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Accordingly, the present invention relates to a
conpound of general fornmula (I1). In a further aspect,
W@ b@ssssent i nvention relates to a phar maceut PCEEP2007/062183
conmposition conprising a conpound of general formula
(I'l'). Yet another aspect of the present invention
relates to the use of a compbund of general fornula
(I'1) for the preparation of a nmedicanent for the
treatment of diseases or conditions associated with
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(b) allow ng the conmpound to bind to the anyl oid
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whi ch includes at | east one heteroatom selected from
O S or N Exanples areHal ogen is preferably F or d.
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stability and screening systens for identifying
conpounds of ‘use in the treatment of cartllage defects
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cells and are tine consum ng. WOR200466723 provi des an
in vivo nodel wherein the effect of conpounds on bone
wW@e@so389117 | age formation in zebrafish is eval uB€BEP1007/062183
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to eheepkopopdlapublisted. inn Adninexr@nn retvi b, Bsoabltérc Res.
: . ¢
vt L0 RS ASALLR05LD Lov S, LI 9 Bb1 00,1200 L
congtiratdiet apSuilterpotient Pl f@rﬁmadc e3¢ Ceofiinat iton. tl‘ﬁme Pl ished
protfgcd'@r ke Srm%@'ob@rgﬂc‘igﬁ§t§o&e{:h§9| ﬁah?‘)'cetl‘i eRIEMiNR 1 uding

he |npact of given treatnment on thé chondroCyte
flbﬁﬂﬁ%ﬁﬁ ?ﬂzﬂﬁ???yb%@P%?%%pﬁF9W|6ﬁmﬁﬁléeﬁp§lﬁﬂﬂéﬂ fymans,
fat | mb@&baﬁb@mveﬁurm@%ﬂ@lﬁﬁné_he dyeesepkliBventi®i liposection

Vld s for_co atmegJr regi mes conprisin tQﬁ 1ia1l
sam ni 5TP%t PBH"3 stlé‘ﬁﬁ&:‘ g ot5eFedtholitral *8eld eLia
cells | chmpoimdmtaeladeedilst r gtlivon moftemtmexiicoaneat 1s and others
can 3hECCHAY diher ShBadEoaeRl APIEMAleOh d Neisoue constructs

dm ni'stered popul ation. According to the present
thaqn@%ﬁtb@naRH%%%#mﬁ%tyGﬁ@r§ﬁa@IﬂQKPQﬁSa gdfitional benefit

may PEPEhatiQf | Pa¥hés Onés faz@drid) S@r%emg%vﬁsls ayPoh®fing fac-
the identification of factors caB | e of affecting

torschoﬁ&%&’?ie@lﬁh TYPie SabfRFEFPPREGFEFo HfdI¥rS i nExamples
for védweh Thetonwentnicdmder, obudesase sabtofl imartest sto, VEGF, HGF,
ti of n e no Y N h

PLGF‘e%%@’s%lﬁ of ﬂé%y%se%a?b %%gd ttéﬁg 55 gtiﬂe?'ﬁ“ These
factgirtsr ocorlin w%;c@f e rgEnEs iend/ gpppondi themst orralile sur-
vivadbi lidghf 198y NAReh-akien b2 RLRLYEe EALt LRgGthn

vivo. The use of these markers in“Screening aSsay

all ows the screening of a |arge nunber of conpounds

and/ or conditions on chondrocytes, w thout performng

time consum ng and | aborious ani mal experinents. In

one aspect of the invention nethods for determning

the ability of a cell population to produce stable

hyaline cartilage are provided. Mdre particularly,

net hods are provided for determning in vitro the

ability of a cell population to produce stable hyaline

cartilage in vivo. In partlcular enbodlnents nethods
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cartilage in vivo. In particular enbodi nents of the
nmet hods descri bed herein, conpounds or conditions
W@ 2pabss1df | ncreasi ng the expression of one oPCTHBPM07/062183

positive marker genes selected fromthe group
consi sting of FRZB, COL1 1, COL2, FGFR3, OPN, BMP-2
and RASF- PLA are |dent|f|ed1és positively affecting
cartilage formati on and conpounds capabl e of
i ncreasing the expression of either PEDF and/or ALK-1
are identified as negatively affecting cartilage

Accoufmngi &9, aoparpartiatl axlefermedatgnkadingntcepfs the inven-

tloHVOQHﬁﬁ ééf@éewEX%h'Q%x?aﬁééhagﬁnﬂgpféﬁﬁklﬁ@ ﬁﬂ%ﬁrﬁﬁuch like
artlcular enbodi nents of nethods descri bed” herein,

conFHé“%EF 6L rrketBVarklan sereordesivieghstrom tgeopq§lent who
shalar k@begeeles:&orﬂmgﬁmg:d:%koﬂ&ﬂ aad p&@ﬁf@hltsk?g ameliorate
ective s enes cte rom

aisf ERBES i s B teine LeEF T 1 OO0rBe aHBeEBrRACoord-

1nghbretMmWEQnBEWummbmﬂlhe&Bseutlaﬂﬂhodsnﬂﬁgﬂr|bédtlssue that
S of marker genes

ori fﬁgtggtfféﬁ ?h%g%£?£€$§ %%?ief&ﬂ%%gg conpri sing FRZB,

ALK1 , PEDF, COL1 1, COL2 and FGFR3. In particular

AS %quci'ﬂé%ﬁtébé’ve ”Etsﬂ‘é%s gesrs i bed hefeiient h%aﬁﬁb.'lh.hﬁ origin
of _.a conpound or condition to affect carti

aref Gl i dn U LGRLEr i PRECDaded R iR HP%&Q dikgcitissue
congtrhibesc @nsm@un@ iy condidonmeacibes ex m’ﬂ@&ilp@me@fc tehﬂ:)ryonlc

set, f, at_least thre rker_genes e part| ularly,
st ATl BT v oot HREE a7 nREORBOLAE Gt oRArF o 57 Eiesue
congheuekpr exsi Gircof inhenpdent i vikowarder gﬁﬁe& seygesedof stem
0 0 n ;
e B B S R e The S uReT arge oo ueed.
TheePF@EﬁIEFlPﬁeQ§mﬁRﬂRRFQﬁlkﬁnﬁﬂ$$%m §ﬁnﬁﬁéuéksré§§ﬁaﬁd from

hum@xfl segat bye1gBEkepagenes1REDE aBdcehbAkKAh ithe example part
Edlcatlve of, the ablllt of the CO ound r condi.ti.o
of {: I%HOE‘I

€ aPFEEENEN IMTEOEYC Vi - %bi Fity 8f 2P (—:\LI‘EF1 %o the
nov@bmbmim.mémmrcbf cttjheirpmﬂmmﬁ rrlermﬁataifortmt hods
descri bed herein, the population of cells is obtained
froma joint. The population of cells is obtained from
The aineent hyn dbnovther prowidesi adimeidted! fwirt hhen preparation of
the°§589€h88gﬁfkbg§f%%hchLﬂlﬁérHdﬂgﬁmuﬁ§saﬁhéh&c@é&@?ﬁg to a

a compound or condition on both types of cells is
SeP%%%F%a@%QeCWnOEaFP?C&PHFnEHBBdlﬁeﬁ@§ %&Fh&@@ preparation
of aielsam:lbeﬂl]la@rebﬁsthﬁcexgﬁeaabme Eeyelen@ﬁ.o@ﬁﬁgohtmre%.st part

£ €% the markers is _de ernhned .a _quant.i tative )
© T H3TPE A Phr FhBPTEE fe B Fof“ﬁ’élsﬁx?gnteﬁngﬂgar e iSFue com
prigde tise ofllowetg oftamskers for identifying a conpound
that is capable of affecting the ability of cells,
nmore particularly chondrocytes or chondrocyte
précur FBOVEEINg & qraprioducea ey | # a§eCPASYLRoONEn Surface of

parti curar «RIad MHisH he s iHa L BhraiLdrietdit esponding
that the se of narke S conpri,ses a gét of at | east

t hree ﬁﬁ}kE &gt LTS 1eRPR, © LK%“hn8x5ﬁ§18F oL the
nor e nmackels 1siédee eloe thruan tte bgr dagmednsi sting of

PEDF, COL1 1, COL2, FGFR3, OPN, BWMP-2 and RASF-PLA. In

speci fic enbodi nents, the use involves a set of at

| ddst girevisiitgr ehedycdwpringi ndlrmREBLomg KtorrpEpPnding to
CoL1 Lth@Oﬁ?eSJ.% Fﬁ:n%%lsi%ﬁéjréf‘efhé‘s@ﬁgér%rt B the pouch-

i nventi_on provides kits conpr|5|ng probes for

det ect At FOTSHFMESsiton b6 18788 of genes in
cartilage formng cells wherein the set of genes
conprises a set of at |east three nmarker genes
conprising FRZB, ALKl and one or nore nmarkers sel ected
fromthe group consisting of PEDF, COL1 1, COL2,

FGFR3, OPN, BMP-2 and RASF-PLA. In specific

enbodi ments, kits are provided wherein the set of

mar ker genes is a set of at |least six marker genes
conpr|3|ng FRZB ALKl , PEDF CCLl 1 CCLZ and FGFRS.
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i nduces a stabl e chondrocyte phenotype and/ or pronotes
cartilage formation. The term "chondrocyte phenotypic
W@ e@Bl05491y" or "chondrogeni c potential” when rR¢BEP100T062183
to a cell population, refers to the ability of the
cell population to produce cartilage in vivo. This
ability can be tested by (eétopically) injecting a
fraction of the cell population (at |east about 1 - 20
x 106 cells) in a mammal (in vivo), such as
i mmune-deficient mce, and determning (in a tine
frame ofismaing Weekbpdyt ha déwelxgprads of fhe matrix such
cartil agead MAaNbody LIQULPSLEAaS £0bnV RBEULAN 1NAS O recess

m neralisation or replacenent by bone or f]brous
ti ssue. PN EBThA iSRAGE PITERRT dfrbeoqudh/e &yl |the Walls of the
popul atﬂé}jés(@tcdmﬁpcamlﬂg ko 2 xedG eeldimaityi B )of the
can be Se%%fdcﬁg or encapsulated in, a
bi oconpat trix and |nplanted subcutaneously
under the skin for about 6-8 weeks before determ ning

deve 0 a Ant Wi ut

ns o %ascgﬁg Blﬁ€§é$%%€%€@%%dﬁ %@ﬁg b%ﬁe e recess,
forwahwhichkx%ﬁQ@mﬁﬁttuti@npr@SéthGnveﬁmPeﬁsés mammalian

popul atdon Ofa Leldisi ddle 1080 Satle AAAYHIMG can be in-
stabl e hﬁallne cartilage in vivo, is characterized by

the pr ot LB ERIIREETES bt SSUSTECREE UGE
phenotypic stability described herein. Chondrocyte

Egtr oc%ﬂ St abl X sgaé%%q:u%%lgyﬁ léfslfﬂt letpggﬁ?f sposed within

[ soI at etdlecedd@se( Fithas: usdd Urer eiediivel ensi ted liehécgeldul tur -
popul at; 'r%ﬁ adiad fro'@ *i“e 3l ®h ol §%€ure,

di gestio eterm” res |y isolated cartilage célls"

as used hereln thus refers to the cell popul ation

difect Ipni=alinrd ﬁH@r&@c@M@@ﬂé@ rﬁ@;@ﬁ@ié" ﬁﬂtll the tis-

tissue, such as cart| Wi, t hou

passagiity AT é%%ﬁ%d%ﬁ“hl r@ﬁEFFFnﬁeFSSﬁ between
cel | (miel &Hod;n a)ﬂﬁcﬂathedmfajtmibca mdtssluea susbuasconstruct is
cartll kpdlcates that the cell popul ation has been

pl aced unBEr ‘condi ti ons whereby the nunber of cells

has increased by proliferation. In its sinplest

vepsi OQ’ew@%H%%S'tq{e IS BET PEIeELAY £ PEQUL dLRG ok REcEClalanerent

populatlon in cultivation recipient wth appropriate
cul ti vatiesstee FGW\t@&tm@ﬁéﬂﬁyrﬁﬁ?ﬁﬁrcéﬁﬂluency The

popul ati on mhlch |s obtalned as a result of expanding

freshl |soI is referred t s PO, , Th term
 Hesasiat e TirPuenhooRERavE 2eR bhpahacd.
and whi ch follomnng expansion have been harvested from
ThusI h c?c%fdri] r?g? 5:?1%' prl odJS'anmQFHJI%&‘Eh %\hefgc?@‘.-l,s in one
et hods and af e aced at a
surf@é}@sua |<‘ﬁ| aﬁtherr@cwxe%si%n Ebei preit .1sPadbpesrd in the

xecee@ | safde o ef 8£688L L QubYoh heiiktRReSage NwFReuCRE ’1r1to the
etc.).their time in culture.or alternati vel

recqti RIS TOTLq T oG P ER- HOKS| FHGECTPEN EYpppine tis-
sue eie:])ls Thé ttérem r@mﬂsﬁﬂgﬂ:ﬂﬁf eqixtaseuded d1ef egpace between

the g%t%rs stqf%f%gc? q‘.ﬁe 1 %S%néeg@eegr&%t h%ﬂlrggéeogf the ma-
trlXcafratllagdefihengertme rmegdets scBhe" masrdechdaastised vbth the
body e_.feexrvéso S5 NYNRLLE . vslsueswal HeeA, bec@é tEéPthﬁQth desig-

t he expression of a marker according t
nategy SIBNt PPNBNEPBATITRe TRIFAR aF v@aﬁéFKePS@@or@r refpaping an
objeke tde eprdyriall oanaf idheenmarkes seade 6f et of a mold.
di fferent markers of the sets of markers of the
present invention. This can be the result of a sum of
the individual markers. Alternatively, the cumulative
mar ker score takes into account differences in the
contribution of each marker in the ability to predict
chondrocyt e phenotypic stability and accordingly is
based on a nore conplex nathenatlcal fornula The term
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sel ected fromthe group including the positive marker
genes FRzZB, COL1 1, COL2, FGFR3, BMP-2, RASF-PLA2, and
WORNSAsEI1T he negative marker genes ALKL and PBBEI/EP2007/062183
Addi ti onal markers may be included in the set, e.g. as
controls. Thus, according to the present invention, a
set of 9 narkers has been~i déntified, conprising both
positive and negative nmarkers. Positive markers are
strongly expressed by popul ati ons capabl e of producing
stable hyaline cartilage in vivo, while negative
Withiarkehe Deendxgr efscthatpiovenlevéhyentinont &kpr ésged "recon-
stlg’l)(tP&QUlnﬂBdtQﬁ%“Ca@@@ig?nQéeé’r Qdufi 19,5t ablbg Q)_[gllhﬁe mammalian

cartil age, Accordlng o the present invent
celhpsahdesBitaRpeesspohacst ﬂaﬁegaeﬂvyheﬁhkeen &%n igrapated to

forn’:itS aaa POsd i hyer SAr kekeuOVE R tridt ! heee@ﬁbe&tuetohheﬂmtuzes
sent . I, nvent i s of which the abse

ce _of
for DR E L YT By BoR T eI | Sh oFRERBrarogg  an the
priqhesmot ypect Sbedyd | albyye are referred to herein as
negative markers. Expression of the marker genes of
the present invention is a feature characteristic of a
While| theopatassohast gpneabligngonbiishi ngroksarodndo0.tyel dimen-
sio®® of 1ltQX1eQ6eteblsor D‘tHeeG%%tlx@%t %%%hf quk@ewﬂ@t'}' the

expreSS| on of genes are known in the art
body e chf| 9lseeee@dtﬁgtt16 ERESHFe &/t qlr‘f\?étﬁ%oéﬁ wq@ondlng
to tts@l@eefdlxédigameﬁgaehsoafof:htehenee&howoblﬁ: l&ﬂhleo@onstruct In
typic y. between 0. 2 0x1 06 cell.s
ot YPRFRE1 ) PRotEHP 01 T 0ecin R8RS arth i | Byy in rela-
tlomstmgthevdnmen@@ﬁnsSmﬂwuhqﬂ1é¢esﬂtonheaavbelpbléospade for
a [ ..t
intidafe SRE CAUOTHERAE SRRk RO BRI IS Bims the
pouthtleirt%ﬁ t 90@§%H¢Ed 1% tdeteraringd q "ﬁb@s@l@é@@nngf)fgeﬁelll will

haveSUBH 3Jdpalearacih nchbtepeﬁe(r: ;tr%'leg\é\@}_ganigo%tt%]?@h c@ld Sbody and
S

eve nd|V|d al
the Wéh Qﬁn%et S ﬁ%?%%sn%EIEB?lﬂétgﬁﬁlFFl@é@?Snto adjust
thete@hnmque$ tAckli tiomat | yeaonaktienpabhveligtufs afieunt he in-

rend] B TR S ghD R AN ERRLYRCBY Lk00cEBore, when
the tihreepemraddteien rmfttaop@dclnﬂltlhe scepptruetl dnrcaneeasi by support
deviR® igent| fét.edh Xt hfssgbﬁbﬁg pﬁ%ﬁ?eaﬂasggc@gst REKPRWAhosen

sequences of e _mar ker genes rnati vel
to Qé&?tl%nﬁpwrlpﬁé e&%@le%spén bhet Kdapg kefs 5}ssegment of a
spher&aswt@oﬁtovtrheu@rpt@uﬂe | eved. mPeoiRi Pebe¥sl $a¢aRgb@he shape
determ ned by. i nmunql o |caI EEtho%EE%% h as stern
L

oL Bl AT ELLSA 2| P f "¢ B di 6t Phet4 mm and a
sphenmmxnibodytMEvem@ressﬂdametemanﬁEr$oiamevmhya&mﬂ byed. The

[ essi f cont |
boc AP B LS SAPCIIERR UL 3,5 Eilaot, o e
Wallm c@%fatamg t&ehricr erse orpéﬁﬁﬁygb%Yafltterl&Dthsp@Bed in the

Iece%rsmﬁléh eliegt r ORBOL S8 Heirs%'a@lcet R YRIKEr 1Y Ob&EPSand the
grate in a | in accordance with their M _( 1D)" and

e
Wal]tsheti?ft‘-%nﬁl G i ESF6PRt YT EPPSERDLalpys f BRéherd: jnt-e-  ap-
pro;ﬁ)ﬁﬁlt@&?l O:rheﬁtseid‘n@ atokech [exeltican vpgHeastiiedspyce, which
| t npun rotein _present at the )
nean® S e rFadlBh S taeR el RPtnd i gt this mamner,
it waanRQSﬂ;hkﬁtwﬁaQﬂﬁﬂ@&é|4ﬁbuﬁt©rm$tafntﬁgsuﬁtheconstitution
mlxth%”qsl’ls't@leBréﬂetdearﬂet%é@t Oth@rb&&yu'a’ﬁée e SEAL DENGEOLhe re-
can be quantified by I1ncorporating a ra oactlve
C€SSpptabolic | abel (eg 35S net hionine). Dependlng on the
t echnol ogy used, antibodi es, oligonucleotide probes or
protein probes (such as antibodies) can be |abell ed,
e.g. wth chronophohc or magnetic or radioactive
| abel s, so as to allow detection of expression. In
specific enbodinents it is envisaged to detect
di fferent markers by different techni ques. For
exanpl e, a nunber of markers are detected by ELISA
mhlle others are detected V|a PCR A further aspect of
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vivo or in vitro applications. According to specific
enbodi nents of the present invention, subsets of the
worenokessdgenes i dentified are provided whi ch al PGIER2007/062183
reliabl e assessnment of the chondrocyte phenotypic
stability of a cell population or of the ability of a
conpound or condition to inffuéence cartilage formation
by a cell population in vivo. Mt particularly,
suitabl e sets of marker genes conprise at |east 3,
more particularly at least 4 , even nore particularly
The agginensicss afid tigstspaas iafwadry the |leedy 8ndf thRewalls of

the | dRRidSd ede PBEKShe 9ONRS . aAREALILAY tor oﬁﬁeer‘?é?géﬁfﬁike corn-
a suitable set of nmarker genes conprises at 1east one

Str%%%lFP&@eﬁarﬁgﬁfg@ﬁ%céﬁﬁeoﬁ@sﬁéﬁbt?@%ﬁﬁ%rﬁ@F geitfe. TpRess of
the gefer &k, déﬂa@na@\r/]\sﬁhf;h@ Btﬂﬁﬁebfothéahléaﬁ:ggﬂzﬁe%et ARated with

into account,  _the er_the act ot ur|n
the o} B7ES GR EHE Bt oRCT P BBGHFant LelpFedtioh on g ohetruct
is patendebarfomr keppoThendi fd ehemanmdrdearts aliso stefuletthave a
len E‘P? gffBBBSEt s %%S%ﬁf (;3'& 'éf %819@3%83150 mm, and

ol I'c processes mays I nvol ved

mOI%hl@h@f%é@flP v cekl 19€taBa&l imsm (@Wnl’ﬁ@epé@ﬂwﬁbs ls measured
froﬁeéﬁ@t%%%t@&dciﬂg@w@Sboﬁﬁbh'éfCQﬂRQU§8u§h PiRsesshBEruct to

%%§¥ . and each of these processes can have an
the JalPafm‘ § FREIGE i drive R FHndts st ty .

Thus the nore marker genes are taken into account,

e_nore represent t|ve t he ssa bec s, of _th .

For (FEHH B O oML EnbUF | R P ABPR AT q e 0L the tissue
con#twumulnm thha tkeestherirhdiits ¢¢Eﬂﬂ©¢eemh0ﬂéMEQEHGQe recon-

stit € i Hﬁxgﬁiér@é"'eﬁxrrpéé‘fe&m%ﬁdt e.ﬁh:ﬂ%&gl 1&9”&%8@%8@ into

€ assay becones, co om SsiI ng Its eas
the h¥@ﬁe$ﬁr eghpit Sekséhi nQf MEFESen dEdEF tfelsf%u RPAPHDle to

dlxé&tely ek@vangRe of aidel ot rdoRilonem t@f @achcmé tr'é%onstltutlon
rker gen s to the overall al uat on % of
xS eniale sHRtR 5 bR HobP EUPBAIB L] Aiged Mephe conponents

by mdsagedfy thigpepressi on of a singl e marker gene

within a large set of marker genes will be of little

i nfluence on the overall expression score of the
The maedrodgefvs thBasedovnrifiese eogumeninrg arfdia hgeconstitution
m1xﬂﬂ¥gﬂﬁ$¥h£@|@EéVﬁeE@EErMQ%H‘£1éﬁlédﬁbcﬁééfﬁﬁnﬁhat is suit-

mar ker s |dent|f ed, has been determ ned that any

ablefper ofl tr?&rw scﬁHﬁ\eéﬁl 3tARd MLy ?‘é%]l“-e tthé‘t theY can
forndE‘tt@lrem ﬁanblﬂeu@hondA@@Miﬁlﬁ@ﬁ?Qt yphe shabidittyusdd afor the

cel | ulati or to SS e influence_of a
PreRAR B cOR: (RO o FROR e nerary e any matrix
whicgt adilawsy afswalttable poputatt onetweeonr Uhegtligsore reconstitu-
tioﬁﬂﬁ¥%%d93”1 Qj§§trég S gfofhg H&?kfﬁsahé Qnmggﬁbﬁahsed for
conproni se between the accuracy tai ned score
cul tiyrgms (idle & is@uepfcopmtieaics svg inge ifsadoragition.
feasibility of the assay in high throughput screening.
One aspec of resent inyention thus provi des set
Afteg the|Bg éY ﬂ’i\dg rKBFSNFEPFBEERT aMivEUSE 1S | Bgen dis-
poseHOhnHHﬂﬁm 1eternd efh f tioen dbevgrodapneonahdt thg ekcohetitution

N L

the AmBIOERNEPEDA s Attowdihgdt 608 Bartd cad adaﬁﬁbomﬁﬁﬁrably 10-
30 dat%,pfsﬁamindr%veﬁé%aﬁﬁ? sot f 2% Legst Jdwiee the tissue

mar ker s maki ng up_the chondrogeni c_potential markers
COnSLIHCt, s OFFR | YRIBTY c AFOMPAg AT Sr RBY i OFF | FPZ:‘Itﬁ&Q@ ‘of the
bodyFRZB, Al it sbhdtey kKeghgedens ahafiedad ragedheighotdpthe re-

consi sting of PEDF, COL1 1, CO.2, FGFR3, BMP-2,

RASF- PLA2 and OPN. More particularly, the set of at

| east three markers representative of cartil age

formation includes FRZB, ALKl and a marker gene

selected fromthe group consisting of PEDF, CO.1 1,

COL2, and FGFR3. Further enbodi ments of the invention

relate to sets of at least 4 , 5 or 6 narker genes
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cell populations used in the transplantation of cells
in the context of the treatnent of cartil age defects.
wWab@sesset hods are characterized in that they POGIPP108%062183

the step of determ ning the expression by the cel

popul ati on of a set of marker genes as descri bed

herein. Mre particul arly,~ tf%e "expressi on of a set of

mar ker genes according to the present invention,

optionally expressed as a cunul ative marker score,

nore particularly the Chondrogenic potential score, is
congsétubdoan nindivgat | oanofoet hesedalduryingf Bhiel incubation pe-
x10BOPWAl@N of Qful (TR Y aLbAA, PUEROSES e TRl Al iﬁethe art

qual ity assessnent of” a cell population is perforned
andj CRELY afor PRYSIAGOIL aRdar PRI Hifes T89@8 agf 30-40°C,

pxetageelﬁee@r islged, he&:&% ngaae tﬁiezﬂaﬂa?ﬁrye 9fo ct:heThe percentage
SSess enerated in repor r su rized
ot BRafit PERoAEIETEnda FHE 5l FRRBPURAETof Ay e B3 foTably
70%0r 6ahyspassagd obra peefepm@hya4m%n obtained froma
human or ani mal tissue. According to oneenbodi nent,
the cell population is between P2 and P6 of a
In pégal aerwreobien néd fronta Memawnderstrede thiagpsihe step of

conﬁ'ﬂ&@iﬁ@t vt YrebbRsBuEheloff nio Rl | 9DeHOubl £NGEuERN medium
consi dered. For nobst cell populations considered in

doe% h@OEoHtaé'?t B RePHreVerid | BUERY | bR, tBFesfePasagercubating
thei peebyesiZulipapuliatiues . dqltbh&ﬂ%lsé\Cp@éQh.Bgéythatt ke con-

cacf 4SSkl 0opRLESERL! DUENLoncp e cell mopul atjon *L

twedpt itowal pyzrts hefcethe popumaltangl ssteeronbomnatéonmpofe, 1t is

pre éié@&e%aea?ﬁeg@g ggeueu@gbx QG udl ”Qiqu)nc‘?fqact%d Svithout
romone or fromdiftferent biopsies. Vinere “aut ogous

being ghBplcamtacitorvigh cel Feliyrenmedded, e zeflisst period of

tim®bbai red fronoRgtan Noe PEQ@ﬁ!s@%tﬁEQGharrﬁ&%%:@ Golidifies
atient are o tlonall§ conbi ned ,and checked f

OT  BREAGFSCcYIE PRBROLYHE taebuﬁutj’rnEBefaor%e%ho'?%Jrl%ft@Pd that
onlgordiiinat repchbedieationTymicahty, diheiguaknbtyd ‘VlSCOSlty is
conSFESE TGl SaPELiPLIRY e %C'fb%%g ”Engo'{}rﬁls ¢oHtacting
prior to |nplanta?|on as ce S or isSsues i
ster, sgaffigkbesr lmembiakionpmesriad % opaytoxmwed. for the above-
ment 1 &8Z4 Ny BEWY Qbs reldd eval from storage, prior to
and/ or "after subjecting the cell population to
specific treatnments and/or conditions. |Indeed, the

FolXbjaed ebrﬁaaelaepeﬁﬂ ehet heorigtvanit ORitBiho tdR! er8t8Es, the
a cel | ul ati on to, produce .st

t he ab|I|t po
boay, "25 hendvad | §EaR Kh Vet b, CPGtRERe VL cbhe  construct
adhemnpiantat tlon, body seEdeng dheocoostencapssl akpamatedaand re-

{0 at i bl r s | aok
mov%% ﬁggms%g%e%égqr%¥%§ EGHgﬁﬁgE amqg% $%%§e ce?ﬁe 1so-
latgshpapastencer megl e Jeesﬁﬁeredcam |alag@ppﬁppaﬁete culture

mediw,lrﬁ houtisi gRs Ofsd@@Cé‘u@ﬁui@VﬁiéﬂQﬁmorma%ﬁdﬂQ@P&@é al for exam-
e fornatlon pically, the expression of th

e
RE 100% d%?%? ﬁ?ﬁ@mth% nErke §@BF¥°a@E@F&Fﬁg £§0 U/ml
pen:tdnﬂlurre,selmo /et isirdrcdagrdienned on a cel |
popul ati on as a whol e, whereby a representative sanpl e
is taken to determ ne, by methods such as those
Accaighiatg bled hemmafenMﬂﬁrﬁmemimﬁmtthehﬁaﬁcﬂg;Qﬁepzoviding a
matﬁwrﬁ%ﬁﬁd@y ﬁbevwiﬁg pgpﬂo%h%n nidarn, | ?%g OBE which

ternatlve y, Individ I's can be ‘chec

are &fprledsitorPaf Jsé&e]cxf#ﬂeljg%ﬁ%e‘glmuﬁgléewdsbewﬁier to impede
out SIS dtamk i it utieomrdix AGEOr Eidg tBe anetBes agpeCthe po-

the invention provides nethods for determ ning the

effect of a conpound or condition on the ability of

chondrogenic cells to produce stable hyaline cartil age

in vivo, which nethods are of use as screening tools.

These net hods conprise the step of contacting a

chondr ogeni ccel | population with a conpound or

condltlon and detern1n|ng the expreSS|on of a set of
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identification of conpounds which affect cartil age
formation by local cells in the body of the patient to
wheoosossated and/ or cartil age formati on by cel | BCTUBRWO7/662183

the context of cell transplantation. The screening
nmet hods can be used to identify and/or eval uate
conpounds whi ch can count eraét “factors or
condi tionsoccurring in pathological situations. For
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stimulate inflammatory conditions, to enhance
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invention is based on the observation that the ability
of a cell population to produce hyaline cartilage in
vivo after inplantation can be predicted based on the
expression of specific genes (the nmarker genes) by
that cell population in vitro, prior to inplantation.
Thus, the expression of the mar ker genes is used to
nDnltor t he chondrogenlc quallty of the ceIIs prlor
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prior to contacting the cell population with the
conpound or condition. In this regard, conpounds,
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or nore positive marker genes and/or decrease the
expressi on of one or nore negative marker genes
according to the invention égn‘be consi dered capabl e
of positively affecting cartilage formation.

Compounds, cells or conditions which decrease
expression of one or nore positive marker genes and/ or
made¢ nef easwathriakpcbsesi on éneashewarthnmeep@e:g:attiwé:hmrﬂee:ronsti—

tut §50CHi%eeekd 1% 1 @18 RG] r%’c%!‘t &eadsa@p f@?&% e‘éhe pouch-
capabl e of negatively affecting cartiladge fornation.

1lk%%‘élflﬂ’ii¥1‘gc’€ ot 5A8 hBPebPdPf ORRE theeFOMSHIVSkplessifogmed. It
is pietberdiif fraentnannkal genps 1§Est he se@traek MaRker HHYlass,

el | ation.is re sent ed cunulativ
scaflftes SERELY hhich oo PR L6% R deradTy Fiar caprge pret-
eramﬁyxhEhehendnneybedghemm&ﬁmu:dﬁeﬂné|¢y nbréhefcehkese mate-

riaf%gu%%a:%r?lﬁ)e: lk%c%anﬁt}%\t iV %er pr esg?i Lgr of

the results in the nmet hods and assays of the present

Tt i8vest . ulidfSrSod ENRES aQkpPBAKE! t3ONESIAr n the recess
envi saged within the context of thé present ‘i nvention.

might,bexBreieFBRA| BVeldisPosisg tdte n%ﬁtkje"r% Rafy pan the recess
or b?pﬂ%&@ﬁb&dgbbrﬁynl{jl;mftllcﬁf YRkUBOAH Clh-rltSbié?Of?@éQQEGrith the
e S the ,absol ut e expressjo of__ each O
remg{hd s B e PEPn HH Skl GBE  ChuchiE 2R onin the
1atU&ﬂhodseanﬂhetpmubhw&ﬁkerquaatruatrveﬂﬂnqmﬂswn oﬁly forms

on 412 SIS, Sldls, T (SR | BALA T 10 recess

gt esEhonreaaandet efchhs bﬁ@Yg@ﬁé’seFﬁlﬂﬁeqm?rkfef the re-
ceseSQﬁayEQfe R LML IRHQAIRE A Jr@lidhintd the WRILXPr €SSi 0N
| evel of a gene is conpared to that of another gene
such as a housekeepi ng gene which is considered to
The hamayamaquaﬂe expuessd ora:rl eaelrch%‘[a(#e&:BSpﬁﬁ:tﬁ_bﬁ . The rod-
f cell t he r ' :
Slqa‘pconﬁ ere a%g'&rle %'?it P\g/e V"‘anhnec,ll 2%’%%3 #ﬁhg ixture
by mwedanst 9fofhtid ddld pcesptwmeefsttalel ddipal whehin the recess
of CREUHMLRYSx HUS Mb!LeEesitd ﬂ)f‘eéf?ei@l H§§n9£ ned throughout

expression |levels for the ditferent markers elng nor e
the doppatdiite ardsnsenspiuat 1t k&0 od t o 10 range).
Accordingly, the cunul ative marker score can be the

sumof.the ratjios for each, marker cording.tq.a
I §aFREEhrAr BRSO STIOT R e hEF ook ofh g 1acable
strucumrlegt | secharEleer as c dre liag adte Uasbﬂo@m et chbsod ukennected
w1thorm ﬂlé‘t E&@ e%lb %Sthf eggp ?@%' g@t].&or o%?cqzalofeci hf“n?lation of
er genes, uali ve assessment
the thP@YexrﬁkésSi‘iO@WIOAé@é’r drtﬂ lebianspeed | exempdedi neyit wiing a

suithitd PRt Ry At heRsiaHal batine BsseRssefbrRind Nehe body
|y assi d a nunerica

Equer (glnes i's arbrtrarl e

can R s 1y 12d)wpted paFPrE@@&r%@e é&ﬁﬁ%ﬂ?@ﬁ?%@?h%he body

and prlesensaliavedt it iacseasadahi grlltemrteasri on:h:é 88l thick-
p e [Kers S ned th value

ness %éxﬁéﬁlo?%EX Hé?%‘%ﬁéo é”ﬁ%@% |v%en%nﬁene? |E6ssue con-

Struassmynubalﬁﬁagﬂaﬁetq_a Mstipatat cabptigatacwor @hagballoon

can [ LRG4RN &5ENL 11 PUSALT O, §ARDES, offlg&groqsw %J@Vﬁgﬁeum

(or ratios of expression) are define
and Gagy &35 bhitedelVsthf wpbsrti PdngaPrReCderfis &bl connected to
a pudgPressirideyalie Ballegatl | iruiEHder Scid BADIEERCHAR be in-
phenotypi c stability, whereby expression |evels
falling within the predeterm ned ranges are attri buted
a value. According to a further enbodi nent, expression
values falling outside the predeterm ned ranges of
expression of the positive and/ or negative marker
genes (e.g. when very | ow expression of a positive
narker gene. |s observed or very hlgh expressron of a

o o . a o



via a sem -quantitative nethod and the obtained val ues
are normalised by conparison with a reference gene
W@ 2008/0549¢t a actin). Thus, an expression |evel BPET/LEP2007/062183

refers to an expression that is the sane as that of

actin, an expression |level below 1 refers to an

expression that is lower tha$§ that of actin (0.1

corresponding to an expression level which is 10x

| ower than that of beta-actin) and an expression |evel

above 1 refers to an expression |evel that is higher
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In view of the fact that the cartil age phenotypic

stability of a cell population as identified in vitro,

IS representative of the activity of the cells in

vivo, the assay can be reliably used to identify

conmpounds capabl e of influencing cartilage formation

by | ocal chondrogenic cells upon adm nistration to the

cartilage defect. Inportantly, the assay and marker
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straightforward and correct determ nation of fate of

the cell population. Indeed, the use of a cunulative
woreooRess9store of a relatively |ow predictive vBCT/EPI00T/062183

characterizing a popul ation of cells intended for

transplantation is of Iimted value as it does not

all ow to decide upon inplantdtion or not. For such

appl i cations, the use of the Chondrogenic potentia

score of the present invention as a scoring tool is

consi dered particularly appropriate, in viewof its

high reliability and efficiency. It is however
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chondrocyte phenotype as a result of their origin
and/or the cultivation conditions. Such cells are of
particul ar use to assay detrinental effects of a given
conpound, treatnment or condition. According to an
al ternative enbodi nent, the nethods and assays of the
present invention are performed using cells that do
not have a stabl echondrocyte phenotype or that have
| ost the chondrocyte stable phenotype ~as a result of
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cells into the osteochondral and nore particularly in
t he chondrogenic |ineage. Another application is the
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chondrocyte phenotypic stability in cells which are
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impartéseheth| chientesion conpodmiifdidntaidaeson ThE muscle cells
in SOIPOLUDASy MBKL DG UP &Qﬁéflé' Qg@@gsscaﬂ%gds BYLGA%8r a pe-
. no imted to biol ogical's and organic or |Rgrgan|c
rio¢ oppolintie, YD RJIarfa opr sledd sy | eal ngrer than 40 days.
Prefbiabned §4:90 Nat ¥k absS0UE C8Bp1 EXaMpLes sher eql & @referably
libraries of compounds may_be used such as antibody
7 ARYRgnRHELRT biBPPELNI pEBEF RS pRAGESAr s SRy SFIBNEERES, tissues
are pepttiwed bided ehd eghdi@RARN S as Sleytr Nl iatjve | | pi d
l'ibraries (BioMwbl), synthetic conpound libraries
(e.g. LOPAC@ Sigma Aldrich) or natural conpound
Accandimg i 69 (SpdowtiBmirespecthe she edmvegtigrhodslahds to a
met BB AYS ORSerihed, hgl gbnsar 610k pg%t 'a%'élag&a%éa Wit#mh%lilation
Identification of |'ead conpounds for nedi canents for .
of the tesditheRf & B3MBBEHO | LEeabReRE s comprises steps in
whidBstEeshpodenl 1 deéeebneayistored tHe benaind 1der est ajfoﬁlied to
th t he onte;% gﬁ t he screenlna nmet hods of thgépresen
i G nttdeSa bt 14 8746t FPnPrEYers défégpsion and/or
resigudiury | diglanidmeofoitites  hesaucth. aBrebatandy, | ichiet ethringal is a

eep, £l Pow €c b nl. rred . to rtic r
numd? P BAn O S E PP DL ERE HE o Had Qhnh? poven-
likegf constBEcsr oREmakhponneereticen dafectyeofenttielg distension
and/NWE £5:10fnd hei 18M6n 8F LhendMMIBIrUS, Bh&ar €7 CPUEREL Yb1y of

occurring cartilage disorders, for which the screeni ng
a bugan: %5dimds capabl e of affecting chondrocyte
phenotypic stability are envisaged to be of interest
r steoarthritis, rheumatoid.arthritis, articular
Acco%éire:lﬂlagoe Ianj ﬁté‘éé,r cARRAF 5l a%nvention re‘iates to the
use sforidhd qarudir-dpistehi amstBricef ofesthe ptnvenofoh hfor drug tar-

get RIAUES e .04 ! a%ﬁgd%%%kaﬁlén@feﬂ guded 19, 4 preferred
illustrate the invention w thout inplying any _
emboiifengy i GRS PAURE likentqae ttoiathel speeed i gn drug screening
or teitked nﬁﬂﬁie&?ﬁc@ﬁ|@@Qa}f@ﬁrfhnt_ﬁﬁgs%cﬁﬁ@ﬁﬂ,_e%@rfs preferred
h t|IIustrated £¥ the follow ng Figures in, which, Figure
31 ovROYCReht For SRPGETBFChiISE oy SediEsdgdine® & mammal,
suchClaendr dgemc. ppbentikamnpieor e heeactugivilitkehasoheguct can be
e S I . nd,direction in_orde ,
uoedTCd BT CAMPRATPUN S 061005k 81 B ex o
witht fdeefplersioiogbmpbuignatonnt I ctinel astiensrdetiac tissue

of aSGrnd1 Nerbl $80Le ahdetgpamb ety NoEXample ddndfiate darug
deternmi ned by Real -Tine quantitative PCR on human ,
to GRAROCYE S CHFEURAITETHhIBG LFRFEFNF nOforidiayRpuch-Like
consResdtt sig egiezsentineEan Bopbbasiyve HFRF K@busttleke construct
relative to a control (DVSO . *p<0.05 when conpared to
DMSO control (n=4). Figure 3 shows the effect of
conmpound A on the expression of nolecular markers COL2
(A, COLH(B), FRZB (C) and FGFR3 (D) positively
correlated with the chondrogenic potential of human P3
chondrocytes cultured in nonol ayer as determ ned by
Real - Time quantitative PCR Results represent target

s s s o - o, B T SR AN~ a



[Li pman et al. (1983) Calcif. Tissue Int. 35, 767-772;
Ostrowski et al. (1975) Somatic Cell Genet. 1,
wW@2889d)7 The cartilage inplants were di ssectRdI/EPAT/062183

t he nmuscl e and histol ogy was perfornmed using
hemat oxi | i n-eosin, toluidin blue and Safranin O
staining. A histology score?fanging from1 to 3 is
attributed to the inplant after staining. A histol ogy
score of 3 refers to hyaline-like cartilage with
hi ghl'y sulfated proteoglycans, strong staining with

mayt leuiweR bhualshaymEafingni Phe, INERuSNEROME st eagtizity of

cert&iRr §eh@sWeh! tdicf Ip%ﬁ/%ﬁb'l@%@gali‘y ghinee1binke sCald RS ve cax-
strong staining w tolui di ne_blue, weak staining

diag; thSBYEr i # IAMGH; st PRt or @ Bereipeper Farget valida-
tionfi bmarﬂﬂiﬁgpurpdﬁdl f ierent i of edhti ycQuss twsShien RBe con-
£ 9k meek st ai MAHQ tolurdrﬁf ﬂé

struch¥e '6F c?erl er NG eRpBr IE %e?]e?%a]h]on‘i’n'g nfame) may
be vbarmcrlﬁdr-rcemedorCawetagprw‘a@dadm stehegyiseor énblu@nced in
v1e\9r ﬁ rt%%rl_ecs e%léci%??sf '(@l ntg% QBR: £ Et 'Jfagﬁthbltoxy

i stol dgy score o re resent ai
m°1¢%1%ﬁ’lt aBH6hs .2 Ex@mpl b 1nt%fﬁernenwgr\§| S A?errrr%ﬁ:tmetn be se-

1ec@ivéb§e tnieched el lox wase usadh f Ohe 08NCLXPEBESI QR the con-
RNA i sol at.i on, reverse transcrr tion and PCR

tra%rlegp%r%%%ﬁ W3 Pt ROHE Hole st idFe determined.
W0124832. PCR priners for these markers are shown in
Tabl e! The expression |evels of the markers are
determ ned by neasuring the intensity of PCR products
after el ectrophoresis. AEKAMBLEEs are then conpared
relative to a 600 bp band of a DNA-nmarker and a val ue
I s obtained. The concentration of the individua
Statdgtdral janalgpietented by a nunerical value. In the
case of a positive marker (COL1 1, COL2, FGFR3) a very

| ow expression_(0-0. Is represented by - 1, | ow
Data b So BT CREPBOT. T7 M COAHAAT by W O Rt 50Ri Gan. sca-
tlsmmaabsﬂudﬁemsncepra&eniedem¢rm1he&3meimgcemtrapgat@d ANOVA
(cof i bont Ol bERALLYP, TR EPLKor PERFDSBKE e di derea
expressi on ? 'S represeﬁt
statehriews lah (Ot i)cdnt r epr esent ed by a O and a hrgh
expression is represented by - 1. The sumof all these
i ndi vi dual nmarkers (defined as Chondrogeni c potentia
score) represent the expression |evel of the entire
Metls®is afindraMdeasslallhi s nunber can range from-6 to +6.
The individual data for each marker, its Chondrogenic
potential score and histology score are conpiled in
All Tpbbee@ur&ablverz Eppered/dﬁrhthemquaBC@nEmahn@rotection

aut q:gf gﬁﬁ C fot @ﬂ% %lreslcéorﬁﬁdp%f Iéamburg #54/04)
resp ctrve carti | ant's "and 1 nj ecte
and Q Eﬁﬁpﬁélé@d 1 dfhey @%F%.%%@r@ﬁ? eéddabgratory
Anmeasssam ri caid v et ual | v dfigesonfdaggncy of the
cells. OExanple 2 : Data analysis The correl ation

bet ween t he Chondrogenic potential score as determ ned
Celli nisedatydlom 1 and the histology score is depicted in

Table 3 and in Figure 1. The correlation coefficient

bet ween the Chondrogenic potential score and histol ogy
Cardd@sy e MySWLES amerst atlisstlisdald y foiogni fiecaattal Wistar rats
(postPE@=00 - asamBles %hlQzaf£$@%¥%ﬂ&€@aCDHQE@V&E?#Sln diges-

score of -3 or |ower _always result in fibrocart
tion, PRRFGHY | FRgLesCTiPEd Se{hpl é%m%?ifﬁaancﬁ%hdr%t‘geﬁ c (2000},
Biotpetewril abisenge ofs 2109 -1wr e Thiel | rabwaysngesed 1l | Population
hyal i ne cartilage. Sanples with a Chondrogenic
potential score of 1 results in 1 out of 6 cases into
hyaline cartilage. As a yardstick, a sanple with a
Chondrogeni ¢ potential score of O or nore is
considered to be suitable for inplantation. Based on
the present data set it is possible to predict in 77%
(37/48) the outcone of a transplantatron mnth hrgh

. -~



scal e. The Chondrogenic potential score which is
represented by 13 data points is accordingly treated
W@g00ans589mt er val score. An additional anal ysis PGI/EP2007/062183

presented in the last colum of Table 3, which treats

t he histol ogy score as an ordered categorical scale.

Herein the scores are nerged?into two categories, 0 or

1 (no or low fibrocartilage) and 2 or 3 (hyaline

cartilage), the data represent the probability of

observing a histology score of 2 or 3. It In the |ast
whi¢ho comlsimtsdof ofalmperdxineielyol 80h leaddduoyisyaesedand 50%
nonSrFL%éf\LS}(% 4Lyl ﬁuntéecrsapf PROPLES LALRLSCEBhCAaNY 1 72-8)

e percentages for eac ondrogeni ¢ potenti al
was s@@?@dlq?ﬁ» vkt ed thdHERINYAEEh Chondr ogeni ¢
potential scores - 1 and 0, suggesting a threshold
val ue cut-point. For this analysis the
Chondr ogeni cpotential score is considered as and
Con®ot vt eibr ab £ gor¢ asit irsr adedl d coDadt paandlyisike usinstramct
i nterval scale Wien the Chondrogenic potential score
is treated as an interval scale, the observed
A neeshorgetinanmbédswaet Hevedaredsitag fagdildthas cafdley sionstruc-
tiod NbE Eshéﬁdl@kédb%ganb%%eafQ@%Edétb@f& bei Bggi B) th%rlefly,

desi red catego . The fitted val ues do not go
the oppipgedt FdPpl s"tbFEe%é ge>fo Mo H@@é)@romﬁe@?fw%dmth a
scratdl uep a(rﬁezsmvm ono][a, ;L headdnadt | cotﬁemaafﬁf/ Tatgtlse Sut aBgf under
ect SNDO These tte estinates, ..
stept i et o8 b S SRR TETY (3 Fa0rE ShEHrCRpaNey aiame-

ter t he4 chahcecohegeetli ng a %tmfts hil 54 togpy: STHr emat wawsy placed

' i r ogepl t han r .
o B 88 O DR B, LSBT IR, e
phO%RhQ#ﬂlbwf%%tﬁ® @@1ut19ntﬁé ﬂntﬁ@@uWDGQﬂtaénEﬂng@ﬂtﬁge me-

diuf® CHange P(ﬁ 4héx§e/° Qérﬁtﬁtthﬂgcﬁagkoém%,ry@n@xtxact 100 U/ml
conseguent his raises the questlon t he

ekl ibf 10‘}1/ %%or[ﬂ dSBJéeB‘&%‘E%%‘a ‘ﬁéﬁpféléedl FrB&St t&F tube.
The | a@a\tb@eal watr@r kerlowHie topasiliafidndi whduahfﬂe&kerehe Sglass

assessed a%culat n% %he expr.essi pr.of i t% B
SP3Gr KEMS ‘f% S BT B RePS %?WtﬁéIS%?at%f R%Fﬁem © a3a
rosqk%bmmknlhQOtherChonddogémas;ﬁnaﬂﬂnewascbhenlmnserted into
the VEVEBEEB% Lopddi® $RMESEOLNG SYHkeNt Was] aeeJ It%gl _ mold This

erein scores now can range from-5 to +b.
spagiiledidil el HATABEESCE PEPYOXT4HI0e T Wlli‘rl’eq%le’ﬁ]é%/ntﬁhﬁét of a
dianfedfeshi &t 0|20939{m}500fI'ﬁeW| ddoiiti K& 1 epaiferdabl gsSembled under
Frequen t.abl e for histology score wthout COL2
ste né%ﬁ Frequency tabl e for histology score
mnthout PEDF warker Table 7. Frequency table for
hi st ol ogy score w thout FRZB markerP 76176 - 1 - *
RO EP POUCH- LI KE CONSTRUCT FOR PREVENTI NG HEART
GengyadiRSIcEN ORI 1dkeT IR nswEITHsON The i nvention is
directed to a pouch-1like construct conprising
manmal i an tissue which can be used for preventing
4 mlyiQh M3 BRI LT BRA r BEREE R bSEPPaF?SﬁnﬁFlFﬂélﬁEaWﬂXtHxﬁ con-

nmmmioncﬁ ef_hfe_t@nl- yisbhetpauabohihkalt II%S:UGIE%OHSLJ‘:@EIS (ap-

as . C ;I e _pr.o er {1 es . pventlon ur.t
Pm@g}a&e@ 1555 KReRuaRRYevER hasha: PO SRVl 22 mo
solukbike zeghsteo Utadgennmiyipsi nf, niimraliiged t [ 5&%e vili) chammdnconcen-
trat%% l@ﬂdcd ﬁ%tﬁpov xpamaﬁseeo%%%@'%%m THE: chick em-

NTION Cardiac dilation is common ni cal
brycpﬁﬁﬁﬁﬁeﬁbn oBeePyBd PErdevdldn. caM atgarketsesptayEain; to
adjuadt RO cuMasa dhadiunf adeddotr antbheant thal kofmpletd recon-

an early stage of cardiac dilation, the organ

enl argement may be restricted to onIy a portion of the
heart, such as the left ventricle In an advanced
stage, the conplete heart nay be enlarged Wth each
type of cardiac di lation, serious problens are

associ ated which may include ar rhythm as or |eakage
of the cardlac valves Cardlac dilation |s a frequent

T T a .
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vices (CSD) has recently been stopped by the U S. Food
and Drug Adm nistration due to safety concerns It has
whews/ossound t hat pericardial constriction nay PCEEP200T1062183

patients with car diac support devices making

reoperati ons necessary mhlch are technically

chal | engi ng (Schroder et al 23 (2006), Eur J

Cardi ot horac Surg, - 29:848- 50) The ex vivo-production

of heart tissue by tissue engineering offers an

alternative approach of preventing cardiac dilation
stipntidmanixfukeute, 1Xi§yﬂy,eﬂ@in@@ﬂaq;aﬁnnm¢u2 chick embryo
ext PROET albRY uf/%ﬁc geronaly iy eezékb gﬁg?wn@kxe MRS g'ﬂatwas pi-

can by tailored’in size, shape unctlo
pet?%dtﬁétpe§§§tﬁFvéin@@&§4ﬁﬁkw%ﬁnn%?aﬁﬁpﬁgcﬁﬁeﬁylﬂﬂﬁu in (10

p.g/tfth)? aﬁdytﬁegaetenéteahhet ﬁ@pfhwld ag tdhefsic:r:i'}:?d @aﬂtler (Naito
| SSU stagl,l 1l z e al ear 0

M Re S arr s b BT aagre s oty P nc: The ‘ineerea
tlSEl]J.ESfEWE$et clrerdi iatedaoed f dolki n]g heart 37°$evi;~nala humidified
celfu@dlq:%tzl 0n§nggggggpe ﬂtlrbe’d ?P t.:. 0 lgg&gr%t 98 fac:Ll:Ltate

englneered nmyocar dir um ren geonetrl
hardemirhapés thakrgsoREL igutaln, WiKIIIE, . 'ﬁlgmﬁeztaﬂgly, culture

medf’uﬂ-O%Dﬂﬂ@M BUI@%aChBEseetsea.clum( 19@9) chAR é?rm(l%'f@l extract, 100
HA33-44; Carri er et ‘al (1999), Biotechno

o/mf @&%&Cléd-lsso endEs%%nmjéfhl TStréPtQF‘YCln@l@@‘?? carefully
addd@seb hot 1di6683rP4rhkedfecbnstgitidlion (ROBMxe. The agarose

| | ati 102 111 56-61; K, et 199
moldy pdPREROF TSRO R Bl FUATSFS B Phggughout the
casCing Redd %mnwauntesnrwte@t S@lpply(zmj nutrients and

oxy%lggac) er Eﬂ ggo&%%%lgfgf%%z' : nmer mann $\H n?:‘.neered heart

tls%@ﬂxﬂﬁn %W%ﬁ@cﬁh@$lBléeﬁgdaﬁg 306- f@?rteéngpnéémédaCt spon-

tanél'ﬁﬂéiyt | PHEHE ORI theciaC RSt dditRd) bynal Xi agoheehtaously con-
cells fron1rat (|nclud|n cardi ac tes,
tragh st s; sﬁabtﬁhﬁﬁyepe Celthe Qﬁﬁ%& e %%ﬁl@t least 14

daysmcr@pdsna@me@ﬁwlpt heeacehys ehglrukoeyt i Re@ktgi fissue were

t ol t
coaflfd U601 L0804 Pol o IREL 9308088 Lk copio con-
tragjeimsratéoncel teryi deer éd hosbpsheart mosphelogastluens con-
cradlefie/ oy LEOM FLEMHECHLS. \Lertst 9e0eLathol 9rter 12-

Ineered tissue I's technica engl ng, Ssince
14 qwﬂgt%#%ed@w t e cHhzer aét §h§p5@§ﬁ§rt16tbefa}9| mve@@ue}ly com-
parddle rexidandgifd us on riitsthancerftOr AUtHd-6M S FERGire 3)
oxygen, Therefore, it was not possible so far to
construct larger three-dinensional tissue constructs
whi ch are suitable to be used for stabilizing a | arge

#gyggg daciid fromcardiac dilation,
scrlptlon gi the éﬁ%ﬂs Fig, 1 shows a schematic
depi ction of the nethod for preparing the pouch-1like

Fordej Séﬁe @@H‘@izﬁ.é‘@ioﬂccﬁf idih t @ chBg ohnvept| On’res"_tlnc_:g tension
ows a further schematic de iction o f the nethod

(RT) Gf &}% FAVEREFBROT FABSEREECH G HHREHGR Ie¥he 1 nfddl &elaxa-
tiomermst r @kes dfhetmsénggneéredpauehuelsl ke 0884 TV 8bd under

ue The pi.cture on th i ght sho
isonl 33 EPBAELER, F BB <l n¥ B be b i Anamaaxa
Orgauhebahher aﬁaesegpa@eﬂycaﬂmwkbgda gomoiermainke WH, et al.
200@600%%@' ﬁéésueoc%%t rstbqt Iﬂst.%g%e PE WL tropic re-

enDnstrates tMD ouch- gﬁocar t1ssue
SPONEEHs thU F3 Betithg! e%12¥|?erfﬂm<9/1 sednénieaprageatne (0.1-1000

nmolhal)dess toef asbhdh al Scauxeherraceantwaed i aRs19kelh@ind com-
constructs The bottom picture on the right

denonstrates a pouch- |ike nyocardial construct in an
i sonmetric contraction experinment to define its
contractility, Fig 3 shows a pouch- |ike tissue

construct prepared fromrat cardi ac nyocytes according
to the nmethod of the invention (A shows the heart of
a neonatal rat; (B) shoms a r|ng shaped tlssue

T o o o



Description of the Invention It has now been found in
the course of the present invention that it is
WEomsioiioe’ t o prepare a | arge pouch- |i ke constPCEP2007/@62183
a bag- shaped structure having an opening and
preferably a single opening, which conprises mamali an
ti ssue, preferably human ti $¢ue , The construct is
shaped in such a manner that it is suitable for
encl osing and conpressing at |east part of the heart
of a manmal This neans that the pouch- |ike construct
pareé adapaedveomyecetdeumhéthmetmehnawﬁanmm aln sugh2a , Circ
IdfidloR skiGhtpBrersuigel S ARRld edolketliees coula be
e construct” on the surface t he heart
Stlmhl%ﬁe%ré§s&reeb$%§%%¢%1dﬁé?éﬁsr@néﬂ&/dﬂzregigﬂ§e 4A demon-
steré@tb@ﬁtQH&tmgnS |ﬂﬂ%d%@ﬂcﬂ!aél@%tﬁlééllgtEMuQétéBe l[at 2
heart Prefega Iy, é construct enbraces the. ve
2] cFEESEFUFRE ST 7RG 3 hBESGhene apPiie tt{?nSlon of
0.7thezsuly faceoob mm&ﬂheartalthEmcdmsmnuctAd@amhﬁs bforsalcium
t IS, ul or r ich
and; 3pRYhaIE, SOt ed K ho v the et 12 @ Y and
0. 9ﬂ®1d3th1§ atrrasaaelartelrvalarbl (=4 heFégnser Ust+O)s tDigere 48 shows
an Rlgied 1t otI’leﬁtl‘jt &f Sgrf%ﬁtﬁcﬁmh%rﬁ%ﬁ h@ﬁpft)ér and
IS |n direct contact wth the eplcard|un10f t he hear
Lowenj sl it eddi G¢Gui PEXiTRE r eABFRPLEF! t ROPerTHareRum [dia-
stoﬂ&]erﬁ@ﬂ:eyeby pbbehp@&keaeehemeansr emik@ni rtto@céttwm pouch-
l.kt pauch- ik € ocanlaI tissue con tru t..can £
* %p&“ige‘&le&%eudt Bt br ST e ARBE TS &latC |9’é°P§I’EbeS ©
nat ires usdrhya ¥ g hreyrdcamngiume. t he epi cardi um before
appl ying the construct to facilitate direct contact to
t he myocardi um The construct has in either case, and
specially after renoval of the peri cardium the
orpRPE ¢ ted PuSt TSt ANy drilf B AL IHdL KB ssues
myocardiumIn a preferred enbodi nent of the invention,
the construct is adapted to be applied to a heart from
Forma lighydat flseaemngqrﬂermteei Ohie&rUmaBsutse watehembel@ed in
%ﬁﬁstruct i nve n .ha strqgt ral_.prop.erti | es .
P& eht T r&ﬁ& rlOPF hi gW@ é’ﬁ’l e THYR udEMRECKYRE ogitd eosin
(H&Ebeqrcbngbtrhkercacdpac suppoatldevocepKOCESSQdefox LSM as
des tﬁr%v\iggl%lgfar%acz]lﬂdﬂe@trﬂa% 'ﬁHa ngl su é@?i N3 circ
ronrsu con e construct may consist o
Res matired 4 am3 Qi s3pecbiict laaglébnpr PEeosgak cRARWAL 4tinin and

sarddfstie Fakbtexanpees 1|t dmy 9833t nQlirdxylase was employed
t hr ee- dlnen3|onal support material to mhl h i i vidu

n

with oPPPYBRE1BF Serftfi naftaPPaneei dSuet EHE} Y TIfEE i omoy -
cytgport comshednahe tased, t aged hdnbabbd dsatser iat ages oferidimecred
heat¥ %Pj?g %gn (gcg &&= igs%ﬁr gbgﬁglg nghaﬁgéégewere performed

construc re era ly, e sup po rrals are
withiesifpiatt dvdh TtatMBETe\swid@made as the in divi dual

ti ssue portions fuse together Suitable support mate

rials are known in the art and conprise, for exanple
Thecﬁﬁm%hg%ﬁkesFFESB?oF&Wﬁ§Iu§ﬁ@ mQﬂﬂ%}Qﬁéuﬁr Bighly  intercon-

nectgalcyce.reebvoml YOET fli(fReateras dtRicr ubbanomyoc?r:efser a®Ms were

h e gonstruct consi,sts:
int g BrfPEE] ERGRE EfRbefifa ey sCRgEPical cou-
plingeeard tﬁQ£ma£1qn.le 8 sSuecyboez it egrioytilmm .vi Feoably, the
u p a

S L The iy el G eene oy a8 EPLef by o dense
epitdfdilnger SPMRdSHENG sife, Prﬁeléfluélé’dirr@@bféraﬁe t Bosidiye cells
suggedtgimeeradrheal bybb$aye™ 1MRanscal 14 sspernda MMpsle@Bio - epi -

origin, preferably o f human or primate origin, which

conpri ses mammal i an cardi ac nmyocytes and has been

obt ai ned by tissue engineering techniques.. A s used

herein, the terns "car diac nyocyte" and

“cardi onyocyte" are used interchangeably and refer to

a cell conposed of nyofibrils that provide con trac

t|Ie force when stlnulated Apart fronrcardlac

e oy o o o L R T T .



extensively described in the art, for exanple in
Zi mmermann WH, et al., (2002), Crc Res,., 90:223-30;
wQepesessyenn WH, et a | . (2000), Biotechnol BiBENGP2007/062183

68: 106- 14, or in international ap plication WO 01/5529

7,. Here, it was shown that threedi nensiona

contractile heart nuscle codsStructs can be ob tained

from mamal i an cardi ac myocytes. The pouch-Iike con

structs of the present invention may be prepared

according to the sane reconstitution m xture and
/endeerpddhs . dfBalosed Lercthasetpibingadenwsstbagedo the forma-
tichN&IF HBLOUEashanEkd NereQBshUS!t SAMAYRAROUShY AfPmeerea

structural support (restraint) as well Tas functiona
heakphbFfUfRontractility) to failing hearts The con

structs according to the invention preferably have a

wal | thickness of 1-8 mm nore preferably 2-3 nm Due

to the con siderably I ow thickness of the constructs,
Implantatpossehl enginesred ppartaltisswds t hese constructs

nested one in the other in an onion- like fashion, In

general , the pouch- Iike constructs of the invention
The c gna3@cgaiest anedr Fr drhgaARad ewahd novekanrid@ del Isabke Wistar
ratdelh=28;f now-nogt ures Rha8¥ERLSI ANGaBONRIREE £€/ b8 induc-

. Miscle cells may in clude primary and stem cel l )

tiogefPoBRCEaldilaEImyodyt oo e e bri fiafly Madatedapd after
incaedtigier aved sket ehaduaneeptiobitisusokeclee rlodm Sair supple-

Thes el pes_woul d, elther actjv support ocar ,
ment R End o ook BT RRS Ky fhokpefheRhb o FbE SHRBSRY, B dperibed
earlien hin Heamenrarot fEt, passivel {2 ®We)uc tNatalMesuppor:t4526 458 .

the h ea r t For exanple, cardiac myocytes obtai ned

fromce|ll sanples of hearts of different manmal s, such
The JGheERCIGEREIEYr Vafit eBeBrAhGHERUIHa Be ladedafloithoracotomy
(FiqQUiepaBANgot heeeONL s061 41 etRBGLBEEHRY YhS3UE, FASure 5B). The

heaqg%crlPed in Zugneinann et al ., CIBC Res .90, 223-30
055+ Ant R ALY nat Fohaf*appt PLabt oh"AOPET/685§1%m. The en-
gind¥mefcer hbhyt ftetsdueor copshatat carsdi atipyedytoeerarehe entire

f [ g h | S n u . se..
test ol o NOREIORS it e EnpdbbrEh i pidtifien o
sutuwrgsabi b0 y Ethibeaids , f étédcioate aif t thededitfdrdaant #adi dateral
basd lohagnal seheany shewptkhatrggsed feenul a(‘:ﬂz",gﬁjocof‘u penicil-
._sSisting of alnost identical portions of cardiac  ~ .
lin rﬁﬂoc%%s I nBY- SHECIOWFIEY S r BRI NSCeIRF ndedegtion;
Bayetxi)ssamsdwupheh?xphegeedlygﬁraicmaxiild@ p(mgj_ermgﬁ]sg, intraperi-
mpared t.0 sel ect ed, cardi a ocytes (Zi mrermann et |
toneqt A o IS F oy S RedoT 49 | SykgeDgg) Cvelosporine A
(5 wmyilkdly, aaasbliopraneof (22 wgAk§bl d ssubstaticel §sedii &slone (2
| | agen ; .S 4 xed W t iu '
?g/kggncentra%?@%nﬁﬁkfﬁgdnf¥§%¥gﬁgg %%Bﬁébﬁn%a%ghr%éiéggqon fox
1mmuBeh r FEPRKEF BEP - 16%horBEM3bF ufUIMIY ady/ Ahis procedure. 14
daysSt 4 P& PMAGIPLark 1Yl penicddld Nk1earilhe; @khoiEPe che en-
‘fnlgture LS .8 usted to acﬁﬂéflolo ic pHvalue of about .
gratier B LM RIS ET& H-"Hot i MR ubbf heart (Fig-
ure éxudatiE {darmein asMdiabrégel dgniscaldedséd gesmnangi aaklyses
N nt io %.Thi s_.nj re (s added to a cell ..
lndl%%?%?nS?%%Eo@oggng%g#éégoﬁ?%%%é#%ﬁ?so?féFié%gﬁpwg? g¥dium
weres paipgyadaldds/ivnghateftddheasineeg edudleartTheissues (Figure
6; ¥ fstddAdiion mpxt i £$ohNC ¥ Hs : :
' LEGRODIANILION Tt MAGLEICRICIRASAN L pak o) 8 engratted
tiss GIFBP@tFﬁEESbXFSrOPS?{6%9€CQ in roomair) to
facilitate hardening The re sulting tissue construct
is further cultured in a suitable me diumlin this
step, which has been used for casting the tissue
construct Suitable culturing conditions are described
in the art and conprise a physiol ogical tenperature
range of 30-40C, preferably 36-38 0C, and nore
preferably 37 0OC . The percentage of Q2 in the anbient
air should range from 21-80% preferably 70% 60%
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Rat her, the effects may be the result of enhanced
protein con tent or inproved survival of cardiac
wWon@sPsses7 | eadi ng to a higher cardi ac nyocyt e PCHEP100TI062183

wi t hout an apparent change of the overall cel

nunber Addi tional ly, the culturlng of the engi neered

ti ssues of the invention may®also be perforned by use

of medi a as descri bed above, wherein the serumis

replaced (e g by ESC) Culturing may al so be perforned

in serumfree nedia. A serumfree nmedium suitable for

culturing the cardiac nyocytes is exenplified in Table
Enginecd88 PEE8Q0 Skhbipdctfod Nerdif thithdsh RO D& &e11s

ro rartoner IIUUI f Yy llle IIBUI uftTl Orl llle DasSl S O LTI

di scl osure pro vided herein by replacing distinct
SuicapPONEnt SeBNdlDhiegr omt h factors by simlar sub

stances . Table 1 : Serumfree culture medi um

Fol | owi ng t he above pr ot ocol it wll also
Plupbretere Pb‘m(j‘élneef‘ﬁ?fépﬁfb’n&hcei?kell@@ﬁstlﬁ%\é?st*r‘EBLm%%ﬁ%llShed
andofcareablke tcsmmexoiﬁ91ytmmmamﬁ@hacxnypcalfEéxethquv1dexs
PEf SN Gans

Skl|| re
Thegs | K§d ?L arrbesac %toegesn vc\% %r vg as a %% ga%lonal Insti-
tut¢esbﬁaﬁﬁahmmnQﬂﬁhhadﬂan MMxmﬂanig @8%) coltrpacmhiehs purther

inf@ﬂﬁétlcﬁnt QF ft%' ltfl'fég %@ﬁtllﬂet Pharﬁgg@ﬁ'gsttﬂega%nd providers

nmesenc stem cel one narr
maYbIP%oabtﬁéaeti t?@guéolépwas Efssae 1( flénesxams @vailable and

may | Bkelistd G praf oy %é@ﬁé&'ﬂ@érﬂailgguése@e@i lines
a starting materi al urt her ident_or circulatin

hESERIOY hel iHSEeR el §SBF‘13r0%x A, BFESHThe %ﬂe “achens,
USANRI NOW oCodH 00HG(®, . @G02CDISG0andLel 1CB¥hgosBhhigyenska 1,

s Y B0 L PR JTSnC B (804! MEDLDgy U coce

SAO%umﬂb@2CIBqlboéLnﬁﬁeﬁEéeﬂbSHEBoﬁbtH@SbaneHﬁ§rﬁowHES 5, HES-

6 fURPAERr Agait 11 SSME BN Al SC{SQ.%Tg‘é%%Qe' yn thig r@écﬁ’@ﬁt ESO01,
Accordlnggto a further aspect robl asts, snoot

ESO3m s 8593cel FE04andESRy | |Elgé76w| | Fe%r el ngs 511§rﬁﬁfsﬂngf¥ﬂ“ the
Medi®dl akesEQtceXxagpker, Zlmnm/remnmcwﬂ;lﬁl akseo2006pbrea), NIH

coadrbhe BB SF RR, T T 1o Bt bl o favduf 2 9

3, 80%). 2antkcsmooiid Rewbhe degilcalls Mort-aon{Hatfal eIeehkl), NIH
Cod%:r a%'o%”S FEOM enqgyAnt i£all y (ﬁaro%ps'"f‘é%\'as%)godf' gefE s, el

. wer'e grown on’standard cul'ture
lingsg ofﬁ)%@a% edHBY -8edirgm pihg | Vil S Eeepf | yaléépttglwer ®epart-

mentﬂjebicr@%t{ét@fﬁé@e einktebe oghs Ns. bre b@i%icﬁ’:/J.EQTASc:l.ences (San
treat ment b Egﬁrsed cel 1S (250 000-10 "000
0

Frangiefiqy 3554 WerE : mYdd  witd? S0l F8igent %%%ﬁ “m1, w, HY,

H13Comrenftamedh@MWnﬂdbﬂﬁﬂﬁLﬂﬂ&mmmrﬂe@@ai@htFeuﬂﬁatmﬁﬁl(Madi-
p i,sh ner.mnn et I trige

SR g'krgnc)t’ ﬁ\glc}ie;bsogrey tda‘r[gléngﬁxé)t@ no%%g‘oﬁa r1 ﬁa’ M?l ssue
constructs Culture is perforned accordlng to the

le%ﬂ@hggoﬂ Qt aeale | tS%‘L | aHnQﬁ EPOdnbRIbnTBYetem cell

ncl udi n asts om heart bl opsi es

lings g mﬂéﬁ% i nATRRIT ngHuman¥A0Pat (B9 5surdigtdingy subclones
Ho . nesenchyandl gtem ¢eld Sdi(ff@.@ﬂﬂﬁﬂf@%i@lﬁeﬁagpbﬁﬁhnébﬁﬁly or

i JRTIRIREE) S, BYERBR TS i BRI 'Eeldy Sl

liveganpbeenpplnet targemamst ecadhscofHaEid)i | entbsscwardlac myo-
cyteSPNEHE ucks 1 hat ﬁa” &%x%%%'é ?&aaﬂor estil Oty AEN GRS of car-
Addi‘ti'onal " benefit stem fromparacri ne Factors
diac mﬁgocyge%mmrﬂwﬁ%tﬁwféwrrna@rsemW@génﬁ@efﬂac%Mss Circ
or antiapoptotic factors.. Exanples for such factors
i ncl ude, but are not limted to, VEGF, HGF, PLGF PDGF
Cr-1, FGF, SDF-1, HCG 1GF1, BMP and others These
factors could i nduce angi ogenesi s, support heart cel
sur vival, induce cell proliferation or hypertrophic
growm hAccording to a particul ar preferred enbodi nent
of the inven tion the ceIIs mhlch are used for
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The invention further provides a nethod for the
preparation of the above-described pouch- |ike
W@osnsa9tr Thus according to a separate aspectPCF/EP1967/062183

i nvention, a nethod for the preparation of a pouch-

i ke construct suitable for enclosing at | east part of

the heart of a manmal and‘c&ﬂprising engi neered tissue
comprises the following steps: a ) providing a matrix
having a recess in one surface of the matrix, which

recess has di mensions corresponding to the deS|red

ResdPienddng of2qhe) exKehdbr &f e pouchupike Momserbet C. et

al.t®ibechenmedcibn) 4¥ oMidLAg eﬁtb?%ﬁleavétﬁgn dbé@i@' @BS cardiac
corresponding to the desired di mensi ons of

mYo?hF%?rorIBFeth@prEEhFPQéuéénsﬁ%%H& tW}QQ§Wﬁ%1nﬁPQPQeIm like
celdssposmglaheohodwm n 41 recessood) | henghkiex, S4GlR propen-
51tth%t the bady is s acedlfrogt t he gﬁ%!s of tE% [ecess Nt

Y o f oA iy %TE PRI T hEBBdy" S t hR WAtEET5htERES 1nto
carde&esswcoytespondlag.txnhdnendestxedtdhﬁenslbngroiatdmbxyonlc
stetﬁogétlﬁﬁmancgv\% 91%%' MO £ d:oggtl t'ggoyextn%hﬁlbﬂed cell

recess reconstitution mXxture conprises

Linegnmébeart c%t@@ mréfmrtl@olee%%aff@t@eﬁat gEeml agfileh may be

use@aﬁobeplr%gﬁlili.@l'geQ:Hé) EQG Thad €00t N88LEd dongtH@cts accordlng
construct conf actli ng t he reconst|tut|0n m xtu

to tjtl%pbe‘éfanmﬂ. 2SPRB” PEEBS Sewileh 180N Er Bulp@tgmnot Limited
to, shumame@ﬁunlpnﬂénﬂlaguthesu%ﬂ5c¢D&$haltaconspkbpénemty to

ncybat t he reconst tion ntxture
givd FHE ol che bIRUPRKLATLER® (oSmn bl BT il R 1s (Bel-
tIaWEC%Ssabetﬂeéh Qﬁ@3bodyndndheﬁea&apmpge@ntpk aelilssu@ador ££
et SONSUiYet des FORHBA, gihel \(1'1%911'{3'?16 3Qck§c‘§n et al.

t1ssue construct adherent hereto fromt na rix
JCI r22e%k, 8Ra-h PO§éEaW§tFﬁ&lﬁhe(¥}§§aeaéongﬂp@ét fisdml posi-

£ivé hee bogly. (LAhywitaceer diing dgpdihe Tﬁéé@dcemmﬁ:ayx b\éﬂ tRrived

ce 0 surface and a bo are, provi ded,
exon, Gj€; Blgoshodtn nm‘"t‘hjéo‘t’eé’ésséj Tt Sonetbensi gpeluding
thenhgamte|Ehenﬁnodmoammbﬂkiddmacetésspﬂadynﬁy t Bat orthssue,
amoﬁi; - i ke construct fromthe tis sue cells of the
reconstitution mxture in the space between the outer
surface of the body and the inner surface of the ma

It EL%' @é!ﬂi@uﬂs?xflyf” @Qeth?réace@@ e%@@.o@atﬁéﬁeﬁg‘?@@fti‘f modified

ody serves as a nol A"s Used herein
b ﬁtﬂhﬁwmcae%tegn ngeé§8an§f>1boa§0ﬁ>a@.tﬁ§u§leec b gngineered
heamavtiysuspdef or. shdfingcapadbs eelf axpwdietid) pAdeesns that

, | d 1. of ld . W th
211551 66 hn | Roertt S KO TRFheS r BEONEE (T P Lon S non-
myodayibetsur By deslgnbhinrg &Smi cmogetomsr ity papmbhibons can be
forn®l | $naod tﬁ%‘yt a%nﬁﬁcgt—:f %Lﬁ)é@lﬁﬂe&ﬁ Mtﬁh&e%rg%l and also

I ncubat ed an engi neered tissue construct

se QQﬁﬁh%ﬁ|RQR1WﬁQQﬁ§&ﬁMWﬂ%qnnl%ﬁﬁﬂﬁ%ﬁ|bEFe®§¢n@@Fedlmlted to,
enddt@Rili alll S8 1 e eﬁ(ﬁd?%kb]fa&%js in $hMeofhi Ofudéie cells, and
nment i oned ove & Whi |l e . the rgc SS has di nensi ons
MACTHRNAIE éor"fﬂe@w?]d B FREIBRRTRAS Sortirext Yprerver . se-
lecttibm deklaowesl pouclieplicke ot st rttmhori@@nb@dgtetmsbevhlch is a
i he.re s . di_hensi.on ond|n
presfRRARE UbL RakeERS P Gl oAk NS F 8RR Mkdfes in
thergpeytigetappyorGerer feldstiby clgosbag peird adinednshofesre or

s:.mqutaHé%uQQ%y Wik ‘%:le%dﬂe(trlttt& ihe S nensi 00519 £B8 instance,
recess e avai l abl e space for introducing the tissue

in  vdEgRsidih I&t%%&l&ne W% h B%r et Ferpefichdi Fretly after
propagastibuctofi stet gsmdied,s Tied peheorreifultkidd ambiyhave stem
no problens in changi ng the space between the body and
the walls defining the recess of the matrix in order
to adjust the volunme of the tissue reconstitution
m xture, that he in tends to apply, to a particul ar
appl i cation,, For exanple, when the preparation of a
pouch- |i ke construct for use as a support device of a
rat heart |s sought body and recess can be chosen to
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means that the radial distance is about 2 nm. In this
manner, it was possible to di spose about 4 ml of
WO p@sssIteconstitution mxture in the space bebP@EEP20DTIE652183
body and the walls of the re cess "The di nensions of
t he space between the body and the walls of the recess
det ernine the di nensi ons of 4%he pouch- |ike con struct
formed.. The concrete design chosen for the recess of
the matrix depends on the size of the heart to be
treated with the tissue construct. For exanple, if the
celpodgrivgdkecavAsde udtydoy tian epded beor sebippored ngoa selection

befBHganr&?c%ét1ﬂ1§tﬁ{§m|t@1ehaé’ﬁ%ﬁ1é@f‘@é h 1Qfaabout 580220001 terna-
nm prefer ﬁ%:# of, "about 80 mm and nore preferably

Eivg Ly 100 hRReR G S tﬂﬁertf%tﬁhS.f@%%%m%daﬁeorﬁtwgated
andcﬁﬂ%feﬁf iti ¥a thneb%&te@mreft1bhef¢mhwmiméﬁrf@ﬂﬁbauct tli®@sue con-
cent t he openi ng of_the pouc i ke constru
serbOFg T AL s rs R hE n ke B T b Pocoie: TG e 2t @
latehe dtegrue Boadeérablyi nsefleatdoassisi mot Hee epesiréstrmed after
theeg%ﬁgt:f:‘ﬁ@t: tﬁgvéelgg SkLiditgon mxture is prepared and
su sequent?y pl petted into the recess of the matrix.

O course, it is also possible to directly add the

Selgbﬁlbﬂcﬁna906€0&@ﬁtlév@fi talsye JrREARS tiftHd Rt tiod W ddifd-table
he recess arhd to thorou onents b

m X these co
markgh e EBGRy [ SERTSSHE HEL KU (FeHr Canprrgediled ei-
theroblact i agrihecr eyorstiet Wpar it prematéhi r{pblsetlve selec-

. S W t suit abl.e
tlo{%ﬁl ?%rl ngﬁ%lea}?ggé)}y% hegﬁtg%(’lts%ér eggucﬁ%tehat nteﬁg)}:lgéan §Elerﬁtlon)
inte hempowyosticu sten Aetdedi Alepe thay nher ibutusede f optt Helmited
to. Preparation of the pouch- |ike construct can be any
matri x which allows a suitable contact between the
tissue reconstitu tion mxture in the recess of the

mat ri Xaned¥eh 23 Mefli B dise bH pHdd Had Mg ddee ddrssdie in 2 neo-
construct, during its fo[[matlon After the body and t

r econdB Tt i P W SRS Jbeen dis posed in the
recesshanpdde smbmpﬂeexmmmenusanotnylmdzemons{:jrtaﬁd on(TK] which

m xt urs, t tach .t

medi um Epﬂsgf ar rarqg ?‘}Slqilt %cu%gt e for Ogut stpg{O%§hate

pref erabl :yleiomc@@ccmy? AP I Jevsst erfdllly fron @Szoierlchla

days wid g Ié&%msftlrd&a&a!t%eb%ﬂ tfogtlr@h%roewl@mp

and on__the outside of the aﬁ—g%/[é s outlined above,

same e SRE L PIRYHNIT t &ﬂ%‘ﬁqtt%%d&?%%% fa“ll'

can beatsedpghirdaly ddurs dficiddidron pe riod. Suitable

culturing conditions are described in the art and

conpri se a physiol ogi cal tenperature range of 30-40 O
Expi@ss jprref efablgorR6- 88ud€escand moratquinesf er abl \B-3EQ dftewsidase

r t agse [ l; f

und@ﬁ-% pr e?{)e% %JIS yg7g 2%&@ Ci)’lg%d%ﬁ%r%é%ﬁre % ort%rp ©-3
oL~ T4 |he%WsCEahﬁe@tfpeetuetr | S9% BEand¥r St oo§09ﬁeea M.H.

Koh ! h@ step ofieqant acti Noudher 1 &EONSt séyéceadnbé&a&acwnwcytes

£ g kt ,f:um does not ,have to be & r med E faf

1on %t egteﬁ% 11%c |Yr‘i’§11tches"r“‘é‘8:oﬁ§11 Puti® nFkelite intra-

carditad sy Sios possthie Ifraeésthesconltaecti ngoseep,i siyosin light

chazﬂ?r%%’rg?.% l‘t:rérng %Q? 'l\’Hﬁ %@t' Ste“?:p Q_rt b%elt\g%ecqgtnmof ven-
e i ncu or ex

trlogbtlétreﬂrlé@ tdrtd gt rttmﬁ'setstimrmn%n thle is wvhcubat Edseb J

14, Mtb@ug b@b@@ 2n &%l@tp&\élblﬁec%letl'éﬁ%lgﬁd'dﬁn £EQLaBac myo-
of, time o until

irst p
cytersec%hsﬁiﬂH‘EPGﬁlﬁﬁxtItﬁre‘@éﬂ’?glﬁqqf’f e§lEPeﬁart&1=_¥ﬁ§‘9t1'b 3getion of
cytogxixdnt ,GELY ont dlacserieseki detanttidibtconl ysbhitsng (FACS) .

reconstitution m xture of increased viscosity is

contacted with a culture nedium Follow ng this

contacting step, a further incubation periodis

perfornmed for the abovenenti oned periods of tine

Fol l owi ng formation of the construct within the

recess, the body is renoved fromthe recess together

wi th the construct adherl ng to the body Then the
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this way, a layer is forned on this surface of the
matrix that covers this surface including the free
W@ oBass1df the recon stitution mxture in thePCEHERNE7/062183
Subsequently, m xing between the |ayer of culture
medi um and the reconstitution m xture oc curs via the
boundary surface and/or by‘ﬁﬁ%'bulture medi um novi ng
into the pores of the ma tr ix . A suitable matrix
com prises or consists of agarose, alginates, Agar or
PEG For a agarose matrix, the agarose content can be
Theadjagsmediues- 1139%) eeleq:tecpncairteumelﬁedimwrpet@uWen person of
sklimr oughQutatthe el d ddh AR, RIrernaliye moedi 'f@nbn: PNP under

r ous or non- porous nmatrix can be provi ded which
theaFPé‘&&? G & nBEPHECERI LR i BRk WRFERVE s 1io fgdiac myo-
cytysed &og, cudHeur i b&g aheptbﬁeuexcorsdimi,s i ,SOkeHler, J. &

nm -so or I| for oughout the entlre mat r
sen £k *PhLEe T RO Ry S ey 5 Sa-orr
traesaﬁpee;namoa@ad0$mdnnl®menmgube pmbpyoed By thiodisnglol Biol

254{l, SEOLY S BHALON0 Wl SBOEh BRbIRsEL. (BB gle, B
RogéhﬁckMeﬁbryﬁoeﬁknaét1*20@ QM@@SpehlélIRPnOCZ@@engwwlf con-

tr iBhE&Ht BV ELB teepﬁ}%segehoe@ iR d&tqrfdlealadmadwgmated zinc
contalnlng%ZWbag%rose i_n cul ture nedi Care has to
t

£inggr JEde (RORUN (REESARY| | P c Pt Uh e FU EfonERLds . Mol
CelloBsoluhizl,i sed ag® 0669938, 9. carh 40- el iiGatear dﬁ@]iantgve se-
i o] r nc |on roomte eratu ‘
Lecllon 0% afgh Eloh"HO2ohh 8N Fhy ] 00 CERERALEEERE] respec-
tiV@hZEse(ItQNdi@’moderénts Mcellgay,byPugal ng ﬁdmﬁlbusP J. & Both,

c.wl i AuideiiL] ngﬁiéhé ECEu{nt Hgg&l 1644 ure nediyy by two
and by disposing a F%%éé’ g@d cul ture™nedi um on
enzyrg,% BFOYHES nBVEERME Y ylgg@gle@} adenovirus vec-
tor€st ?bihglbaﬂ@et heeenﬁer Iz@r750f8 ﬁt W@e@@qqht l?éfﬁlﬁ.%n%ddhcﬂlcatlon
refera as. a s erlc sh,ap e rt her
BRet R St BhAT GE et s b e sh e PILERRTS PR stable
trammﬁbmmaMEmm of idimbher eakabhathed ﬂﬁpbﬁeﬂthbnre&p@mectropo-
‘ t t| t r
racidh) 29.‘2%98 e P TRty Rl Ao (BERERECIRN, toona
lnthﬁﬁ%@n@@ Let (has, fﬁpﬁeéxampﬂehsNﬁgeteﬁredGﬂﬁﬂsaﬂ$§81n M.

Vinoay: &0 Wpf(' S @:S B%lﬁlirnfg%(ie |I@y erIaIQIpIQi 288ng SEAEN M%%t%e Embryo
steel, teflo eIr| or Si | . BEven nore

A Lap %ﬁﬁ@oth%a%%%1re %%@% coﬁ%ﬂ@? 03 of& & - n@ﬁ@a@ﬂlShme“t of
humdrhessorpdeic i atem Eeuexaaﬁbe@cte@ bodiesarakeyangl asmarker

b d h
cor PR kBl 9008, HRTTLSL 008, Myl SPOSLIRAPERRERY) or by
lentﬂﬂlm@sb@d@lahedhgenec@manﬁﬂg;cﬂeﬁﬁmng@tenbyapaeturansduc—
t:l.oﬁ h:?f b@rﬁiﬂr ! &I@e @lﬁeééli‘%t '?séQe?aée”%' nd%%.m%fzahae QOdﬁ Lewis,

pr oj ectln% out of the recess , | atter cade
"fp%ﬁﬂheYrk ébné%rﬁ@?msﬁﬁrc@Uﬁee3H%ﬁﬂ3ﬂ¢Yﬁh$SEﬁtahﬁed trans-

geneahotd rééﬁcﬁ@riﬁ ORu@én t Qﬁbfﬁ’gﬁ(l@' spesedelNst B@iheC @.%%talvu al

Furthe nalnder of th b y. projecting out of
vect e o btk o CrbiEbe tusdd rd a GAllat OB SHAINOR Het the ex-
ogerkmday, ,ge'ﬂe&ﬂnx)dylacamlb& mbant eshbirmed odsshapethdard methods

ort.j h a us. onnect
(e e b apert LI PRI e SR eR b B e, oam-
broay, the &oﬁwaﬁqhﬂr1ﬁheM@éeeeéa@fGMm@ﬁwme& bahobatgey Man-
ual andgygci sely maintai ned throughout the formation of

the construct on the body., In a further preferred

enbodi nent, the body is an inflatable structure, such

as an inflatable balloon which is connected wth neans

for effecting a precisely controlled inflation of the

body.. By controlled inflation, for exanple by using a

sui tabl e punp, the dinensions of the balloon formng

the body can be precisely adjusted, so that the space

bet ween the body and the walls of the recess and,

ultimately, the wall thick ness and the interior

dlﬂEﬂSIOﬂS of the englneered tlssue con struct can be

o T T o - .



the recess f ir st Thus, either the body is introduced
into the recess after a suitable quantity of
WO 2@8M0s91T uti on m xture was filled into the reR€FBP200T/062183

t he space between the body and the walls of the recess
is filled wwth a suitable amunt of recon stitution
m xture after the body was pdt =in position within the
recess " According to a particularly preferred
enbodi ment, the pouchlike constructs obtained fromthe
surface of the body in step h ) are further processed

Prepyring tBiTaglrore sohecrakle, widiffersntiatrd ESxells
According to a preferred enbodi nrent of the in vention,

Selé@f‘éﬁi@ ﬁﬁtﬁgﬁsefmﬁr?eﬂkbegtbﬂ @e&&@t Ge P%%? nsq{ reconstitu-

auxo oni ¢ nmann conbi nation thereo e
tiont ias @ andief frgrgrideed optakanpleebyrddtifggleptiated human

emb cﬁl@i@h|§tgarﬁ h@e@.ngl nNgeEedoilssMes, saar FB%béQQ%lQM US® Dul-
stretchin deV|ce | i ke

bec s, TE0q R RD G i e 1 (BHEM) “Srich HP S PR chedested
fet®D, ca2F- I f2082) 20% S@@imﬁewqelat&nnemtowﬂemMorLaglutamlne

! peg Ioad duce
0.1 Jh ey HadiBret ratF et SRR IOR RIS aBryas on
mitqiodgably i isackighned f@ng@hlﬁatugea@erdsemgeh Xu, C., et al.

supﬂ?t ek@?l d n EBGA??SGEQI?IQS ﬁm‘,lllog.d)su%%lqﬁe gr 'c@%qb number

5529 ernatively, hasi c'

of %]BﬁPFeG Bylﬁéﬂpodpeéﬂﬁyléx&@%hﬁjitﬁélh§§leét@6ﬁg{=‘r B&E Ppro-
v:Ld@d/ Byt @e%@%alprc@c atles e nidids @ﬁVﬂtB@éehenﬁhﬁan basic-

ciok S ETBLS B BaLESEUSRRNel 0. AD Fe pEEle RO

may eiveodadidead ofo t heproven maion erndrecd ensi | #n stureSS fierentiated

stat_aéjxgﬁ.rg ikglé‘éfcsesﬁlo(% F&% égnléfﬂf?iﬁnéﬁfifabﬁszlg’/mﬁs strepto-

erern I neere
myCigonsuakic tos say eb%epﬂdﬁﬂdersmﬂﬁﬂu&w sounfaffehepthaved se-

lecdb LONERASioR0Al fadm a-Lefd ned Jf-‘jlrd:)&@n@equl%gr %%D%ﬁ‘%%@l with
during re Iaxatlon by anot her force or era

scaffplamatebres. (Fog ex%meJr%geletVH@ &nsFPHEFHFéa%éPH 0.5-
1.5 umg¢mlo engidngbywuRi R cncERigNgeul BuBe SpdAIGM kbee above) .

e et 7 ShE b OFCE bt Somile Corhetd PORRRLY GoF 051 md
butlmaathmwxﬁdethDsswmmxn&ﬂemcﬁepenﬁengpmnmﬁnkIhespectlve
demagﬁfa”%tehexhbéﬁg‘élﬁiﬁﬂ%hmﬁ%xtu{% has beery &“&%é&“akastlng

turing the engi neered heart tissue cons
moldshij @nri’ehe |<évava%u3e@r anebds sfgeerbredi her ERgeWef 01/55297 ox

the GRRAtdRAGEI1® @I SPRELELSigOARAr §Qe‘3@n9h§n%b9tﬁﬁﬂ stlamealately
heref ore,. the. pouch- |i ke engi neered

rocesses .
afe R R L UnUOR e TR SHOHEvhey GoBH Edon Rl (St s v37°C, 5
10% f apges Av4ialg oent readiiicontibeder l1akxot ot Get@eds tWicll form
J._SSle (0] ru Vv P .contract n_ under
Wlt%xnmﬁu}%nga%klcﬁhﬁgggeﬁg%getﬁgxgﬁs ns, % %?as n$1atlon of
the pemlryefi¢ hetisgartetyel eccurs oﬁmtm@ssly hendi seae addi-
tior@ANSt rYet S £l gl dbyn@%g%%w“@a@tmc grreéc@@f@f»on to

to the natlve envi r onment active heart tl sue
the gi}idece t REFIHRGIRE KB Tkl kst tonp: @1 6w HeRs edncluding
1nsuIlI:|.$1S \l;lvﬁ 1@1@m1atmuﬁt1$ceun@e]pwwnslflaets:trr es &aag%fgggghuhed bone
e ere | the art or .ex le in
morp RS ot O ROBA OGS | At B SPRRePERRionS)
The WElist talssug-2006) , Sﬂtucﬂuxhs]may45Qtﬂ6ﬁalhyabeotdanséerred
on %%@téﬁeﬁgﬂb ¢l oplr e Fsh@ibgar %\Fg) SIE*:) lnlu. culture

e to provi e nmeans for applying tensi
medipfe Hﬁﬁf&?qu IRNE ohEPP e t §e§ﬂn€ﬁe rrmcé@@mcailmﬁémazdh - which
The pouch- |ike constructs can be suspended in or on a
sui tabl e device, such as an inflatable and defl atabl e
bal l oon. A suit able device is shown in the m dde
panel of Fig, 2, Alterna tively, tensile stress may
be applied to the constructs of the invention by
pl aci ng the constructs on an inflatable ba Iloon .In
sever al publlcatlons |t was dennnstrated that

e . . o L o N 1



resisting dilation of the heart , Preferably, the
manmal is a h uman . The invention further relates to
w0 b@sss91df the pouchli ke construct of the i nvRCI/ERP2907/062183
for preventing distension and/or resisting dilation of
a mamal i an heart, preferably of a human heart
According to a further aspectl the invention rel ates
to the use of the pouch- |like construct of the
invention for drug tar get validation and drug
devel opnent. According to a preferred enbodi nent, the
maypobe h-statkie .copbapict |isr usedkatondicug-scrreertgy bissue con-
strliakget validation assays, In this context, it is
preferred that the pouch- |ike construct used is
derived froma mammal, such as a human For exanpl e,

Post BeveOuEh- nkd 5ele@ns;erlléatlw b@e@se@;o&e)ar}ﬂyzeet rl@erformed
s tointerfere w

cap§$|l ndi date dru F

TS PabPohiarting itaR CitmE Fheshgneered
tlsauaamﬁaB,O dagrs tditser t bes chpaboki ﬂ:yleofreta:lrdstuanxtlldﬂi enixture
- r t ha C e L

inc8l Het Ao A A ok U BB o ot P Rt areer
thepeaphtrikescbaser beemayrbasisededn teettdrenistirrr atiang device.

Selé@fzﬁ.é‘ﬁnﬁtﬁ Ofpel Neo At d YuRf1 FELHRE 2 9CR8S 08 W8 ucture and

S|olog|cal functlon of the native car diac tissue
fun%Fl%nnﬁlﬁﬁm LT ed( @ o7 het 8r ACadlaysr gdgrsnding Pnofhe ob-
serveffOEfEBES) PUSRDEEL 1 BNASYObet Behgekkd wfaﬂdrdltthencw a de-

._structs (or_cells_ which are used r epar.
in g e O Rk e FN™ of° o or GP co SBH SO LGMHidr i Seidara-
bing hf inencelte i eulieve ohedheny expression rate (e.g. by
addi tion of inhibitory nolecules, such as snal
interfering RNAs) Genes may be se lectively sw tched
on or off, and the alterations in the con tractile
PrepafThd %k@gﬁﬁeéf’é’d Peiiedue | #Kén CENSdd MGe B Bl L MR rtes
EXAMPLES Statistical analysis Data are presented as
mean + standard error of the nean Sta tistica
FOr oitfeer BRERPSLRELENdePEr IENSRT SR A8 featédSAROMEOM  human
cellspnticactt ODi ex@erdvetits) m Ac t¥al ueeofved 0fQ5>mWa§n estab-
dered s atlstlcall cant

th
110880 ShigrE b ek PRt b el R BB o T Cguever, it
is aoi tel LpTdHIEEUIOC!Ih iahlaihoaﬂ.ﬂy t(rBMGmimatrheaﬁdemenuhdman embxry -

{%?éﬁﬁ é%Elre ang %Be gé é g? %39 ne%e %ﬁ#}ié@yégeheart

tispiml Pfat tlon FELVERL icay| sB@Il%@mpleoel humegl agmleryonic stem

celX@r G JBOC Y8 V\BfrﬁilxleiL?éled drpedeanat al Mﬁﬁa@fskaya I,
rats {ggstnatal on day % é fractlonate
Churggse/FFGHRT n° di fesSY roﬁaﬁ Bt Bc IR 088! déEpppe @M yonic stem

celVi mivemandeltieet Btom EA0RA): BlabeehsoksB| oangure, elec—

6.8; 10 4 The res It|n ceII opul i on c te
tIOnIITC ap'pproxclza}r% Card Iln@ M;O@J;] 8886? or from

the ndmngyocyees (Hmst OOIQ ant amb:{yzmoa)n, thecbkastorcyst stage
(Thol‘l%nl ZI% 8étw%sl ' Wﬁgbé‘Se' yséi@ﬂl@é;t %Zt q]lg'gr as well as

gener ation, Construciion’of a castin
Oth%u@HlFFReteBﬁsﬁrfﬂmywwe%aeeilf#g Woial #gsls, e.g. from

par&ﬁtﬁig@iﬁtltco éﬂbtybbat Wﬁat‘r%. camstetiC d1.0n(9603), Proc Natl

nead DD L 2B8) BEELT Y ol s ' ar&‘b%‘y%?z%‘mﬂr%%esf:ﬁ%ecells

(Guami th &tscréwl QapGQ#GZ\]aBAJﬂe 0@4p:Japst-eds) , Cesomeny)c wasiclear
tran%lfterOf&?Pf'ggé %tm%rr')) % CP{H&%&H% Wsri‘fs%‘i‘%engié/o%?, Science
round ass spacer i ame t 4 connected t0 a
292 :gHdr3) {d%nert@rogr@mﬁﬁd wismpkacedce Mt tlfeovagbeCr, et al.
Subsequently, sterile 2% agarose, either in phosphate
buffered solution or in serum containing culture ne
di um (DMEM 10% horse serum 2% chick enbryo extract,
100 UWral penicillin, 100 ng/mM streptonycin} were
filled into the tube . The agarose was allowed to
solidify,. Thereafter, the gl ass spacer was renoved
IeaV|ng a hollom10|rcular ~space |n the aga rose block
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adj ust the culture nedium concentration in the
conplete reconstitution mxture to I x DMEM 10% hor se

WG 200810589270 chi ck enbryo extract, 100 O/tnl penPCi/EP10n7/062183
100 mg/ M streptomycin) was pipetted into the nold
Matrigel can be replaced by Insulin {10 ng/m ) and
triiodothyronine (1 nM as déscribed earlier (Naito H
, et al (2006), Circulation, 114:1 72-8) The
engi neered tissues were then incubated for 1 h at 370C
ina humdified cell culture incubator (10% CQ2 in

(20pbbm 8riknce BaAG:LREAtéE:hArdehrrshioK el Yamanaka S (2006),

Celie%gﬁﬁ%éﬁﬂﬁéﬁ‘ééﬁthﬁ éyQ§GQ%SH¢h£m19ﬂté&ﬁh@ﬁﬁ'%Hbm cells
DVE 0% horse serum. 2% chick enbryo extract,

M
épﬁﬁfp@m Gt Rh, ard %00 nﬁ}ﬁ?uéﬁéﬁmoﬁoye. )O%agz "e1trami
ap, cacehul | yoadded teinotiidi.Ftur-lyet.he@imeearst id utdtoml. (2005) ;

. Xture The a allo d free dif .
5 o dpgerian A bR g aTh ke Y e o) el .iﬂgrculatwn
112uBr@st 88 Lt ed Suppl }ardivgaitird eppsenntladxygen tpplheable in
eng![ﬁé‘ Pgh| ggék? t%éﬁg gonsﬂ?ﬁ goghnggr %%t*l%reﬁi tfo?‘@nbryonlc
con ense hi started to contract sp
stemanedds| y Empa vosist rarcems ol ht denddedheprdiac myocytes were

sel é@@@@i apeoysly-oCen sbkaeh bans tky?2 Qg rddVent iation
erinents for at | east 14 days Spontaneously beatin

in ?éh FReePddERESFELIRF 49T YRET é’et'fnfgﬁglﬁéir Al BIRRETIISOH Y ture,

andhﬂhéebélgg fvaekl lsh&ts@q&élﬁ@?.@nptlat@ﬂ blha@tell@&%r@ coated cul-
cul t.ure aa es nor | n on

vurf itRe e e R Yy e ST e 8 Ry ot nef 2L+ T

Climf tlewwek2- 1a8cul4t€1)7rﬂ4day(80017rhe Bareingf thestenst rczmttalnlng

embi"%éﬁlté/egﬁéﬁﬂl E¥1EO§EE§5‘QB| %gﬁ:ﬁlggem?o%?%:‘éfs ¥ 1M ised with

rat eart ure I somet orce
a shexBur éﬁ@ﬁﬁéeF@rl@é;Soforco@&qt%*éw oRiPEWFe chPEARTI &9, rPRonsti-

tutloxﬁeftﬂgl?:ethnfaeaw%a) ,caaftszlzl a@@?w@@t}ﬂt@@ k#gﬁél ]E%ﬁ’%zgmatlcally
contragtion _ti me: re xa i on 0 e

aispSERe R oty A cemanags o, dESeby TR logies et I 1 me/m
foxcmmdminDnSxamdtele&ypedaVEBEanumabbenllmexuamﬁammxdlac myo-

g s a p e |@u|

cytggjr: ?ggogw o?é ‘i @%E%%gg)d gltlr 6{6‘("(:5'3 é.ﬁa%c\g?lst%tutlon
mix| uprefeppblye %(powbsz% QH cdwﬁp(egsgdz Sl 700 Bhd recon-
stitSOREENRELNe W@l LRIV Rtk hecRRHEBA! | ¥Btrigel and

construct's were anal ysed and conpared to native
Cul%%%%awaﬁﬁﬁm(EQﬁﬁﬁQﬁWﬂlW?ltbﬁ ﬁsWﬂﬁﬁkﬁheQJ?%Pt@%Pl by Zim-
mer@h2237 30) . .etThalpquchrikickerkkssue, comgrwts zootd bend wo

| ect I : F' 4A .
o/ AT 248 End ELERHELSR' chbe! Epl0 e RO neaium
wassusaﬁlaDHEM[d@r@fHﬂahﬂyuﬂanﬂHrnlngmB@%nbnetkabed aMEM [no-

CI um J(%IW §fuc£ 8Pm8fL lafio 217N gte.lcgm%l le/s _Tnc 1)

| On O tl um an sopre
|ncf|eé@sled ealfch @%h’émon tlo 1M40. IluNaEAaLSo. 9+@ 33 mmM B-
mexdae&@f&ﬂr?a&tf‘dw (Dednofl gysendaD) amlﬁbga&%éB ﬁxﬁ@\ﬁ@.gam can be
ori gl na rac

1ng of a contractlon ex er| Ig& g
replaafd of¥r A i REECTRGI Ot S TGNy %I itd g @nd insulin

(1onpgymmb [mh@sﬂHﬂlekc6QBCEtaﬁlpﬁuahxdurke‘mnmspﬁpetSed into

circ &TE % m098 Cglsl K q,be%eraq’gd ht?t?ertmixl?élyg §1 gwlncu—
con rac roperti es o nat iVE manma ocardi

bateybrighoh bide b&arﬂ@am@n Birshecengmeéneusmér tsmgé-gu@@rdlac

myocFyoarégal %‘%}édeof:bé%e&ngéf‘@@f edy heagl ki Séﬁe%diﬁe(r? engineered
ded in ara sectioned, and stained w.th

hea%n%?t%%&ﬂ i %osﬁrﬂ(imE?e%raFFt}ﬁPlﬂfFéP{B%cHﬁFE‘m the hu-
man eyd e o8l Ohepi-oceisetef atdSMd@mstdesontbadt synchronously

previously in Zimrermann WH, et al . (2002), Crc Res,

90: 223-30. Specific labelling of a-sar coner ic

actinin and sarconeric actin, CD31, and prolyl

- hydr oxyl ase was enpl oyed with appropriate secondary

anti bodies to identify cardi onobycytes, enotheli al

cells, and fibroblasts in the engi neered heart tissues

Cbnfocal Iaser scanni ng analyses ver e perforned Wi th
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mented and isoflurane (1% throughout the surgery as
described earlier in Zimermann WH, et al (2006), Nat

wOR@Ws/03R17152- 458 The thoracic cavity was openeRCT/REP2OT 062183

a bilateral thoracotony (Figure 5A) or left latera
thoracotony {n=10; Figure 5B) . The hearts were
exposed after excision of “tRé pericardium The en

gi neered heart tissue construct was slipped over the
entire left and right ventricles fromapex to base and
fixed with two sutures (5-0 Ethibond , Ethicon) at the

aftant apppoxant- Baﬁayalwhaseaefimh@daamnrupdﬁxad&iqns of whole

engl%%]g?%oﬁglarj:r)tl( 0,444 penyi 6l Ldnl kg QQQv%& ngEQr ap-

nmycln it anuscul ar i njection; ayer

PIOEupEeh%r@%l?@%%y@ﬁb%hlorlde (0.1 my/ kg, intraperi

toneal injection) were injected during su rgery .

Cycl osporine A (5 ng/kg) , azathioprine (2 ng/kg) |,

and met hyl predni sol one (2 ng/ kg) were adm ni stered

dai |y by subcutaneous injection for inmune suppression

Al animals survived this procedure . 14 days after

i mpl antation, we could clearly identify the en grafted

pouch- |ike engineered heart tissues on the heart (Fig

ure 6 ; left panel) . Mreover, confocal |aser

scanni ng anal yses indicated that norphol ogi ca

structures of native nyocardiumwere maintained in

engrafted engi neered heart tissues (Figure 6 ; right

panel) .. In addition, vascularization of engrafted

ti ssue constructs was ob serv ed . Engi neered tissue

construction from human enbryonic stemcells Suitable

ES cell lines Pluripotent human enbryonic cell |ines

have been established and can be conmercially obtained

fromdifferent providers , These cell |ines have been

listed by the US National Insti tutes o f Health

(Bet hesda, Maryland, USA) , from which further

information as to the cell line characteristics and

provi ders may be obtained., The follow ng ES cel

lines are avail able and may be used for preparing

engi neered heart tissue: cell |ines hESBG\- 01,

hESBGN- 02, hESBGN- 03 from BresCGen, Inc., (Athens,

USA), NIH Code: BGO, B&2, BA3 ; cell lines

Sahl grenska 1 , Sahlgrenska 2 fromCellartis AB (G

dt eborg, Sweden), NI H Code: SAO, SA02; cell lines

HES-1, HES-2, HES-3, HES-4, HES-5, HES- 6 fromES Cell

I nternational (Singapore) , NIH Code: ESO, ES02,

ES03, ES04, ESO05, ES06; cell line Mz-hESI fromthe
Medi cal Research Center, M zMedi Hospital (Seoul
Korea), NIH Code: Md; cell lines | 3, 1 3,. 2, |
3,3, 1 4, 16,16,2 J3, J 3., 2 fromthe Ranbam
Medi cal Center (Haifa, Israel), N H Code: TEO3, TE32,
TE33, TEO4 , TEO6, TE62, TEO 7 , TE72; cell lines

HSF-1, HSF-6 fromthe University of California, Depart
ment o f Qobstetrics, Gynecol ogy & Reproductive

Sci ences (San Francisco, USA), NIH Code: UCO, UCO6;
cell lines H, H7, H9 , H13, Hl4 fromthe Wsconsin
Al umi Research Foundation (Madi son, USA), N H Code:
WAOQ , WAO7, WAO9, WAI 3, WAl 4 . Different groups
have shown that human enbryonic stemcell |ines WAO
(H), WAO 7 (H7) , WA09 (H9) including subclones H9.1,
HI9.2 and ESO2 can differentiate either spontaneously
or if co-cultured with visceral -endodermlike cells
(END-2) or liver parenchymal carcinoma cells (HepQ&)
into cardiac nyo cytes (Xu, C, et al "
Characterization and enrichnent of car diac myocytes
derived from human enbryonic stemcells,, CrcRes 91,
501-8 (2002); Kehat, | , et al ., supra; Mumrery, C.
et al . Differentiation of human enbryonic stemcells
to cardlac nyocytes roIe of co-culture with viscera
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anong others . It is particularly preferred to enpl oy
genetically nodified human enbryonic stemcells for

WO @881t ut i on of engi neered heart tissue, e.RCT/ERI00T062183
capabl e of expressing proteins that allow sel ection of
cardi ac nyocytes and/ or depletion of nonmyocytes . By
sel ecting ES, honpbgenous cel ¥4 popul ati ons can be
formed which may again be substituted with defined and
al so sel ectabl e non-nmyocytes which include, but are
not limted to, endothelial cells, fibroblasts, snooth
nmuscl e cells, and macrophagesIMét hin t he engi neered
heart tissue.. Mreover, se lection allows for
depl etion of tunorigenic cells which is a prerequisite

- fotlethedugeroftheherepgiracered olfear poticdsuesel gonstruct suit-
{ Nerapeulic ApRaaches.. Selaction. can PecPRLLPEMY o mammal
before or simil t anecus y Wt reconstltutlon 0
cePRg. cPBPhigst@ncegineshad o- i FugeremtTat ) orhfajpebaod com-
pept-ocard tdir egtby afft.er propagation of the ES cells
and the resulting enbryonic stencell derived cardi ac
myocytes can be subjected to selection before
reegnst prutvidgnyhe engirmeered iheard téssse Ml beenaurface of
tively, undifferentiat ryon stemcel.l s _ar :
or opagatld TR Ued Tor « RaCEr Splrst FONCOr \eng, nadFegPonding
heart tigsueheonestimgct sdamdnsebeet ioh ithepeekoenedrormt the
the consbrualsiat Bohatencst agepBrebenghly, selection
is to be performed after the constructs have been
fornmed Sel ection nmay be achi eved by stable

i nbyodugtbondehgsel esda@pl aarankerdgensas oy expressbafing to
of such Een s i.s cont.rol |l ed ei

myocyt e “8pe&FFiE Spr &%&eé]ﬁl{oﬁl&suctﬁjvteh%ejr%eﬁ%)08rtBe pouch-
non- nyotyke speeictructpronbterfofmedati ve sel ecti on)

into enbryonic stemcells These may be but are not

limted to: am no-3" glycosyl phosphotransferase
corfer r Aagrasmaes mpsi rPTdsi st ahbe [weeRfS het pelse matrix such

si mpl ext¥kEUs nehydi ne kihasey [Akdn V\@kﬁé:hwﬁiﬁgsgg RBe recess
ganCI clovir into a CytOtOXlC trIFlhOS hat e Urln

nucl eosi-Be fpRBs phePyFaseSEBRET 8WPE§¥héPﬁcﬁP§ wglils of the
whi ch ceaveekscbkudapabhineqgt aot exiec dbkkueerd- AlRensions of the
fluorescin rotei ns and b-gal act osi dase which facili

tate opFPE FEH&&nti fi cati on Expressi on of neoR

fluorescing proteins, or b-gal actosidase under the

Cophr o1 a0fpAeTRENl A UORLE SPAGH | fRLOIB Eln G recess,
a- nyosin av hain pronoter (see K

SoonpaaWlWFPH | TREIWNSGIYUSE OF el xtuge | caRerieap| ymammalian

Se|eCte€eQ@%db§@ gﬁ@%ﬁb@% teamedi Bf epentiiati feich can be in-
enbryoni c sten1ce s formstable intra, cardiac %ra ts

J din FHYESE998C 2961247 £886)'FC RffosiASFRgRP ERAPA T/

2v pronnter (see Mul ler, Met al Selection of ven

trl ul ar car es fromES cells jin vitro

Fageh 3 7 58h006 (B060) ) ERAGT e UsTEI Ve ol baproRe iEnin
of cardicae w?geeytestbyaebuﬁtnaelmgdmum-ﬁvgeybée for cultur-
ei ther through QQQHE'QH QBeC¥EQBHék9 F#18n0m; xture,
fluorescence activated cell sorting ? FACS) . The

techni ques for selection are wel |l known to the person

of £skil hncAbkerRat itkel Yne RATEIMALYILLS XPIessi gt TK ehe tis-
PNP under the control of a proqﬁ%er that |s.not acti

in cardPHE My8Stytes, @rmy Wi Gt < 4P bhdt §?Cess "Between
(Boi ani thM poKehkerl thé maS@h@Ier H.R Activity of

the gextnline- specif ic Cct4-G-P transgene in nornal

and cl one nouse enbryos., Methods Ml Biol 254, 1-34
{2004}}, the Rex-1 pronoter (see Hosier, B..A,

Rogers, M.B., Kozak, C,A . Gudas , L., J . An

octanmer notif con tributes to the expression of the

retinoic acid-regulated zinc finger gene Rex-1

(Zfp-42) in F9 teratocarcinoma cells. Ml Cell Biol

13 2919 28 {1993}} ~can be eI|n1nated (negatlve se

.



for undifferentiated cells,, Curr Biol 11, 514-8
{2001)) or by lentivirus nedi ated gene transfer

WO 2@diossy11 0 stabl e transduc tion of enbryoni c BCEREP2007/062183
cells (see Ma, Y.., Ranezani, A, Lewis, R ., Haw ey,
R G, Thonmson, J..A High-level sustained transgene
expression in human enbryoni&Sstem cells using
lentiviral vectors. StemCells 21, 111-7 (2003)) ,
Integration of the ex ogenous genetic material is
confirmed by standard nmethods (e.g.. southern
blahti ngempohyiqem%e-bdﬂyaiwwkeamé obissseecSapbraek, adherent
, Russel % 5 gblec armd oni n? A Laboratory Man
ual . 6?}@} F88a Ng"BATS*f FEIT8ar eCl'abl e,

undifferentlated ES ceIIs Sel ect abl e human enbryoni c
st ce edyfo n t noANt: )
?}feggﬁﬁ?gﬁeggs?ageE gguﬁghFFePgEtFa?ed Hﬁngﬁdy
enbryonlc stemcells are cultured for propagation in
Dul becco's nodi fied Eagle's nedium (DVEM w th 20%
batch tested fetal cal f _serum or ZOWbser m
ggﬁlefz-hcco:{ llrmth@ Ehlgl;hmn & frﬁﬂﬂn the step of providing
b ﬁem@amu&ehmmmﬁdegﬂptd@@ﬁmnpssem@r@msamaﬂolaCEd$1eﬁ with a
n1tot|c [l.y in I vat ed robl as feed Xu, . C .
tl Il% X’lu rrgg ﬁét mpe% acftl j;e n{:?ﬁgglgutlon mix
suﬁﬁmeléthcdherma©@$soﬁnabomhajpeﬁdbd(m@tté*lsahg wherein

r e%ﬁ'%egteé! Io £3 %%%E%Q‘E@%gart%ep Q C\S'n@%q t@é 198V &H @lture disposed
conmpani es including Invitrogen . Human basi cfi brobl ast

ngwFHlPaébérréﬁﬁéﬁ w4 thg PCy Litg tRofedd 88N LR UBGE RaypPosing
be zadded: tD tnpreve mauatenarcecd anrvndef fer emd ahgdrix in

sta Antibiotics (1 nicillin and 100
{ FBTEE M RCRES SFedoBEAdagd oSiBteatontry 2 T9ver of the
unduﬂtemenmeduem.se keptaﬁlehenmﬁymnmca&Utheekbso@@tltutlon
- cel.l r.e h ffold material (e.g.
coﬁggggzet818§%Sgdcggké§ﬁr£%% r%%%S - 1.5 nmy/mM) and
growth pronoting culture nedium (see above).. The

. tOk@EhBQC%Q%BEHEEQOQOVQHQH%.qon%h%&%1ﬂ°%%%'%¥e%foQ Prividing
m be reduced or |ncreased dependi ng. on.th

may

reépé@ﬁﬁvé deVrede STHY TEORE i 3 RPBAFi REGF &Xi %nClUdlng the
fikheduirat @cgasti.ng nmolds {e .g the circular nolds
described in the WO 01/55297 or the novel nold
di sclosed in the present invention) imediately after

. m Methog Wrderrdiorgrato cahyuré dordiproensdi{ey gcl3ifeC wherein
51,10 2 % solid tissue-like structures
mﬁFF%f??ggaﬁfh%ﬁﬁ%f}gggéys. Under these conditions,
differentiation of the enbryonic stemcells occurs

. SpeRtaneousids RNt BYo agddi, bionald yohecad f.ect @@al@bﬁs, wherein

exo enous factors . addi ti on to the cul ture ned
g‘PoWﬁlYf QE’PBFéS%ﬁd cﬁ%ﬁ@ﬁ@sOnfnéillé&rsngt?ﬁiﬁpu RE silicone.

|nsuI|n- | i ke growth factor, cardiotrophin 1, bone
. nD{VJ% macc orol.elﬁlﬁgnstosoggfc I%edc%eho rec C%Cr'is claimg, wherein
concen rations e sol t Pssue- i'ke" stTuct ured nay

optthenably be anamgﬁéame@l@nSsmuet@hedeV|ces (as
descri bed above) to optim ze culture medi um perfusion
and i npose defined nmechanical strain - whichmay be .
- st §etecdphrasicedian &axetonicé thenctRemsi dst@ Sonwherein step
streycts pelP@sirhicwe pek oregat kvepseahection (see above)
may be perforned after formation of contractile aieas
within the engi neered tissues 5-3 0 days after casting
. obehhodea@nsthnmgiam At urfe ¢dond he nol , wherein step d)
Al t.er tian perfornmed after the
co%gt gg%have é§% #?anggér?Zd to the stretching
deV|ce Sel ection may be perforned until optiml tissue
structure and function has devel oped {e g 10-40 days
dependi ng on the ob served effect) Selection may be
achi eved by addition of a de fined pharmacol ogi ca
agent (e.g 418, ganciclovir, fludarabine) into the
culture nedlun) Preparlng englneered tlssue from

e — o, . Y



Acad Sci USA, 100 Suppl 1:11911-6), adult germine
stemcells (Guan K et al.(2006), Nature 440:1199-203),

wavanssd1hucl eartransfer derived enbryos (\WakaBEnBPZD0E062183
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al . (2001), Science 292:740-3) or reprogramred
somatic cells (Cowan CA, et al .(2005), Science

309: 1369- 7; Takahashi K and ¥amanaka S (2006), Cel

126: 663-76) can be used. Simlarly, somatic stemcells

(Badorff C 7 et al .. (2003), CGrculation 107:1024-32;
Beltram AP, et al., (2003), Cell 114:763-76; D nmeler
S , et al ., (2005); J din Invest 115:572-83; Mirry

c rculatl 3174- 83)

2; ith .
- cal TN BN i aF 6T agl IOkl Tr-GHel neorele, Wherein

heaﬁtet|SSUepcdnBtruﬁKaonoagtmuttlned forb epbrydniteo tensile
stemcells., Enbryonic stemcell derived cardiac

myocytes were sel ected by mcro-dissection after

spont aneous differentiation in vitro, Differentiation

Wasiepebhoramae i repspensi gimcul, t upesrand §heqcebhSile stress

wer. e subsequentg pl ated on gel atine coated cu | tur

di $ResS B PrevPoasty deschi 5%&0890Kéﬁ%EeS? 8t ot Ccompination
J €hemebrvest 108, 407-14 (2001) , Beating clusters
contai ni ng enbryonic stemcell derived cardiac

myocytes were excised with a sharp, sterile glass or

-pl dsthodpiggertrelingPricorc taoin etbnsviie e ionsaES- tehkile stress

derlvgqxgggq&@csq¥gggtes were enzymatically di spersed
in collagenase IV (Life Technologies Inc ,, 1 rag/m

for 20 mn) or with trypsin/ EDTA,, ES-cell derived

.cardi,ae - ﬂ@ec)ﬂcﬁﬁst(rl,{btoo@otaﬂ-@ab(léo@ydiaSF}ﬁé@fﬁﬁd according to

cel |1 s/ 500 qt recg 3 ﬁ tion mx, preferably
20°880°256. 2666 ed cells/500 M recon stitution
m x) were reconstltuted with coll agen, Matrigel and

.C;% HEE - Hﬁﬂ'“%&%%ﬁ@&@ﬂ“%#f{éﬂﬁ%‘%% k%ﬁgg?ngg éﬁCQEast part

I mrer man

(2002 handerpto D552 MgTmawi, t Wheke iax émpt icomchhat kehgonstruct
folbowragegubbhg 1redi umswag used: DMEM (preferably
cont ai ni ng 80% knock- out DVEM [ nopyr uvat e,

hi gh- gl ucose fornul ation; Life Technol ogies, Inc ]),

.20%otiehal igal fesestmcd ﬁ%ghfdﬁ_ﬁ@"irtﬁ) Qlalm/llba wherein the

t % -
VREPTBT (AT B8N SAPaged hy A i R PEngp ] 1an Lissue.
triidothyronine (1 nM and insulin (10 ng/m) . . The

.EHﬁoﬁ%ﬁoﬁ§F§tQ&i &E“é@c&@g Hﬁp%kﬁﬂgléﬂﬁo %' @{aim 14,

castin escri bed e mxture was
bawé@rﬁénarth@mﬁnn@mééﬁﬁﬁg t1SEUESEORBHEFabt p@ﬁ§1l@fs myocytes
single cardlac myocytes were observed after 24 hours
of hunﬁ_ %lneered heart tissue culture | ar ger cel

GRS ST {heA o TRt SngPnéardd hodr  wisrein more
ti ssae stsarted tioe conlnaet oSynthy anaust yaft ecoappsox. of car-
1- %lgays w@e%%%s i n unison contractions of whole
englneerga Neart tissues with 1-2 Hz were observed
after approx 2-10 culture daysCLAIMS 1 . Method for

.th%oBEﬁpé @E'%%n%&r%c&o%&Qdﬂdg%%¥g§t5i§4m395to?bh% wherein

for enclosing at |east part of heart of a namal
andneoRPFRESITREG CeRgiPneeréd afirdsdGe PrRREEEL RSt he et hod
comprises the steps of: a ) providing a mat rix having
a recess one surface of the matrix, eces
SERRET g

ngoééFF8§6oﬁ£9%f4%?%rﬁ9cﬁ%ﬁr% ﬂ%ﬁ%u%ﬁsto L7
ofwhbeeemt@aud dmibdnel pouchskike iconstraurcthdéorbetissue com-

COP T CSHBRG RO Lo CRE LB Ve R hengi ons of {h

|nter|or of the pouchlike construct to be forned, c )
di sposing the body in the recess of the matrix such
that the body is spaced fromthe walls of the recess
to forma space between the body and the walls of the
recess corresponding to the desired di nensions of the
construct d ) dlsp03|ng a reconstltutlon ntxture in

S . o e " o o



a matrix includes providing a porous matrix filled
wth aliquid in order to inpede outflow of
WO 2@8M0si1T uti on m x ture fromthe recess into PEEEP2007/062183
porous matrix, and wherein the step of contacting the
reconstitution m xture disposed within the recess wth
a culture nediumincludes disposing a liquid culture
medi um on the surface of the matrix in which the
recess is formed in order to forma |layer of the
culture nediumon top of the matrix and the
reconstitution m xture di sposed within the recess. 3 .
Met hod according to claiml1l , wherein the step of
providing a matrix includes providing a porous matriXx
19.i n€budhngd ikke cohstrechediammrding Métchodcaccdidgngte o any of
any1 9 nkhg Pregeds ng, cLALTE, SN LIS DA TS wal1 thick-
spherical . 5 .~ Method ‘according to any of the
pr 8€€6i A§ cr&i M8- wherein the body conprises a surface
of glass, teflon or silicone. 6 . Method according to
any of the preceding clains, wherein the body is an
20 n%PHFQBIlék& rUtUreicy 2CRet 689a€€or8$ﬁbmt&9anyv%?rem the
t heoekarnetlhte 6 wawhereinkstep of) 2i$ per.f or med
prior to step d) . 8 . Method according to any of
clains 1 to 6 , wherein step d ) is perfornmed prior to
step c ) .9 . Method according to any of the preceding
clainms, wherein after step h') , the construct is
subjected to tensile stress . 10. Method according to
claim9 , wherein said tensile stress is static,
phasi ¢ or auxotonic stress or a conbination thereof
11. Method according to claim 10, wherein said tensile
stress is auxotonic stress. 12. Pouch-1like construct
obt ai nabl e by a nethod according to any of clains 1 to
11. 13. Pouch-like construct suitable for enclosing at
| east part of the heart of a manmmal, wherein the
pouch-1i ke construct conprises manmal i an tissue. 14.
Pouch-1i ke construct according to claim 13, wherein
t he pouch-Ilike construct consists of nmanmalian tissue.
15. Pouch-1ike construct according to claim13 or
claim 14, wherein the mammalian tissue conprises
cardi ac nyocytes. 16. Pouch-like construct according
to claim15, wherein nore than 25% of the vol unme of
t he construct consists of car diac nyocytes. 17.
Pouch-Ii ke construct according to claim15 or 16,
wherein the construct has contractile properties. 18.
Pouch-1i ke construct according to any of clainms 13 to
17, wherein said manmalian tissue is human heart
tissue com prising human cardi ac nyocytes. 19.
Pouch-1i ke construct according to according to any of
clainms 13 to 19, wherein the construct has a wall
thick ness of 1-8 mm 20. Pouch-Iike construct
according to claim19, wherein the construct has a
wal | thickness of 2-3 mm



