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i n contact Wrhdloulor Wl llmﬁlbl'cﬁldmefumeﬂ&feeﬁhlf&ghd ﬁssaemmauleawsn@&ned‘a! 436 known i

i |1 ustr at ethe@are PesEned serin frecdiutrdnt rigaRakEdistRsddan cEpdnaing!UISL Peleont Agh. S&r. No. 361,041,

| Nt er acts OThevblum& bhmedich e be Iselentadeto &ilf) tha tosteldgontdinér 1@fio 8k apprdptides l8es! so as not to
equi val ent tild np & bead ptiaessere whitihwdultcforpe the evatiium ithraigh the permedibdsr reérmbend, thebliagen
cont ai ner sgel b, @ tisrue pquiyalent 26,28, ietq thevrmbregontgingy 20t he present i nventi on

di sposed t helncsomeambogiments efcbp prasent ippsiionothe Rdbrarentainef HE is providast with ap labsarbentn

i gs. 1- 3 memker 3Hwhishdy pisRoged in the outercespiainer 18 e 8s 1 contart the gittercssyrisdiohibe permaable
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defining an ok &ker 36 &R ihdbr 20/¢ orﬁhmmrbeaﬁa@a ofahy déshBd midRdI wﬁ.ana&b n&rre%Dw.ths
provi ded Wrthbvean Silfdesirdble SHelE off i icdtidoRdhits of the assdy, cRibg BE tistle Squiv@bAtFILEkaBifb, 25
whi ch 'S ithe tasting nolkicrp B €@ licing MSG dquitalghe it aktl adherel i wallslof thBhitheDehiaméuing
menber i s eetedcidnlsy aatotimartamdvith doriétion birthectisswaqtiedianer 20 to form the bottom
surface ther tdbés bebhdoupk that metissis @seicol istediize the ienaniainers20t may imagot adhefdbce i She

| ayer 28 liBsupeapivdlest. figr example iteciorming tibsug el adhes orpoRSyremaapre rsefercpd anatbeal g lthe

| ayer. | n insmeondaingt cihere it tisssterfiizedchy| dlestionipeatchut BB wheroiy isdeerilized by eithylope middenint he
i nner wal | copiast Kesesing A plloy o pelysyeane 2 Butadliens, ands patticulgiy Rrefiercas mateial fpgthe inger
covers' t hefopaipgrpptyche %S?""%GH@Y@!?F‘FQRQ@H“ dyihoubeausing e, forrpings issyg-Ropiuelnt o ?Smf% r(K'
edge of t Hés"’t fssash%’e@ !5|°(/5F' 'i’Pc P °2' "’""223 In; %’m c?gle‘i‘"B?\'% it 'ﬁﬂ%ﬁ"EP'%?“a‘t‘h%c

gel 25. 50, fn i thrpp cg q_e or
provi ded VH“P

The appar aOtf g‘d %ﬂ

rrgir "f961 h
menb G equnval nt mtensm e co tg:ner a@iom u onﬁﬁ an :h:p:
er 32 i{lﬁ \gﬁ e a C [<]
not shoyn, 2 Gbib5e O?L ut L ey ﬁ p%e oo b Pthéﬁ&% f hean

apparat us 3'n%a. sﬁt%ﬁdwnm ﬁ&hi %durbie%ﬁt& ér9£}e9 viliddSiP 4 Bas@ B ofaaﬁ or nore age

by use of ti SiRnRdiblo WRIBELA st RS SHIRACS. tbsw;ssn o @81R54n deny@&m'mssue

El ement s sdqUildient 24, 28. HpRBE meMbrahdd @Fe E8BICH itHd tho'PRI3bAR irmbrition. TR Batd it

the sanme nuneral. In this enbodi ment, the outer 20 well 10 is square and S

provided with el evated sections 60 in tpe bottom on which the inner
contai ner 20 nmay be positioned. The outér well 10 rather than projecting
upwardly fromthe bottom of the apparatus is formed as a pocket fromthe
top of the apparatus. The outer well 10 is provided with nutrient nedium
for the tissue equivalent. Such nedia are known in



the art. Preferred serumfree nutrient nmedia are disclosed in co-pending
U.S. Patent App. Ser. No. 361,04(1)5Pﬁ§ %E%) | ume of medi um nust be sel ected
to fill the outer container 14 t X %latelevel so as not to build
up a head of pressure which would force the nediumthrough the perneable

mermber  24ycnthinbfebd 1R985HARh 2B prévide aftdcRRsHE fo?ﬁhU 'cMﬂbdﬁrHel 256Proifiad théhifanks Se

i nner  Cony@bdifilc, Kele a thitkRETEr BHRPW TR San8horb ARMBGR TaGing ko @Bdut PR.abb eQUT er
cont ai nefpreldiel SnaldfiskoliBél painbdblsaenibasEN iRRiab pofabEHatel A pr??du(éhy bréfefddsRAEaBle i N
the out emefmbat Bi 1 plychBorate Memibréne Pridforiblly fiab &f KettiRy agorfs] Bdenepdially hacailfty FEmb| e
30 nendemudédporeldne harg@rdomrsize oEabbe@I3 t8unust be conpatible with living tissue
equi val ent sTheRsaihge mpad 30miag bb arlade dfcany iviaterial lvbiol Isdmert tontheivenditiomscédf ltbecassaytdandn,

pol yest ethedtisslheregyicatents/Aeipg nsedcasl veell lay provideis @rgoodiseabliebreem the iinperadostaindy i tandcthe t on.
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out er Melfem1@y| splufionoori substanget appliedgle| th I?B'f’e@l"?o%n)eg 3vhen | fpegsusisg é&j’a?'@?@“ %ihi ch
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equi VS@ ’?&é ol al 0 un:g%?gfgjg?‘r M n o S of envm such co ag osmo::mor:
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11 ving tiaprefired thitkiess RRde UBIAG labdiDd toRBELR B . Thé dbRagembe! 25 Bfpreididblyl thitkednough so

cont ai nekhaflapbrfigh RMEhs aciluld as S6llsatigrite Homt ey fisdlieceqivalbnt fints thia icollagendel ardethin

ti ssue eguougmbethtt thd isskeasjuidaanh isfrolLumdesiriitiyt remeell drds thesrastlisbtGodteeprovided dn dultee

I nner aowrbraainee0.20 may i npact adherence of the 45 tissue equival ent. For

exanpl e, thiedéroelranivalant sed cagtioh tadhlisgen geb usingl yeeguresiie accorence wih dherRatents

mat er i al atdpgs dpssribedsreinatiant Ajocasting miglwe cpntaining eqliagen |ang dibroblgstseiseagdechte beasm
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oy of f‘g’@i RAesthy fissproeayivaler it prothe collagen ol 2Ry it FQ!‘H%?’P%E' f'éqwé\‘ei' diep geiaoan S%I
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Phi Il i ps Pte ylpa8m sa hown in Fi s g o 1iss Uiy lsn wseede lalc lls
cont ai nerselity S " s. . %&E o, fa.g m{% Sithe s he
cont alsge bou?ogxlg e.valu erﬁ\gl Sded M ngld é‘\% ¥V in
t he cont re erred materi al's he Cont al ner e pol'ystyrene
and PETG doH&ﬁ&an&PGF Sodeh, tﬁé’n&%@r *BF Bk oAl YheSIORRG o?% &Q&nu HRxthtB ]k oy | |
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NSi ORSmflised dafls & QtbAteRRlionVdf bbouP 0% 1H sKISP SMEImbiHa Rollabéh ot bRt GBS K0 AGM! iR f
the degi edtribrit FobiomEAlbret6AdEoRl catidshirkion sHRGIt EEG 1865V @ hasBasn folr@th-eardEbe, a
cont ai nerof thawbitre 8fithed testirig rhi%tuie i fer i WEueOdquisdismtito tRHvoliMeadn theacasting thiureDfor b OUL
5 m is usikejan gdl hagemaetdct upoy deh aialility saed difforantietivni Useful ratiod, vy, einizsubi epmivilers hown
I n Fi gs. céstify mirkire toptaliagen gblagasting Sniture aper abeiutd®tita 113.2A bafeaedratit ohalein theTdel
per meabl songentiatian ithe pellsgen liattize issat ftfoutA.Sent0* selisenigtd. t o support the col l-agen
gel 25sand Thiadnvention will ey iyithen [understopd witt? gsferense da) the fellotsing: sxemplep.cwhighedre burbly t he
pract i ce s¢MPaEn priwrs.and are molarpantde be W@gg%'f'@t the scapeyt the inventipp 0 418 035 B1
such menbr dEaials usaddn the;fellqwing expmpios, werp Ohipined fam the RoHEGee indisted in dhepmpiRscn gel
25. Pref @22 WFFSP%‘Q the,indioglod p ?‘l nscSterfipRreceduresyerq, yped throyghoutibg fxambles, 10
nm ang @-«; S*tﬁ efvivpients were gintaBed Yigen 1Rk T2 1 thednoubaiy end derfla presedyres warqused
I

mat er i he pernmeabl e nenber 24 include polycarbonate. A particularly

DT BT AL DR RRRS I 210, P ch a1y T ce Of
size of abgui, a?bp&eru Silidr 10 1A& SAER i Ssed th &BRY d;cﬁﬁetﬁ@‘ﬂ&k BdscAbeY nSrBhak:. !
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bei ng usedperfientiftbrinativh r@g@mg%gp&@mﬁ"@aa Liowet ween t he i nner container 20
and the tissue equival ent referred materials include polyethylene, [err]

pol ycarbonate and nylon. The sealing neans is especially useful where it is
desired to keep the contents of the outer container separated 10 from any
solution or substance applied to the epiderms 25, e.g., when neasuring the
di ffusion or perneation of a substance through a tissue equivalent. Both
the tissue equival ents and the collagen gel in accordance with the present

i nvention may be



prepared using collagen derived fromskin and tendon, including rat tail
tendon, calf skin collagen, -and ca e tendon. Ot her sources of
col l agen woul d be suitable. A part :Eg’tﬂﬁﬁgég‘ef erred col |l agen conposition
15 derived fromcalf comwn digital extensor tendon and nethods of

deri vi ng sugh—eeH-agen—eotpgstt+ons—are—dtsetosed—tnr—eco—pentdtng—o8—S5—Fpat ent
Appl i cation S@vtprgpntaiper 1957/ 4 4& Miatpter 3§ May on even date herewith, the
disclosure df_which is incolfP%i%3P Merein by reference. In one nethad| of

t he present ti INKeR Bbriteiidr 20: he-g'ai-dn&gem.gml 25 is prepared froma collagen
conposi tsi on |jconpri sing col | ggepacky 4 mbout 0.5 to 2.0 ng/m, preferably pbout
0.9to 1.1 n 0 Nt . U C a 1 hdded
to the i nnergEéerq ai"ﬂf e%géé 4;§J E.EOF]IE.%B. fg‘tfﬂlgéﬁreafevep @%kﬁ&gﬂgﬂééﬂgﬁgécré kﬁ%s rkr'?i t he
col l agen conposition to set and forma col |l agen gel of suitabl e dinensions,
typical | y abfohcoliegengebwasriermpd erkthe erppadiognamber d4as ddleess range being about 2
to abouf® 3 mmMPeBXEol | agen gel 25 is preferably thick enough so that a
portion remains acellular a ssue equivalent into
the collagen gel and thin epoggmeso that the tissus2egyi val ent is not
undesirably renoved from t h¢ UghitamisnR00seMy ce proyi dee ijn outer 25

cont ai ner 10. A dernal equi YajestatycingSomgtl) cast on ORel dol | agen gel using
procedures i n accordance wi {FetahmviRmseamt s and as|{d@®ot ijbed hereinafter. A
casting m xture containing ¢dotiaybicarbongte(71l2mglmllast $0mb Jadded to i nner

cont ai ner 20 over the collagen gel 25 and mai ntal ned under conditions which

enabl e the ti §adQoRMdhulichs Sl rhistedl 4 B C, ASmibinly ih 'tl%sé!)@veeQHﬁe\‘@é &R stbrBd BBe - @;nrort he
coN-agep, gel  2iproxintatehCRiniAGH 50 hiddbeihbtesssignever , the col l'agen gel 30
prevents excegyizve ¢ ada al mg@ntdiageh i soitioaf etrided. ib§ 2uig RMULaN HoMbn Wgtdneusnsbrhe
need of mechamnddl inBSTvA 20610 YcidBvas Weighta Butatto & 6XinLilRCand @l °CBcBOThiASt | CS
or [err] Typi gaBR2yn of theprsimiadosoibed dbevel dnd 8 wre o INMEN edneplitiie (2dntaiiing[10%RBS4naM Lt he
out er peri pheplytamine,t 50a.giall Jeatgreyrin) evbs &fded (and @ mhalquote pipeited isi tharinriencdrtalper. 203
and 6 aes 52. Jivelliowesideigel dhoodi|l ent 26 is now seeded with epithelial cells
to form the Gpistes auivaleaty avere2@st Withehumah diermad (fibrokigstss andr spedadewitidhuman cpidermale
medi um at a (eritheligheellntar gascibedhelodc A ggprsal tdegprigiion off ggcedyres @nd, repganis] mayedigoshen |
The vol une 6?““6% Ratentc and corgrddingetpriigetian BripleNel ATPEH04Ihaled jJyre Bf 1988 dERps g,
The concent 23898884 6yt coI | agen, the nunber of ceI I s and the vol ume of the
cdsti ng®hi xt uf! PP’B "{‘?ont rolled to o‘p
the Iiving tig #Eez rﬁ""dfr‘f °&£§°
gogcerrg; iﬂat: (rjtn % ere co rggggl TdLII] 'S wereg ette er 2 ove ecoll out
2.5 x 19540'6‘5&@‘? evoumeomiﬁe
casting m xturﬁ,efg,[,w, :dvﬁﬁéﬁs@d}“' va ent t e vo of t he casting
m xture for the collagen gel has an effect upon cell VI ability and
differentiation. Useful rat.uo, s S of—tsste—eatt—valqnt CaStlng m Xt ure
col | agen gel casting m x| GPBPOIPHES about 3: LM 3. A preferred ratio
wher ei n«t he cel | concentr at| eipdrbdartisdne col | agen1.1awtt| celis at about 2.5 x
104 cells/m is 3:1. 45 Tadini nventi on w ||l 5ibgmf urt Her understood with
reference to the followi ng pXangénds, which arle5pamel y dxenplary in nature,
and are not neant to be uti| iTdiedpthyonihne mi t t hgq 2adpe of [t he invention.
Materials used in the fol | ophEthgnolaritepl es wer d bot&fMed |f rom t he sources
indicatésd in the exanpl es of OrrRhesphorylethaselamige{cex W tWM t He i ndi cat ed
publications. Sterile procefdfeenere used tHrd ut tlhe Exanpl es. The
ti ssue equival ents were mai nf‘é’F‘i‘F&ﬂ"“ﬁnder 10%|[ ¥ 9 ¥n the i ncubat or and
sterile procedures were usegd Ef““"t hroughout %( 1I0 Preparation of Skin
Ti ssue Equival ent Test Systp at ys 'f’{n lar {to that shown in Fi g
Sty i

4. was ffsed in conducti ng t @g%g h.ﬁg aftgqr. 55 The cover
is renoved for conducting OEE t IS ot hfscvm se kgpt in place to
maintain sterility. Pertine _ar-d‘-i—ng—-t—he apparatus is listed
bel ow. EP0418035 Bl Quter container 10: di aneter 38 nm capacity 35 ni

| nner cgnt ai nefwoxther medig ygaé werp identicalyity mSBM except as noted below: capacity
4 mM Perneabl e nenber 24: Pol ycarbonate nenbrane from Nucl epore, pore size
[err] thickness [err] B. A collagen gel was fornmed on the perneabl e nenber

24 as foll ows:

ter alnd th| c ur%‘eﬁn




10 (1) Premix: 10X NEM 16.2m L-gl utani ne (200

1.6m 15 gentanycin (50ng/ m)
0.2m Fetal bovine serum EP&@W%Bdi um bi carbonate (71.2ng/ M)
5.0M The stock solutions were mxed at [err] combi n| ng in the above
sequence, and stored at g—efor—26 pr-oxtyrat 3D min. in 50 .
tube (not gassed). (2) 2. s§8‘I tion (extracted. by

acid fromcal f comon di no 0. 05% v/ v acetic acid,
was wei ghed out into a BowinetSelom and st ragde [efri%efor BO mn. (3) 8.2 nm
of thespre-m x described Ejidereal@mittiFantor ¢f1 ighiEM comgshlet p (cont ai ni ng 10%
FBS, 4nmM L- gl utam ne, Chieivm Freg OMEMNY Cif rBP%was| a#¥ed (pnd 1 m aliquots
pi petted into the inner [cHan'aFier 20 25 | 50% anfd %% owefd to gel in a hood.
C. Tissue equivalents were cast wth human dermal 11 broblasts and seeded

Wi th humani,gBingl msRtbs éaﬁaw ChihitieAvas ae&daltémaﬁlem@aqrd RAJTHRGS Pificated 29 F186ILA plus
descri’ti oguicitin, BHOMBEMIpRS caldish. €agents may al so be found in the Patents and

~ copendi ng o deﬁﬁiniaﬁdh nitded BB das 43P dastitd the théveguivblone 5, 1989 (EP- A-
90306084.6). 30 (1) Casting mxture: 8.2 m of the pre-m x described
above wagl)&pidentalizing27. 89 of a 1 ng/m collagen solution in 0.05%v/v acetic
aci d, 2s described in step A(2) above, and 4 m of human dermal fi brobl asts
(2.5 X [er rThe owkium/ofrbtpp Grabeye ovesrtamoesd. frofr hoth the insideo20sandveutsiden! Qrontaipets.iATOGL t he
cont ai nemsuspension f hurhan enislemal) cells 333 % AP neatis/inih was eleced(an) they Bissye eguivdlent] ormeed t o
gel . 4. 5abfve imsten € Ghgyrcthe opplajnes g then incybigied @4,363 Cchad 38% CO2 forddheurgi 1Py M) and
then i ncSBMetpsdhenfagged to thpuiside Iclhanihgr and_4gmida jhe welEhe pparabisi wag fes srtvirrd/ias

used! HofMSSAaRnGubator. nSBM 40

Hydrocortl?)%ne . 1.luM Insulin 5 [err] Transferrin
5 [err] 17PHE8EIEIRG oni ne 20 pM Et hanol ani ne 1 x 10- 4M 45
gr ggnggfgﬁégt h)‘;isnp%lst%rﬁ?dgr%éhzatl ){he]??edge Maé gee Iv&jeand replaced with mSBgI pé\g cal rrg\m

Bovi nes S?Sr)lA Dtin 0. 3% 50 S Epi dermal G ow h
Fact or /m Cal ci um Free DVEM 75% Ham s F-12 25%

Two ot her NREigaysdSibpiErmalizatdh thd foftwingiploBediiaRidL Berfoftitla: as noted bel ow 55 7
EP 0 418 MédiomBks & d from i¥Rb m%@ dOSamb&E. ORE inner container 200was removed arfdl tReVi Ne
Sgpum volumes cSBHI A9 calcium sb3ke@ cotton pads were positioned in the bottom BPih6l @Gt8¢harkber Wb h
Fact or® Zndgbmkl of c8BM PluslcalClam Giddet Fhe RndP\dmithiner 20 wad Wen replacedb &t thif Bparatus 12

50% inchifaldd la35560 Ceand me2% goe.es cal ci um chl ori de was added to the medi a at
1.8 MM This is indicated as nmedi um pl us
(4) Maintaining

%6 Every 4 days the medium was removed and replaced with fresh mainSBM plus calcium.

Example II:

Preparation of Test Systems Incorporating Agarose

40

A 2% agarose solution in water was sterilized by autoclaving, cooled to 40°C and mixed with an equal
volume of 2 concentrated mainSBM. The absorbent cotion pads were removed and 13 ml of the mixture
was poured info the outer area 14, allowed to set at 36°C (10% CO2) and the apparatus returned to the
incubator for storage prior to shipment.

It is understood that the examples and embodiments described herein are for illustrative purposes only,
and that various modifications or changes in light thereof that will be suggested to persons skilled in the art
are to be included in the spirit and purview of this application and the scope of the approved claims.

Claims
50
1. A tissue equivalent comprising:
(a) a hydrated collagen lattice contracted by a contractile agent; and
(b} a collagen gel in contact with a permeable member.
% 2 A method of producing a tissue equivalent, the method comprising:
(a) forming a mixture comprising coffagen and at least one contractile agent; and
(b) applying the mixture obtained in step (a) to a collagen gel in contact with a permeable member,
and maintaining the mixture and gel under conditions which permit formation of the tissue equiv-

8



10 calcium e.g., nSBM plus calcium D. Epidernalization t| at ed at
6 days after casting the tissue equivalent. (1) Epidermaliz !“m"ﬂmmmm
of step C above was removed fr &R ®8&h03BR1 i nsi de 20 and out s

containers. A 50 [err] suspension of human epidernal cells (3.33 X [err
cells/m) was placed qothe tissue equivalent_forned above in step C above.
The container was ther i ncubated at [efrcBBMnd YH#SBMr|] for 4 hours. 12.0
mM of nSBM was t hen aqqg;gg ohd€ Oout'si fig cha and mM to the well. The
apparatus was then retlugf sg,gm20 the $aype, i ncupator.|(2) Differentiating
At 3 days post epi der rfegdidesthes BfowihFactte i 1@ {&ymvef and replaced with
nSBM pl us cal ci um 25 |( Sciud #rbd DEMO Al spdayls gpest epi dermal i zation, the
fol | owm ng procedure wqsHdaes #-02 ned: Medi wowwas| rsowoved| from i nsi de and

out si de chanbers. The Trnmer—ctomtarmer 20wWas renoved_and two 30 vol unes
cSBM pl ys_cal.ci,um soaked t on [ t he
out er clf e, In °§§fﬁﬁ '%g ?Jed'fasééﬁﬁ/? '}Qﬁ'sng%'% §|8L+n'92§'% t md'%!eed ggﬁg?’m gd;?t ai ner

20 Vas tﬁ%ﬁd&fj éé’tfbﬁ a fﬂﬁfat& £ 634 éé§tmbg-§‘ﬁgﬁ:§%§m@ nf €71 (4) Maintaining

ays t nmedi um Was r enpv aced with fresh mai nSBM

pI us c@j %,démahg_;@rrpl e II 40 Preparation of Test Systems I ncor porating
Agar ose oagarose solution in water was sterilized by autoclaving,

cool%d t gnd medidm endep T ¥isle Wad 1Bmdved AGiMaothuRY insidd fand oRSIOE BNdohRIneE. A150 SBM
The absiegdagior ofChinian repideehal selts €3.33eM00P ecblishhifl was3 pladedCdn thé) @ssé XstuivaizntMasngdour ed

i Nt 0 tdvevetintsep Galwae. The caitdirervees then inatbatad af 36 Cland a0Pd QCh doradparsat2.Gmt eft ur ned
t 0 t hem$BM wbsithen afded ts the roatgide phamber and 43hli tp therwell. The apparatysceas shepagetumérho t he
exappl tbssamednasbdderdi nent s descri bed herein are for illustrative purposes
only, and that various nodifications or changes in light thereof that wll
be suggeiesentieliidper sons skilled in the art are to be included in the spirit
and purview of this application and the scope of the. approvéed c] ai ns.

C ai ms 56t 3 daya Pt §EﬂFé’“5'ﬁﬂ'\°Q/§P€}%"“’BdﬁbF"F‘§Yﬁﬁ’gﬁ"" {eRlpced ‘W? sc°6|°1“Qgen

| at ks C & @tracted by a contractile agent; and (b) a collagen gel in

cont ac a perneabl e nenber. 2. A nethod of producing a tissue

caulval B b olTEA MR RIR aShBig {Bldh Al Bl U1 ;?”pr;%:fw ure

~coll agﬁ% ,_Z rEi
0% 21 Nl 54l |c.t,.9 oty g%sgﬁz:'e bGBAUALH e tihtbr othB SLBERIBer DT |
and®ney gty M BOCSENE phid Xhikiir? o inhdh Q6iktairteP 26 iwas R rWHcSJ‘aﬂ?ieﬁlmabpa Alsmat i on
of thepdibasds 3ggu¢\4nd ﬁ)% cozC mai NSBM Pr ogest er one
0 Bovi ne Serum 0% 1% 5 Ep| der mal
G owt hiafmgdtghing 1 ng/ m 1 ng/ M Cal ci um Free DVEM 50% 50%
Ham s F-12 50% 50% I n sone instances cal cium chloride was

add®d t oEtdne4 nmditie reddivin asmivbovahars rémacbeithdmsleniaisSBMIPIds cadiypl. us 10

calcium e.g., nSBM plus calcium D. Epidernmalization was initiated at 6
days afwwmpledasting the ti ssue equivalent. (1) Epidermalizing 15 The
medi um of step C above was renoved fromboth the inside 20 and outside 10
conjai Prepagatiopofigst/Syptems lepeporating AGerasé hunan epi dermal cells (3.33 x [err]

cells/m) was placed on the tissue equival ent forned
A 2% agarose solution in water was sterilized by autoclaving, cooled to 40°C and mixed with an equal

volume of 2 concentrated mainSBM. The absorbent cotton pads were removed and 13 ml of the mixture
was poured into the outer area 14, allowed to set at 36°C (10% CO-) and the apparatus returned to the
incubator for storage prior to shipment.

It is understood that the examples and embodiments described herein are for illustrative purposes only,
and that various modifications or changes in light thereof that will be suggested to persons skilled in the art
are to be included in the spirit and purview of this application and the scope of the approved claims.

45

Claims
50
1. A tissue equivalent comprising:
(a) a hydrated collagen lattice contracted by a contractile agent; and
{(b) a collagen gel in contact with a permeable member.
65 2. A method of producing a tissue equivalent, the method cdmprising:
(a) forming a mixture comprising collagen and at least one contractile agent; and
(b) applying the mixture obtained in step (a) to a collagen gel in contact with a permeable member,
and maintaining the mixture and gel under conditions which permit formation of the tissue equiv-

8



above in step C above. The container was then incubated at [ gu

[err] for 4 hours. 12.0 nl of nBSB dded to the out ﬂ aﬂﬂnﬁﬁ

and 4 Ml to the well. The appar at ugﬁ%@tgf@g returned to the l””"l
i ncubator. 20 (2) Differentiating At 2 days post epidernalization the

medi um was rengygd and replaced with nSBM plus calcium 25 (3) Arlifting
At 5 days post epidermalization, the foll ow ng procedure was perforned:

Medi um wass.r eni®wetlod 6@@im 2)Whélkein @idGomiatild dentebapraes Mrobilit@elisnner cont ai ner 20
was renoved and two 30 volunes c¢SBM pl us cal ci um soaked cotton pads were
posi ti orsed4.i IThi Imethod bt Gaim @ whdnain the tneixture lobistépe(a) dodtains dibreblddt odlls ef a cdpBivitration of
cal ci um addecbouT h.85 torbnet?* celimhandenllagéh abhalout ik 20gud/miced and t he appar at us

i ncubated at [err] (4) Mintaining 35 Every 4 days the nmedi um was
renoved ané rTéF mathed of glainy 2 fwhersin theedolirgmiueh Isupseperadl by cartingEaccafigsier sqlytion a@nprising
Prepar at i on @'Wa%ﬂfﬁ@"%%m&ﬁ@@ﬁwﬂgar ose A 2% agar ose solution in
‘water wds sterilized aut ocl aving, cooled to [err] and mxed with an
cqual Vol ufre 19t mahed ol e AR THRY 20855 BRMIER BHPAR A4 e of

r enoved and PROYET & 13 RlvmRNelTPe was poured into the outer area 14, all owed

o or -t g, shi eAERed bR PR A S oHA PR f&sgﬂsgﬁs@mgﬁﬁﬁﬁﬁ%ﬁ%f*%ﬁi?@ 0" 898

descrlbed er. I h% ri ous

nodi ficati gnﬁ%?‘e@ﬁiﬂﬁgfsm?r%%%ﬁ? gbrego éﬂt&%ﬁe{%mm‘% %aB ggest%g to persons
ski I'l'ed i ngt Rfe RlothodbrCialnPs, Wherbii flo igiolk pabl id ddffonSPi 11 T a”d purvi ew of this
gpl I cation and the scope of the approved clains. Cains 50 1. A tissue

al et 16; WD iebd @ clalrP2, uaerbmdrgatce.dprrsmi; lagHBRB isl dpbded BdiacoititiiedolnedbIB Yreber.
contractile agent; and (b) a collagen gel In contact with a perneabl e
menber. 5511, An apparmisiot dadrmiping GheCihtagctian lof HsSutcand il iodet| e bgent B\ useBdf ADEast one
conpri sing: (tissue fequivaientgtha apparatus icem@rising & ifist ang acsetdnd gegyion deflediby & parmbabMmesans
contractil e agsided wittnalcdliggen gpimin yhicly the iesumreuivalest io Bispsatic ethdraby Stiectjssueapuitaienty
col | agers gel definet thaficstregion and the peaweakle mbwberdefives the savandrediont ai ni ng t he

m xture and gel under conditions which permt formation of the tissue

equi v- 8 12 Pp apraaig fg3deteminiag dhet intergetio jgbtissye Mg cht ippst one pganDbY viecaf @f teast lnee
contractile AfRAeAdRHPPH f@e%?P‘FFfb? eRnPHEing tha tissye eguivalent grdcat rﬂ%ﬁtmi‘ﬂ contaipgr derhe
wherein the ﬁ‘?%k‘?ﬁﬂ‘é"aﬁi't the °°E“B'i'?@'§t ns fi br obl ast cells at
concent P4t i on a e'ic %%; youided,with . ellpge gé’ﬁ' %{‘tw%&m tiggues;

to 2.0 ng/ni. q“' "% Y p pprove defings the i the,ioper wall. gpc, d

by casting ¥ ?f"fa’rfefs‘% (¥l i e ol '388‘°lpagen e I, epare

about 0. 5 srgccorJIng cla;m'?z QQ %e% a% f[Pth%r co ﬁgeglaq“JaEsefo .lésﬁ %rtﬁe of

t d f

i: gp \(/g)gsuﬁg \?g ungﬁe% Tﬂb éﬁ&%l lF‘al m 2 re| n anoagsorbent nmenber

i s di sposesh, a¢ipsfdls dBSARPIERMNE WREEHAIKe innr woll .sBFb%.déBE&.thoﬂ Ie‘ﬂ;t ond aél_dmng,’the
orein the Reminuridaikyslith @R'alel wéehs @ fibrous pad or a gel he

hod of claim@8, wherein the fibrous pad is cotton. 20 10. The met hod of
cl ai m 2 ¢ WiEe 1A iappatatug bcofdrigid LisimNg, vigRinQleinied wéll coppisesikaddjnacent t he
per neabl e menber. 11. An apparatus for determning the interaction of
ti ssue andi6atAn| apparttu recordingnio daimutle whbreiat anl etseberd meember is disposed subjacent the

permeable means.
46 17. An apparatus according to claim 16, wherein the absorbent member comprises a fibrous pad or a gel.
18. The apparatus of claim 17, wherein the fibrous pad is cotton.
19. An apparatus according to claim 12, wherein an agarose gel is disposed in the outer container
50
Patentanspriiche
1. Gewebsiquivalent, umfassend:
(a) ein hydriertes Collagen-Gitter, das durch ein kontraktiles Agens kontrahiert ist; und
55 {b) sin Collagen-Gel, das mit einem permeablen Element in Kontakt steht.

2. Verfahren zur Herstellung eines Gewebe#quivalents, welches Verfahren umfast:
(a) Bilden einer Mischung, die Collagen und wenigstens ein kontraktiles Agens umfast; und

9



ti ssue equival ent, t he apparatus conprising a first and a s
defined by a perneabl e neans pr\(,)w%gggmii col | agen gel i@ﬁﬂi’mu U!'l
ti ssue equival ent is disposed, r i ssue equi val en
the first region and the perneabl e nenber defines the second region. 12 An

appar at us f or,deibdH &9 skl &Ndrkdidifoh 'hﬁ?sréhuﬂm[b& Jr SHUGoNRGH-GRE in! kARG M0 BinétyeNt

by use of at plaﬁ-&ﬁﬂlerpﬂé‘médt and! RSl dbrVRisGilig urd Hes dRRaMRE Bsdifg@kgeh, did &8 BlidiRg
tissue equi vabeabweBbquitdlontstRalbeNe contai ner for the tissue equivalent, the

cont ai ner conprising: 30 (i) an inner well conprising a perneable
means or avi eieehrii fabh Anspat 2 Gobbi G koiaktild Wgshs Kibrebldstenzlleh uadast. val ent i s

di sposed, whereby the perneabl e neans defines the bottomof the inner well,
and (ii) 4anveratrer nagke Atspuch BiwobsildledViischimg ausSehritt (@ Fibroblastahizalipromit diner Kénz@ntra-
appar at us ativo gerdetway1,250bic4 ail 0¢h Zbllen/mboest Callagen Imit ebyayebrkig 2.8 mé/mt erthdit. conpri ses a
means for closing the 35 contai ner, the neans being renovably seal abl e
t o t heo cOntarfawen nagh Ansrruch 3pwebst das %&Qﬂ@t@?'rﬂg“-‘b Giedpm pipgr Collagemiiswigrherdqgtelit nner
wel | i's proWiddie| Collagan rajt einep Karponyation ypreaiven@y® bie A8 mgfl AMPRY- conmuni cating with
t he outer well. 40 15. An_a Earatus accordln to claim12, wherein the
ner vt i e Ao 4 e i SO g O Gl or
wherein an i MRS g oYs § S el RUETRRIOEH per meabl e nmeans. 45
17. Ad’a pPay; to . clai t i
corpr i sed :?fé,g‘ %%@3%5 il yRu o %3*@' RS P n G Bl BB e
the fi brous on 19 An appar at us accord| ng to claim12, wherein
an agaroge %Lhrsrﬁnam ARBRET le?eI- 13 Btk Rdrer Bofibr Sy PRGOS h@m 1.

e qui val ent, unfassend el n |ertes Collagen-G tter, das durch
ein kont 'bak\rldrfklﬁ& MBI RSpIeaNd, Wbl SJstFaée‘iﬁssedeﬁ@e ist. (b) ein Col | agen- Cel ,
das mt einem perneabl en Elenment in Kontakt steht. 2. Verfahren zur
Her st el | uagvesfatiz@Snacie WRSPRILIO i woBdi @i tAGarostadnthBiRAdeY @l duRT surmeabiem Efeiner(t Benallithrtie n
ei ner M schanpgprdnéiigt. Col | agen und weni gstens ein kontraktiles Agens unfabBt;
und 925 EP 0 418 036 B1 1 1121121 w1121 10 b
(b) Auft nhgéamictheng pun Edstimmung dea Wechsbimiriuagieon Gévebé und) werdgsfene einerCaigbnsgeter Gel
i n Kont akt Yerwengingeven prenigsiens| ainemEGewebedquivalant, Megliche Nordehtuny/ eine grstpnuimd eifes
Get s unt er PetanrReraichaimiabilder dyrch eBp permedblefariciiungalsbildguist,die it eivern CplleaencGel 5
3. Ver f ahr e¥grsalanistyevt gom dos Gewebripuivalegt-angqaniaet istk vebeiedaa Giswepedquivalent den ersten
F-Br obP ast e'?PZ%‘FhI‘?’!ﬁ’P‘H ‘&Bpem&ab'e\)%!?'?%ﬁ’eéﬁwﬂ'ﬁﬂﬁefﬁ!ﬁ%ﬂpﬂfch 2, vvobel die M schung
aus SChI’I o%ﬁ‘ Fi br abl astenze Kogzen ra- on von et
bis 4 x tl”I t°'

B, 74 Begtin
5. ”Ver f ahr o e lfgge/g,g@% o f;;gs e %&% Q"?k ﬁ ;é%wsvfﬁs?
Co a n L6

teg ter mzt;{; fl zfst 9& ea%

B@P von
M schung aus ,,gat §ung a s chrltt ( |n el nem nPha tnis

von etwa 3: k inén éuse Béﬁ@ dr'rﬂ?m@rh}{ 0 LsLIBT eV RhehSBSHRer WRJobtaR st S 7. Verfahren
Ha’ch Anspruch 2, wobei ein absorbierendes El ement unmttel bar benachbart

dem pes MRsbvordcRiing=h@AEAHpradh I £ fWaBdt Laid FbnichBRlg fémer Gl BHHCRIng AR SOMSMRA Ul 7,
wobei das oihbleh uitasy deiclid abRahiibararhitdemoBehiilie etsiigelbdtast. ei n Gel unfalt. 9.
Ver f ahren nach Anspruch 8, wobei das Faserki ssen Baumwl |l e ist. 10.

Ver f ahr e4.rioichtdmsehisp@ch 18 inahiel der innghg Belditer mitiininbidsteinke SffEad valsshen ist, die

per meabl en it dameduBerbre Behditdp i Yortingmgoatatihet i st. 25 11. Vorri.chtung zur

Besti mrung der Wechsel wi r kung von Gewebe und weni gstens ei nem Agens unter
Ver wendui® Xegishineamaghs fnspryche!2nweheltisninprse Betilias Keatz enth@t- che Vorri chtung ei nen
ersten und einen zweiten Bereich unfarat, der durch eine perneable

Ei nricht Gﬁql ‘g@btf"l'%l%ﬂch iABtPruch 12, webei ¢in ﬁ%ﬁ?{befﬂ"ﬁe’ég%?me@b}’mer dem' permeabelen Element

50

17. Vorrichtung nach Anspruch 14, wobei das absorbierende Element ein Faserkissen oder ein Gel umfaBt.
18. Vorrichtung nach Anspruch 17, wobei das Faserkissen Baumwolle ist.

&5 19. Vorrichtung nach Anspruch 12, wobei sin Agarose enthaltendes Gel in dem &uBeren Bshiilter angeord-
net ist.

10



versehen ist, auf dem das Gewebeaqui val ent angeordnet i st,

Gewebeaqui val ent den ersten 30 e‘iﬁ %1I det und das pe mmﬂmﬂimm ,",
den zweiten Bereich bildet. 12. Vo qu’g Besti mmrung dek

Wechsel wi rkung von Gewebe und weni gstens ei nem Agens unter Vervvendung von
weni gst ens pgioRgidadaayebeaqui val ent, wel che Vorrichtung das Gewebel qui val ent
und weni gstens el nen Behalter fM das Cewebeoqui val ent unfaBt, wobei der
Behal t er ugf &ghivalenPde tissu, coprenaft:N€N i nneren Behal ter, der el ne permeable

Ei nri chtung unmi B résshiu Qe Boifagenb Hﬁﬁt&‘ébhira%ﬁ%nﬁ&lgemedsrﬁredmnet st, auf dem das
Gewebeaai val eiy) ur g @e toliagihe histontattua léiéphbe ppregasdabl e Ei nri cht ung den Boden
des inneren Behalters bildet, und (ii) einen auBeren Beh~lter, innerhalb
dessen der 2i rmexéds dahadutten dan §pidwidmed tissgicomg@nabB. Vorri cht ung nach Anspruch
12, wobei - di e Y& tarforobationmityn fmélangerdecplingerigiehd'awcheinsiy agentr®@adtileeBen des

Behal ters unf aBy 'apsitationeduatyitengerbbienurrians iéene B:AMN geide gollagine gu lcondact ¢'ur Slément
“Vorri chteing na@#"ﬁ%?td% ppaintien dyaiangaiet iduigalrispedeascpnditions quirParmetion] I épensationfe e r
65f f nung ver sefi¢ayivplett detigse nit dem AuBeren Beh~lter in Verbi ndung steht. 45
15. Vorrichtung nach Anspruch 12, wobei der innere Beh~lter K-Harz enthalt.
16. Vorri cfit Lf’n ?éﬁ‘ﬁ"aﬁr{i Fendicatips 2. gggp Mauel apentiroprastie. PanpiRud des eslins dy fpe.fie
dem permeabell? bEf S ent liegt. 50 17. Vorrichtung nach Anspruch 14, wobei

das absd? bi er,;a sEul“g n:tE % b2 eJakI SSGP—G oder eder].ége ttdes%
it

Vorr i chtung & ro & Cent%’ fagh ortl
Vorrichtung nag In ar ose en en es Qgel

auBer en Behi I ter angeord net |st. Revendl catl ons 1. Equi vaI ent de
LISSM, GPNBr RGNS sdivhht il Teverdicibh ﬁledaﬁ&bdq@emw&en ié oo AN brspiid RarP@uiss! Arune

agent cont r acdijulida; de%llaéene comprenaﬁttlﬂx chiRgie R LS cdnBdntrABR B8nvitbh EONL8 Gigmsl. UN
el ement perneable. 2. Procde de production d' un equivalent de tissu,

conpr enant &, (Rycsti@sdivant i teveridicstion s, dans RIGEEE leCkRéiahgs ke Odtiae (tet th dlutioNDdeStapd (b)
agent cont r acdohtl ulliséedang b rapgogieh val@hdsalendion B Rarsge obt enu dans | ' 6tape (a) a
un gel de collagbne au contact d' un 6l nent 10 perneable et le

mai nti en d@ rRrbcidd euiabt iduegadicationn? ddasslequehdi EEwe aljserbaptceshrplacéedrns jupe position
formation de ddlamméﬂ&léenutpd@éablssu. 3. Procede suivant |a revendication 2,
dans | equel |'agent contractile conprend des cellules du type de

fibrobl ast &s. Pre dérsuivent dereypgdisalipr, & dens) lequeld'Glément akepribam comprend vg tampar Broux gu un
nbt’ange e | 'Btape (a) contient des ceI I ules du type de fibroblastes a une
concentration_ d' et .du. col | agbne en

proporti on%d' Pé?ﬁ?&‘?ﬂ'i”(a@ 'asre%?"'ﬁca@mh%;(’?ﬂs lquﬂ le @“pqﬂ%’@%t YPint 1 a

revendi cat | 2 dans l.a ne est [ eparn e | 6e

orine bt Ml el et oo g 6 R R anf e e
ositi cen &

d' envi rh 0, 5p Pocedd suivant |a revendication 5, dans

| equel l'e Wlﬁ)'ag'g‘l gﬁw Llet&rnﬁlglel'l Actugrr s Ltbﬁéu%'&% %%uﬁ#&aﬂoﬁ 9"3;5 moins un

RO i g vaggpvioiy ,é;fi:éraxé bR of sébo ?i:e o o o oy

sef'vant |a rejspnabie Pbirld'dn gdasa%on aB&Hd Sur 8BueP I'aliRdMnt 80840 §\rﬁlsp3§ét uéa, ididht G&ins

Une pOSish i 0N 136l] AWGMibhEairdi th pRMRABIBiorNd IE1BA Sormébbie BIRKIEA T Sabdnda Rigioh.2

revendi cation 7, dans |oquel |'Pl6nment absorbant conprend un tanpon fibreux

ou un so 12 /gae&reil & détsrainatioh ds Uinteaction i'an fissu endlacrasdinsoum dgent garistilisatiqn dlau neins

t ampon fi br ewn émivaiehti de disspncet bfpareir comfeigant lHquigatdnt Ha tisse \et ad imos iuo mécipjentpous

| equel un gell'équinalpntaiedisduy, ld eécipieatrampemantst pl ace dans une’

45 (i) un réservoir interne comprenant un moyen perméable pourvu d'un gel de collagéne sur lequel
t'équivalent de tissu est disposé, de telle sorte que le moyen perméable délimite le fond du réservoir
interne, et
(ii) un réservoir externe dans lequel le réservoir interne est disposé.

so 13. Appareil suivant la revendication 12, qui comprend en outre un moyen de fermeturs du récipient, ce
moyen pouvant étre soudé de fagon amovible au récipient.

14. Appéreil suivant la revendication 12, dans lequel le réservoir interne présente au moins une ouverture
qui communique avec le résetvoir externe.
56
15. Appareil suivant la revendication 12, dans lequel le réservoir interne comprend de la résine K.

1"



36 position adjacente a |'Mrent perntable. 11. Apparei
" interaction d un tissu et d' au Eg 43 ép ent par |'util gmwn ﬁ!ﬁﬂlﬂi‘l
noi ns un 6qui val ent de tissu, cet P&FP onprenant des pk

seconde regions definies par un noyen perneable pourvu d' un gel de

col | agbneygs Upoddiidfvhnt hia ?e%”d?égtloﬁqb &ins dqfiet tn %eﬁg absbHbent o&cuﬁéqmevﬁdsﬂtm sdi§. 40
tissu délim g,ﬁ;aua,h ,|,p médbleEM ere region et | 6t6nment perneable delimtant
| e seconde region. Appareil de determination de |'interaction d' un

tissu et 4, appavealspﬁawla re@ANEatifas, Hand ldglid) $61érhenn atidorBaht BEMPIShd A t&KPoh Virb®du de
tissu, scot apgareil conprenant |'equivalent de tissu et au noins un

reci pient pour N dquivalent de tissu, |le recipient conprenant: 45 (i)
un r 6ser vis Appardilsnivent ka cavpndieation ti 7, dansriegpeinie fampondibipoeesbdwiecotan. d' un gel de
col | agbne sur |oquel |'equivalent de tissu est dispose, de telle sorte que

| e noyen 19eAnpeeii|seivadtia ravendisatiop 12,¢ard lehyelrup gelrdiagarpse egt disppeé daes le (cipipntigpterne.
reservtir externe dans lequel le reservoir intenme est dispose. 60 13.
Appareil suivant |a revendication 12, qui conprend en outre un noyen de
fermeture du recipient, ce noyen pouvant etre soude de fagon anovible au
r~cipient. 14. Appareil suivant la revendication 12, dans |equel le
reservoir interne presente au noins une ouverture qui conmuni que avec |e
reservBir extene. 56 15. Appareil suivant |a revendication 12, dans | oquel
|l e reservoir inteme conprend de la r6sine K 11 EP

1 418 035 B1111111 1121121 112111 111111 16. Appareil suivant |a

revendi cation 12, dans | equel un 6l nent absorbant occupe une position sous-
J tg au noyen perndable. 17. Appareil suivant |a revendication 16, dans
| equel |' 4l 6nment absorbant conprend un tanpon fibreux ou 5 un gel. 1la
Appareil suivant |a revendication 17, dans |equel |e tanpon fibreux est du
coton. 19. Appareil suivant |a revendicatfon 12, dans |oquel un gel

d' agarose est dispos6 dans |l e recipient externe. 70 20 2S 30 35 40 45 50 55
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