California).
Elastin primers: forward: GGTATCCCATCAAGGCCCC reverse:

TTTCCCTGTGGTGTAGGGCA. QPCR reaction, in a 20 ul volume,
contained 10 ul QPCR master mix (Applied Biosystems, Foster City,
CA), 1.5 ul of either forward or reverse primer (5 uM), 5 ul of cDNA, and

25 2 ul of H,0). Untreated control was normalized to 100%.

Table 5 provides data from a representative experiment.

30

Table 5

11



WO 2011/ 022451PCT/ US2010/ 045832 Day 5 Day 7 Paraneters exam ned Untreated
Control TGF-13 (20ng/ ml) Untreated control TG 13 (20ng/ ml) Ki 67
Proliferavpenifaedser 4 4 4 4 LUNA staining Elastin fibePST3/S3018/0%58382 El astin
MRNA (QPCR) 100% 369% 243% 423%

Day 5 Day 7
Parameters Untreated | TGF-B Untreated | TGF-p
examined Control (20ng/ml) | control (20ng/ml)
Ki67 4 4 4 4
Proliferation
marker
LUNA staining 3 3 3.5 4
Elastin fibers
Elastin mRNA 100% 369% 243% 423%
(QPCR)

The data in Table 5 demonstrates the metabolic activity of the dermal
compartment of skin explants cultured according to the invention. The positive
response of the tissues to TGF-f further confirms their metabolic activity, as

5 elastin is induced under the optimized culture conditions in response to TGF-p.

Example 4
PPAR-y activation is an essential regulator of adipocyte proliferation,
differentiation, maintenance, and survival (Anghel, et al, J.of Biol. Chem.,

10 282(41), 29946-57, 2007). Rosiglitazone, a PPAR-y agonist, induces adipocyte
differentiation (Patel et al., Diabetes. 52(1):43-50, 2003). On the other hand,
conjugated linoleic acid attenuates lipogenesis and induces fatty acid oxidation
(Evans et al., J Nutr.; 132(3):450-5, 2002; Brown et al., J Nutr.; 131(9):2316-21,
2001).

15 To examine the metabolic activity of the subcutaneous adipose layer,
explant cultures were established as described in Example 1, using optimized
media with 5% serum. After overnight incubation, skin explants remained
untreated or were treated with 20uM of rosiglitazone or with 50uM of
conjugated linoleic acid in the media, for the evaluation of their effect on

20 lipogenesis and lipolysis of subcutaneous adipose layer. Explants were
incubated at 37°C in a 5% CO, atmosphere.

For assessing lipogenesis, skin explants were cultured in medium
containing 20 uM of rosiglitazone and C-14 labeled acetate for 24 hours.

Subcutaneous fat was then harvested, and the levels of triglyceride were

12



The data in Table 5 denonstrates the netabolic activity of the dernmal
conpartnent of skin explants cultured according to the invention. The
positive WOpurige+sef the tissues to TGF- 13 further conf PCREISEMOI#SSARE abol i c
activity, as 5elastin is induced under the optim zed cul ture condi ti ons in

response to, TG--13. PAR- act| vation

regul at or d*et%rﬂn'B%‘é)bb’g i FL&lqseqeﬁq'gﬁd ”31 Parpas gy dei J[)‘hsﬂg& ﬁﬁéﬁgk’é and
survival ( I, et al, Jof Biol. Chem, 10282(41), 29946-57, 2007).
Rosi glitazone, "a PPAR-y agoni st, induces adi pocyte differenti ati on (Patel

et al., Di abeFesevalat]f)g UDIgSs, SZIOI@B)(pIaGtS whee otlhured liramediwo rgontginied
linoleic ac ttenuate | i. enesi s nduces fatt cid oxidatio
(Evans et a':JIO “ﬁ'\loflﬁ?qu Q%E’E‘)@ ‘%%d Sand;@djg)regﬂ reﬁoﬁectgdlﬁmda ated
131(9) - 331G17d oS Lime lovkhs BrabaR Higaded ROt mREN Wit delorinfifed
subcutaneous adi pose ayer ant cu tures wer e established as descri bed
in Exanpl e ulilngjmenfge@gt}acmdeelagmfdlamdvklt(rS@%’:lésewfmmn wfst egedoaenondigptto

i ncubati on, xpl. ants remsu ned untreated or were treated with 20pM of
rosigli tazdﬁ@n%{écﬁdrg P8¢ conjugated linoleic acid in the media, for
the eval uati omngfreé @ (5f &fé;ﬁééerﬂ@tn@@biuﬂ?%‘é%ﬁbﬁ/naHQ'dUl@@| ysi s of

subcut aneous adi pose |ayer. Explants wefe incubated at 37C in a 5% CO2

at nosphere. For assessing |ipogenesis, skin explants were cultured in

medi um éont ai ning 201l M of rosiglitazone and C- 14 | abel ed acetate for 24
hours. "Subcut aneous fat was then harvested, and the levels of triglyceride
were WO 2011/022451PCT/ US2010/ 045832 determ ned by HPTLC as described in
(Pappas et al., JID 118 (1) 164-171, 2002). For evaluating |ipolysis, skin
expl ants wekable® tured in medi um cont ai ni ng 50 p. M of conjugated Ii nol ei ¢
acid, and edia—were col t STtime pormts._The
I eveI s of I%f?meﬁ?'lérel eased int Uﬁﬁégtnéeod ﬁb{é@'@cﬁt St i %%J ‘Fe% e
gl ycerol rleagent and kit (Sigma), cohirelh was ygedwvaccor(di ngaltﬁ(gg ure
instructidgn._The results of a nepresentative study are¢ show le 6] 10
Tabl e 6 ParHiglyearisle synthesis 100% 240-270%
at 24 hr
(lipogenesis)
Glyceral release 100% 140%
atday 3

(lipolysis)

D

The data in Table 6 demonstrates the metabolic activity of the adipose
15 layer of the skin explants cultured according to the invention. The positive
response of the skin explants to both rosiglitazone (increase of triglycerides)
and to conjugated linoleic acid (increase in glycerol release) documents a

metabolically active adipose layer of the cultured skin explants.

20

13



Untreated control Rosiglitazone (20pM Conjugated Linoleic acid (50pM
Triglyceride synthesis at 24 hr (lipogenesis) 100% 240-270% d yceral

rel ease awoaay/@24sli pol ysis) 100% 140% The data in TalbC&/B2a0/83832 r at es
the netabolic activity of the adi pose 15l ayer of the skin explants cultured
according to the jnvention. The positive response of the skin explants to
bot h rosiglitazSWbakﬁ IMEGS of triglycerides) and to conjugatedplinoleic
acid (increase in glycerol release) docunents a netabolically active

adi pose | ayer of the cultured skin explants. 20 WO

2011/ 022451PCT/ UShomantsksagplanheuliuse syaient dongprising. a pumanmskindkopsyex pl ant

culture Sysﬁta%mgcé) arrri]e IernL(uzlp & gtlajonl}%rﬁsr%}nqn%i PR3 im comprising:
5 about 40% to about 60% by volume of Dulbecco’s modified Eagle’s
medium,;
about 40% to about 60% by volume of F-12 nutrient mixture;
about 0.5% to about 5% by weight of fetal bovine serum;
1 to 20 pug/ml of insulin; 1 to 20 ng/ml of hydrocortisone, 1 to 20 ng/ml of

10  epidermal growth factor; and 1x antibiotic antimycotic.

2. The culture system according to claim 1 comprising about 50% by
volume of Dulbecco’s modified Eagle’s medium; about 50% by volume of F-12

nutrient mixture, and about 2% by weight of fetal bovine serum.

15
3. The culture system according to claim 1 comprising about 10 ng/ml of
epidermal growth factor.
4. The culture system according to claim 1 incubated at about 32° to about
20 37°C.
5. The culture system according to claim 1 incubated at about 32° C.
6. The culture system according to claim 1 incubated at about 32° C for 24

25 hrs and then incubated at about 37° C.

7. A method for determining an effect of a composition for topical application
to skin comprising:
incubating a skin biopsy having a diameter up to about 25mm in a
30 medium comprising:
about 40% to about 60% by volume of Dulbecco’s modified
Eagle’s medium;
about 40% to about 60% by volume of F-12 nutrient mixture;

14



havi ng a dianeter up to about 25 mmin a nmedium conprising: 5about 40%to
about 60% by vol une of Dul becco's nodified Eagle's nedium about 40%to
about 60%byoudize4se of F-12 nutrient m xture; about 0.5PCTAIS201004#58526 by
wei ght of fetal bovine serum 1 to 2014/ M of insulin; 1 to 20 ng/m of

hydrocortisone, 1 to 20 ng/ of 10epi dermal qr h factor; and |x

anti biotic antinmycot iai?OUtgsép’ﬁ’ﬁ% abgit g‘?&%?’?ﬂ%ﬂf’ﬁ%@ﬁ'm‘ﬂ@e 86U Mai m 1
conpri si ng about 50%.b f. b ' ik | S, i about
S0v% by voume of -1 ST PR Ginging 396 20 md Rt hgchocetlBnt O AT o
bovi ne serum 15 3. nbial ofiepidermalygrbenthn éexatom, @nddl xt antidieticnaritineyeqtici si ng
about 10 ng/m of e ide';{@{El )g(éowth factor. 4. The culture system
according to cl dP&reaie R PRUAHCUEHRRYSEI Nt 0 about 20 37 C. 5. The

cul turessystem ggsiehfl ASHivia bdMdodifisraRbale akinahéptly; 88dC. 6. The

cul tur essyst em a§§'§§§{ﬂ%’%’og ﬁ%m rf]’LOéllrllcugat ed at about 32 C for 24 25hrs
and t hen i ncubatandlyxingd bidlogdal G2sponse Af thet $kinl biopsy tethercanmpositican ef f ect  of

a conposition for topical application to skin conprising:
i ncubating a skin biopsy having a dianmeter up to about 25mmin a 30nedi um

conpri si ng:g aboutheARécY a&sz#aingqafodpamvpW@eiﬁfth%un@@éysﬁemrﬁpms&gI e's
medi um about 40% to about 60% by volume of F-12 nutrient m xture; about
0.5% t 0 abdAkousdOmg/MmePGepidermakgrawtibiagstore serum 1 to 2014/ mof insulin; 1
to 20 qg/m of hydrocortisone 1 to 20 ng/m of epidermal growth factor; and
| x anti'biotic antinycotic to create a skin explant culture system

St opi cal | y aappl yiHe@miefttod asaurdingi torcidint D wiHeeeiskhe chitorssystemds anal yzi ng a
bi ol ogi cal response of the skin biopsy to the conposition. 8. The nethod
accor di ng ticdHedat aRer @2 Ct he cul ture system conprises about 10 ng/n of
epi dermal growm h factor.

10.  The method according to claim 7 wherein the culture system is
15 incubated at about 32° to about 37° C.

11.  The method according to claim 7 wherein the culture system is
incubated at about 32° C for 24 hrs and then incubated at about 37° C.

20 12. The method according to claim 7 wherein the analyzing step is a dermal
analysis comprising monitoring elastin fiber production through a process
selected from the group consisting of LUNA staining; QPCR or transcription
analyses of elastin or elastin accessory genes; protein detection of elastin or
elastin accessory genes; histological staining; and immunohistochemical

25  staining.

13.  The method according to claim 7 wherein the analyzing step is a dermal

analysis comprising monitoring collagen synthesis through a process selected

from the group consisting of transcription of different collagen genes; protein
30 detection of different collagen proteins; histological staining; and

immunohistochemical staining.

15



10 9. The nethod according to claim7 wherein the culture systemis

i ncubated at about 32 C. 10. The nethod according to claim?7 wherein the
cul ture syetema2g4515i ncubat ed at about 32 to about 37 CPCTAB2010l¢ssart hod
according to claim7 wherein the culture systemis incubated at about 32 C

for 24 hrs and then incupated at about 37 C. 2012. The net hod according to
i m 7 whea: n VIR0 3690008040 SR WaeHeln 4 209 470 gRp1S Sing

noni toring d inner i ; t fromthe

ar oup. conei L ET R OF R B R o Y BB e S P s ot

el astin or teglgseride Eyekspast fregémest wigh @dgacytkediffetdrdiatio§ ageatstion or el astin
accessory ﬁﬁne.gcé_ hi st ol ogi cal staining; and i mmunohi stochem cal 25st ai ni ng.
13. The net HBANEJBHPEPAGS®o claim 7 wherein the anal yzing step is a dermal
anal ysi g conprising nonitoring collagen synthesis through a process
selected fromthe group consisting of transcription of different collagen
genes; protld.n J0wemethadacesrdingriolaim 7 whereigdiae pnatygingssteniis aal ogi cal

staining; and,in i St i t ai ni L

3011/ 02945 FheHesb G SERIERSS Byeh Bt odBmingtiop T Soa 9 wher ei n
t he anal yziragaskefiter Shét0s@ofhbYipogenic ddeat skiemadspatedidoysts. conpri sing

bi ochem cal analysis for triglyceride |evels post treatnent wth adi pocyte
differentiating agents to nonitor |ipogenesis. 5 15. The nethod according
to clam 7 Hher efl ki ANALFUAG B! # wAréRdhY Shalyding figpsuaf adi pose

| ayer conprising determnation of free glycerol reledse™after the use of a
| i pogeni ¢ ageansi¢ of thengkivs bdigiose |layer| cosnisind ddnftbengdgiindneatabotismng t o

claim7 wherein the anal yzin ep js an anal ysi.s of the skin | pose | ayer
Compr 1 <i o A Prrgaes elas e aBLineSiPYA CnSRtRs Bf bense anaib8 s Fom  he
roup consi|ghi . il A . i } ection
of sobreteq TR Beft: GRIR HeldtoR b orblee bRy PRI Run@iisicthBric
staining.
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