HUMAN EMBRYONI C STEM CELL- DERI VED CONNECTI VE Tl SSUE
PROGENI TORS FOR TI SSUE ENG NEERI NG FI ELD AND
WEAWK@RNIIND OF THE | NVENTI ON The present i nvenPCoOAT2006/000019
rel ates to nethods of generating and isolating
proliferative, non termnally differentiated
connective tissue progenitor cells fromenbryonic stem
cells and enbryoi d bodi es—ahd; nore particularly, to
met hods of using such cells for cell based therapy and
ti ssue engineering applications. Cell-based tissue
€ORTIRE OFJ ORSANT Co\AND/ | INDRGANTC | BIGMENTSAIWIEH eECRYLIC
of fers new opportunities for clinical applications,
REEI¥Png a tool for repairing and repl aci ng damaged or
| ost dhssyesc i DIQI0gical sHbstibulEs. aTheogh%gag@f
of organ transplants and the exceedi ng nunber of
pagaemtsaom\MmQHQﬂyﬂqsnxgmﬁnﬁﬁIgm&ﬁmmﬂﬁhgemﬂﬁe acrylic
devel op nt of thi,s fie fundanent ti,ssu

SESThabr ity BenbliR @rrErobPenithoa Ratfedally ] 43 Ene

ebefl A | yrandl & pphvsl caldy defines iB- viHd Oasubtusieed
conditions. For tissue engineering, cells nust be

BESANgtieB| REegessufficient in numbers, with a great

. proliferaty o} &@pac [ both :
dlffeégn?%%tlon pot%i%lgﬁgsAéﬁﬁnggggo Sﬂil %ourggganlc
Iaavie beerysuiggesaedre nclwlrdJcﬂng goré neeyived| asarﬂjlcsi“t ewhen

gﬁ s which are elk % or don r-deri A W de
Py 1° M T c&d Fhafy rFer R %gF‘é’il 8% &PC s Arthits,
syRbhetheal Inadesi gnedihar e 1LgHRr Ovirde ther T@ehamy cathe
cues and 't hreedi nensi onal environment, supporting cel
gerRéRmeRtar graitt oheprali frdvial oFOTTES f tELereERYDNOT
?g %%g%%ﬁ;%hl g‘ lsnto conpl ex tissues. Controlling
emcell eration and differentiation into any

desi r ad cgméhxymaeweqmréesoﬂh65|denﬂlfacakmqn afrregular

chemi cal s nes _and growt h factors) an /or
GHs ﬁecon‘é]il%‘?]&néﬁ(éfm s £rghi P Hna F&J)LH Urimgand
GaRral t iaPertWhi Gho I egutateadhie difher Sﬁhé@t | g@0pkAkAces
the desiréed cell or tissue. Connective tissue repair
@!@@Prlé@@rlé’r atdidrf srants ubfeent edea @l i neehsr veapdsearently
tf_tilu %I oS C}Zl t%dbﬁyéqca@a%dcf%m dé:fclorggﬁggtions of
connective tisstes, Tsdch as bone, cart age an

ttered ons thead dleremtrseconst ruct ed or replaced due to
traumatic injuries, degenerative di seases, tuynor

r esecténs Ghid % al°% waPPGPﬁQPFSgéngCuPﬁgﬁﬁnts in
ShAlAY esyifeh8CPISILCEA VE QFINOPBEhGe SWrJCFYsins are
i nclude the use of autografts, allogra ts and

aretlilf ikgicain .substitutes, all subjected to various
[imtati.qns. Il e the use f cel

by avgﬁr‘l Sbujrs y%r%%dgnt%?bﬁ | t)yle s%iﬁ% C?% 8{?@?% %%ms’
aglegecopdrebivel §f | nhes i pfghent heigcudrsol egihala polymer
counterparts and could tail, Mesenchymal stemcells

M95E8) HavEDpr ARG yShen dBFiJRd 3y ST, and in

(t%%ttbla@e \ésf_et 1@@%@02 dysOORe FREEAW iﬂéf?@&ﬁﬁ% McBurs
al, 1999 nuscl e stroglacono M et al

amcthf aiol(yi'ﬂms Rr/eseltnsal 112 L), oafn@qﬂarteoclap@mu‘ésofon or

dj fferentlat int.o ad| ocC t|c ond ocyt|
? %ﬁs gnl $ ?E nbr%é%ﬁ%: wa&ﬁf’

%Illcfh @ﬁEv%C%) ﬂlQJdi:LQLraﬁﬁInd)reCﬂfle%Q 2% m&wwee@f cells

for tissue engineering. Their ability for practically

unl i nfted BREFeFenelal BaNHIPH eﬁﬁila’Fl y tprBvilaéipRe  the

EAYI SR L ANDUn fo&ég p g,m%%%geq MNP H}Sﬁ%ggs of
n are C

construction. aracterlze

deivred lep et saill cedotreintdirad dfo thief fpergmmtast eviitit @llaﬁ'fyer@eﬂtlly
type of the mammal i an enbryo, and recently have been
efficiently derived by neans of somatic cell nuclear
transfer, creating patient-specific inmne-natched

cell lines. hESCs have been shown to be able to form
vascularlzed tissue- I|ke structures when grown on
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ti ssue progenitor cells, wherein the culturing
condi tions conprise passagi ng of the connective tissue
worog@sidior cells, whereas a first passage of PO®1T2006/000019
passaging is effectedno nore than 10 days foll ow ng
initial culturing of the single enbryonic stemcells
in the culture nedium thereby generating the
connective tissue progenitof Tells. According to yet
anot her aspect of the present invention there is
provi ded a nethod of generating connective tissue
phagedi igatantdlelss, (dhigsmeihodl gkapy i sifngheultarineg which
enbryoi d bodies (EBs) in_a culture medi um whjich ,
EBEPr i $88 dFeRHERasomd tand/Ge as%ﬁﬁ’rjcoréci soChengt
9Bk RvEANNEAld Y&, L RSHEy T egeNidRft 68! IiSetdd eB¥gment
generating the connective tissue progenitor cells.
Avdordisig tep sthat Beothepraspete dhet hulgwegdeninto the

i nvention.,the I s_provided t hod of generating
EoRnBe g6 i SEae pr 6YehTTor 28t s, the met hod

conpr irai bgdewl turifRgisingte mebeyonycost enecetbsouring)
(ESCs) in a culture nedi um which conprises , ,
BagaEREthasdndiad/ RSeSchPBi d2atrd ¢ H8l48 Ihtth ninert

@gg&%&t&s\/e tiseugqREageni tar celhgyr thepebysgenecatipge
connective ti1ssue progenitor cells. According to
apnagdittiadriain aspedt ofeduwe pr ébent Thwkenticdh thecerisg
pr.Qvi.ded . an isolated cell preparation_of, connective
9?%5&@”3F&§?nFPO?BSeFFEer8 uﬁﬁgg SHerhdthethod of the
presenthel NYehhl BineAeS 0pdidi@rice Yot afl Afididritongligments

aspect of the present invention there is provided an
iresudtted Bl Ehpr @sgfationuednpiisifa FrPeg, different
tien hs ' ang £ $ec0Bdert |
T s ot S R e R
natiich hetriddrtt kad inserfepel atlitbn eefchceltherand t he

secon opul ation of ce|lls is between about 0.6 to
about q[f?SEOi«@ewditﬁ‘@tt ojcéiai Icfeva%%pdlbem oﬁgl e SPISPE
the PresRNts A diY eiildion UFeie ffe riendV ipdeghe tRBt Red stbject
generating a tendon tissue, the nethod conprisin

g
dl tircorSt HeerennBEPR veNe| SIPFRdGON thr Bl 8S¥E due
t i t cekhl ti.qn | aj :
i o7 o, B, MR A P Ephietaf SRiEions,
agciatthi didcied aind/ eacHexsamst haboh unber ¢wl ttihe varying
conditions devoid of a carrier, thereby generating the
RS 1 S e Adtor BRRGSRG' 8 1Tt TATS Aghec v ERaTice
RISSENn | WOk d Nef echs ?69yﬂn8§§ anmehBogeofed state
formng an extracellular matrix (ECM, the nethod

odnipt si egeruthanphgnelie ddrrscitiovef 19 shet g ogeniedich,
ells of_ +the .isolat l.LI preparation of cells of

g?a | ﬁﬁse Z%Ila%(};%? Cg'%r%%g ‘cul ture nmedi um whi ch

conprimestascotdie aci diidihed elpyifhar nfogmthet EGM& using

According to further features _in preferred enhodi ents
FATIHEL G nvehi$n %s%ﬁ%dase#&w,uléh@%ﬁ&%&nr At on
COMPELST BY (RRS$RTIRT A8 SOMNGELI ME HESSYBREQUBR kiking
cells in"a’presence of the culture medi um which

cdrep rp ispse mlex anetth asoier aed/wdricascorbic acid to

t here expand the copnective tissu r I.t.o l's..
nccor ity LBEERPITe (O L Rera gt bpaderh EREYRkokafELy " te
e eriesd ewhadi renticd hel s&0gl &t BSEs paveceht asnattdayise
enzymati cal ly and/ or nechanically dissociating the
erffrdonite §$%%RC§PPS.CQQR%9HiH@tW8e§1iqqs¥brFﬁ@rFugment
f in the described preferred enbodi nents
cﬁﬁ%%ﬁéﬁ%fis ef fected under feeder-free culturing

condi timnsrdéccbodicagute shiils| fffradior fret-uiles-dwr athiag
descri bed preferred enbodi nents the cul ture medi um
conpri ses dexanet hasone and/ or ascorbic acid.

According to still further features in the described
preferred enbodi nents the cul ture nedi um further

conpri ses inorgani c -phosphate. According to stil
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According to still further features in the described
preferred enbodi nents the connective tissue progenitor
woebd7gserie capabl e of form ng an extracel | ul ar POBATI086/000019

(ECM . According to still further features in the

descri bed preferred enbodi nents the connective tissue

progenitor cells are capable of form ng a tendon

ti ssue. According to still” further features in the

descri bed preferred enbodi nents the connective tissue

progenitor cells are capable of formng a |iganment

tdrsssuien 3Ac catdli tngretso astal Inlorfnavlfliye e dfledt tiveshieset g xtures

descr | bed greferred enbodlnentf t he, connectgve tISS%/

ﬁfgg%h‘?%%l BePPS are dipabt 858V Edr iing' aSehFETt a&@ or

tiSsle. AGdi ReviagSttht fardhert§ ealur epdit

descri bed preferred enbodi nents the culture ne

faﬂlqﬂﬁlnﬁn¢h¢s%%e@E&%ﬁ%¥ﬁH%oﬁr09¢@¢¥ﬁ%5@ﬁtthﬁvéﬁﬁﬁ®¢es

sicc r S t h

plr%esg% &l@&oﬁ%co ?grﬂzr)g?fgfrg&b;t%%]r oVl diEQJcet € ofOf

genersdd g soiditisirng connecti ve tissue progenltor

cells fron1enbryon|c stemcells a enbr 0|d b di es.

Un es&bittr s A7 nBgehiv SRR LRnieotontt e
S £k DYBH B3 d1 e §9§t§zﬁ”etﬂ%arﬁd]9mﬁ:3 AORPRALY may

un erstood by one of ordinary skill in the art to

W cidetfhined n‘aentmmtw@n@ystﬁﬂtshoubﬁrﬁetms chyypmatic

mafte tal S¢S I'E'elﬁn Osrheecgﬁaal%t tant %hta %eo@%‘?:(:[tlsx

her'el - can e use ractice or esting o

pr esermmprvedidras S0 tehie e 410s alad'ermbeenalrsa@éeby

descri bed bel ow. . I n case of conflict, the patent

éﬁ%%??léé%lBﬁe ?h%P%H?H@“déﬁQHqﬁqﬁﬁ§ T QRﬁﬁ%§ﬂonq%Pg

a?dldi bhe n%to%&'g%leﬁts”%@@éveﬁd’& ,géefr@é eSyRk@e the
ust ive only and not intended to be I|n1t|ng

BRlcEFerDES@Rl Pirmwmraw:l DRAV MBS Thiec | mesritison #éso  of

herein. described,, b f exanp Ie onI ,
P L Bl bER Bus D Fond R0 K R Bsedved, i
ref gieneesodweh® bhe/drawhbgs bAddelsank, ddmbI1$1at:Lons of
stressed.that the particulars showm are by wa

f
eséawea%anadfié?%@?poéés e | iRt %a?%éaa?séﬁegi%hr%ce
tcbf Rief eg eélfﬁeoyn%& of 1 the YHLSER e LP¥ANtd UL 01 ved

and re presénted 1 n the cause of providing what
|se®em1eved to be the nost useful and readlly

e ORI EL 4 I Rt i gipipanec

Ney ahi WAy kS pﬁgﬁhenito aBbowW sircdctuiah ydet eielsanofarichear a
invention in nore detail than is necessary for a
feFRRTERAE ARe URRRERt B dF MPTIINEZ S hvdhtiorkng Herlet zone

CrERL oR,takaa, W tgkne Giauiang; 9 ARPAGN 240k q
t hose s in the art how the séveral forns of
immxwmren nay be enbodied in practice. In the

dr awi -c depict the characterization o
t he co %%&16§?§% gb?%g%ﬁ??or ceﬁ%@mféFRﬂpﬁﬁp35ﬁ§lon
PreSEatni NG | @@gaEhEUfﬁaémEHt<3§@MtHcKe@eté§é Mombined

CTPs. hESCs derived CTPs were continuously expanded in
thetlpr éserganst tHaEMESHR el tig ke sphidt @@ri—lelue@ also

Syt
el PSR VLY Gty ia A conting.
whi ch The32¢80 niindieioseas mabpbb:bated¢sam1alaﬁmnod:ompnclse

of . the assa%e nunmber. Note the decrease in

pr oY ePEERBR 1RAt € VBRRFAS SpasSlge? 25985 (Sededirel from
'£@£§ﬁ§§ in ddhe A pli pgrbhae f&ﬂﬂ‘abQMHeEQdéoo'¥%%fhs,
bet ween each cell passage to about 130 hours between
efleh ecéltlrigassapd)ylcifte licesidt t sashawc areidessbeaisues(c
(SD) of three independent cultures. Figures Ib and c -
Phot om cr ographs of hESC derived CIPs at passage 1
(Figure I b) show nmesenchymal -cel |l norphol ogy, with
conversion to fibroblast-Ilike norphol ogy at passage 12
(Flgure Ic) FIGB 2a uare RT PCR analyses deplctlng
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woOwee7rada12 sub- popul ati ons:

(absence) of CD45 (Figure 3e), a hematopoietic marker.
Level of cell purity was confirnmed to be high, with

expressing, 42 % and CD105- negative (CD105- not

expressing, 58 %9 (Figure 3a) cells. Note that the

CD105 positive cells are indeed positive for CD166

(Figure 3h, green |abeling)4d €029 (Figure 3k, green

| abeling), CD44 (Figure 3i, green |labeling) and

negative for CD45 (Figure 3j, green labeling), while

ag@s CRHQp- pegathyet PO ondd st pesé 1ive for CD29

(Figure 3k, red |abeling) and CD44 (Figure, 3i, red

| abel The) PiaM@nitn cPemees H eoTh1 66 SregaE Vv el r &86i HPOve
FLgur y. 0 I hg Addit i il ld sto

\%éjﬁggpgglﬁiglrveaq{gor%ﬁgg( f%uggltth)%?ﬁ?bnesglalﬁa\%g% or

HeA- DRedFi gt e 8hfetheanefor philsteconpatididymare, the

conpl ex antigens).. FIGs, 4a- i.ct th

8PRPeF&RL PR iddﬁ%saﬁihﬁl LI R AN L

A8t 8QULNILG ikl NeRQe y1NESETic dar ives LIRS {dakeasteom of

any passage of passages 1-25)were cultured in CTP
gégcaiss appherwailsdlanohytol avrpetalglpgebspHssphal eand
i-nar gani ¢ _phosphat or.]- k i t-hou

g‘& M LS or & gé%}egf’é‘é’%tu\gﬁﬁi Pt %?%%éyaisg%ygo

ahet he fostheagen acddaeage. tHdmiuing 4as - véryi eiwfdfcuhe to

macroscopic pattern of differentiated CTPs on a T75

brs heppll ed 88Ge ICdPEGHe 1 ask denonstrating bone

m ner ghzatiPn. £ Seakepbakent 1 ieMenkiignr 6 fAbco pbbzastna
Red staining showi ng cal ci um deposits and bone nodul e
fomrarrdtnigonh iStal a8l ears -tioD drawiaglte eoBcthegypsor art to
2pbedded I n self-produced matrix expressing type |

S 1° ﬁﬁgﬁ%ﬁben). Nucl ei were counterstained with DAPI
(bluen Segheebtton WM@hMmithis garie,4dorne EDBjacdl ysi sthe
of bone mneralization, detecting%calciu

and

FHYSHIECE asSt HE® nBEPYHHBNMitnent? @ﬁanfn%%eaéﬁﬁpidﬁf a

I BN Whi ieul d geiaspobiidert hend/or
B%%ggﬁ%gpogﬂg}ote%ﬁgﬁ'Nﬁ%&ﬁ%ﬁu t he ratio@%gtmeen t he
catagiudm ))anthiptiogphatee smedegsonds to t he expect ed
rati o of the hydroxyapatite m neral; Fh%ure de - SEM q
image désPEdiing Sheter aPFoRdCHat riSE f offEd fFORTTRE Cff
cult eMg §4 cadd 0PovadP. QintSral (@elafring? &1 small
Al toget her, these experinents denponstrate the in-vitro
ost eqummi Tt th$ f ersensilbstdhubioRESRF degisked Grpsches of
osteobl asts and.the Aag%ﬁtion of mneralized bone
mat P30T @ 2 BR- etk he in-vitro chondrogenic
4 ffer entiedti-ons;fsdihg 1GHPS: n NERCo Ml meds EPsnt t akerin
from any passage of 1-25 passages) were cultured in
CTP wedéunvith besia dHys wighentedubeste &9l e ivsgd as

and were subj ected to histologi d. t ai ni ng
anal 9%%5.%@ e 53 Jgh?—li]; (g %cgiﬁc%ngaﬁa na%l % of

i Nt ackn&Fi €ubbyees Whi chhaer efgrowevidirsyspensating in
The H&E stai ni ng show ng round chondroc te-likecfellg
chbdfedmi RLl @, esat $HP Vi ablakper P%hér“y PG A& torm

sgplie aad mor phalagifal o Changes teHAGRS! FOY ARARLESES of
occurring in the center of the tissue sanple
(asgeniskpndpr bhabyyn tue pigmeatk of onutrioawnsiagd powder

oxygen .del,ivery,in static cul.ture_condi.td - v ocal :
oA TG0t PFLGhPe. ST oBIErd. ST us d SrAT R ng o
d§£§°£g§i@9hhgg%@ﬁj&m@ﬂeidx isur¢igeindsBg dtheoxued |sigments
Scale bar - 20 mm Figure 5c - ES-derived CTPs were
catcoredng oko 1t2e pasAgREt and were subjected to

I mmunost ai ni ng anal ysis using anti type Il coll agen

anti body (red; Chem con, Cat. No. MAB8887)

denonstrating fibrous ECM formation. Nuclei were
counterstained with DAPI (blue). Scale bar - 10 mm
Figure 5d - Inmunostaining with anti S-100 protein

anti body (brown; DAKO Corp, Carpenteria, CA USA Cat.

—~ N A I T o
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ultrastructure of the devel oping tendon, wth
el ongated cells (marked with "C', Figure Ha) aligned

wonopasedikel (Figure Ha), surrounded with i ntePGDAEIN06/000019

bundl es of collagen fibrils (marked with "E', Figure
Il1a) seen also at higher magnification (Figure lib),
and on cross sections (Figures lie and d). Scal e bars:
Figure 1la - 5 mm Figure-lPb~- 200 run Figure 1lc - 5
mm Figure 1l1d - 700 nm FIG 12 is a strain-stress
test depicting strain-stress curves of 4 independent
tensi g tgstsieflengi neer egdraipntlans, contds idniayvepdgethe
tangent nodulus of 586.6 118.7 MPa, and, ult te
PERSENE SRVERGLAN( UTY) Def 19§d73s13 3R lr%%l!éngr Bpoduct
bl %Mﬁieqf #atlﬁl@%tﬂsaﬁ%é ory Wi e ha 0k Hovsdve Ttlf@ the
|n| and di ameter of the tendons were 2.4
@mdeOngm&mmesM@achveky nPheptrendoatednst Wuthstheie Use

d f 0.0
S SPP R U T8 U e 0L, &P Lo

fc@rlrmtﬁ ongkekhephagtt r agse! ansddon Q:fotheaal‘ttESCS colour
derived CTPs of the present invention. Figure 13a

a
FERTESHEHRE Wavew of the ek bladt | s ei opite @ reductlon
b n nspl [V P
SuPcutansgus, £nsB, pIGRCHL WESGR e e 1 e
Wrgﬂﬁﬂamnmdnmmﬁvnmuxye&dstﬁmurkedcmﬁthdapngmsntFlQaWé-

R

p%raﬂéb.@dgrﬁne%@ t remspl aﬁéﬁe@iaDESCSmQEéryﬁd and
CTPs Not e t he radi o- opaque transplant (mar ked by

Sragiist cHilguree ABys geidnPeldiitdgnt-he presence of bone
tissu UL Bvdifiof will b
macr o?g{oeglé:%\%u:é\zg glféscé#%ﬁ\%pt?&f dtlg%tgopﬁg tr :zli?]spiﬂzlint °
fudd dvd g ar epemakinf skkdn.pNetectt hdorouhdeshaipeting  and
(characteristics of a non canc§rous

RATISTSEA At | F0d GOVGHTC PPARGPl anf rakes useds after
%’@é@ﬁﬁﬁ{%% thadr 418 € ARG H,r QﬁSFl'naﬁ\Ia‘de“r with basic
bi oconpat i wel |~ i nt egrat ed within the reci pi ent
milses ad POETIEBEEEt cRRBYE | tid) | #ﬂ?@nels%témpﬂ@s’s both
14 are his I cal ys t

Ko JLotlul oabiealyogsool IRELep B aisecs
féﬁbﬁﬁitﬁtiﬁnru£be0@EgﬁEmgaresfé4a t;nanMgcawﬁllﬁupished
(Figures 14d-e) tjissues. Note the earl

RO | 280 TBone VRO ol | BRCTRFGUF o CPaguSIng both
Ak OWRIp1 A0d & he Lager %E@Qﬁo§€€%ﬁ ostpa.@rstlllclse (e.g

structures and new bone fornation ( ures 14b and c),

ipo byl by tene o hyXepromiphine c aalveldy (Figdrezepitdadpte
b 1 4b,
D gl S Tag e R E ey e P o S maast of' S

fsOzehrsEEdtenso of dm@lﬁedeﬁtnebﬁtbbsédlblnssmd ofeitttimrced
ectopi c transplant shown in Fr@ures 13a-c

RMBNERF AT YT THE ROFRRIGS 6 %Feﬁearefbfeﬁﬁrﬁ%ltwn
(Fi 9Uffn SéQ%tléE%Pedc%tnﬁgr%t ttoaltrz@r EBakeHgbFixaYia in
15a, bars: Figure 1l5a - mm Figure 15b -
erhemn aFt Gs. tha- gravhbmat u:zqtrhysndemn:t ehe g atmppent

CIRTSREI By 8 CondBATBFAFE Y or RO Y T The HESes @ hioh

desiyedn&TPsc ofithe PRESBNE icdverbuent Hegwieibba in the
Hi gh-density hESCs derived CTP cultures are gromm wi t'h

neo$ur titfer COPPRELREY, f 612 S4- SPHABRE (- FRSFTAKHeet 1 Pke PO
tur at 16 ;

B e R s I

rehavedtéroredllayes hsghngecanpet ibstitpefi amd may |ledl used

formrounded cylinders. Figure 16c-Non-absorbabl e

sutures are inserted at the ends of a construct

through all layers. Figure 16d - Constructs are

i mredi ately used for transplantation or kept inside

custon}nade tenplates nade fronrflexrble srllcon t ubes

Y T 1 . o p— A =1
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woest7/oseabi ne used for the bi onechani ca

positively stained (data not shown). Scal e bar, 100
mm FlI Gs. 24a-b are photographs depicting the tensile

engi neered constructs. Figure 24a - overview of the
custom made testing machi ne; Figure 24b - sanple
cl anped between its grips. Scale bar - 3 nmm FIGs.
25a-b are photoni crographrs %of i nmunost ai ni ng anal yses
depicting the human identity of transplanted tissues.
Sections of the ectopic transplantation (subcutaneous
14 apspkantati o) yakrt heydtehCs denévedsChRsr oéxthple in
present invention (Figure 25a) and_the transpl anted
REHRN GEAOLSH or hEUER RIS r HAPheCREIBS Cde? T vaG T
r it 1 (Figure 25b) were
%J;\feerg{ e%gg%&i%nqonst%%lﬁnal ysi s using the
ant i -Thewn shtlochdrdr | ebhettbodyhibhowi st apRPRgr more

Bi oGepex, San Ranon, CA U Cat . MR213- -

B ERTEY 2BEOVA %Jé%t?8%1%Ye$ﬁsyn8mfﬁl\k§%%§d]°§c5? e or
1h 88481 DoLe ghbat Br ISt @ty Nic Ofredihis, hwteracterized
m t oChondri a anti body depicting t he hunman oriq%%:pf £
thetbetopic compgisesFpg@hemissl. CRMREY LA GH Y ©
£ h pLant e k& t 4 @i,
BBk D R et Porr S i Doy e T T e
beBAspkanhed pendentkss ehda aleuydn comesiims Skenes Pk, on
100 M FIG 26 is a schematic illustration depicting
¢EF| SBRERESti ssue engineering potential of the
hESC-dgti vadh{elis off tHgeprasaidnt NYaRkheAonNotieetdiBbre
one well of a 6-well culture plate containing )
gppsogtant epy 153 - 20akididieer eRPMRPEATARBC cBFBRATBEALLY

otentially giv ri.se r:axd | ; £ red
gﬁﬁgéﬁ? Ilagmo%?g%ﬁ;@n&& t%ﬁr?je algﬁsf%rf\le%/ 0 pefairéssag(ég‘?1 ©
FHGS. ad7ardn & eophoboniytiographs, ofsasub-worifd Uemiving an
cul tures of hESC-derived CTP_(passa 1, Figure 27a

S TR AT erp OB ginie ety L& Hnan
%%f!oné%gatx}&%g@ eableesenbl apceyHt BEr phet weyn ( SwAl eand
ar

S, nm .~ DESCRI PTI ON QF THE PREFERRED i
EOBOD WENTSrEhad yprds bat weareRPPoAnHs 38POnBRhaRe BElting

%r%gerﬂnczbkp%g%%gg%cgiouea :(js%@o rogenitor cells (CTPs)

I'c stemcelTs and/ or enbryoi d bodi es and

of usithe sueh cebks fohecebktrbased tbefapymamd tilssuebe
engineering. Specifically, the present,inventiaon can
seTREeES o i-&Bai ?tanﬁe‘?%éen%?eat éld%?Pé’éjeed Wd({iogea%ggone
tlSSUe g%:e%(yfla@l%/t eLhNGot B8 ETBS a6k WbeeplosSeNweight of
invention to a subject i'n need thereof or by
iriiveretri NG00 nanbe 290 oa andi sedé iggafRoigenepht O§tFen
vjtyo by the CTPs of the present invention. The
p’rq né—”inﬁrelébar?d operation of the nethod of generating
connegtdyve:-Hd SSUHOgeNi tie pebbssnactovdhhgonothke term
present invention may be better understood w.th e
refenhice 1ePithe 10 RiRYY amdesstonparyi fganing a water

[+t | - Befgpgiexphai M-oHguat |e@stsiBhne, maleic
gser?%g‘[dk%l%en%%y t he Pn\%entlhonlgi n detail, it is to be ,
undedisitamd ety It hendtray erstdyd dics  momnadmiarist e@nich jacgylic

I ti . to the detajl t forth_i f B
SERL o] o LSt AL 58" e kgl SIS Akl
iw&fgi}pn(ﬂﬁoﬁ@gam@@i@i,her enbodi ments or of being

practiced or carried out in _various ways. Also, it is
to be Urelarshsy il ThE€ PHa$EAFY and term nol ogy

enpl oyed. herein_js f t ug.po f. 0 rppti Wit s,
shoul %ﬁb Sghpgggrdggjégﬁr?n§?iﬁg?gégﬁﬁggaggdff?ésue
engé neesy n@iist id aenviaknvi og | mier dilsth pl fhkry ewrarpraidon
of fers new opportunities for clinical applications,
creating a tool for repairing and repl aci ng danaged or

| ost tissues with biological substitutes. The current
approaches of repairing damaged or di sordered
connective tissues, such as bone, cartil age and

N 1 . S Y Y Y T

eval uaCTeT2006/000019
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generating the connective tissue progenitor cells. As
used herein the phrase "connective tissue progenitor

woebi798¢a@IPs) " refers to cells which are capabPeTat2006/000019

differentiating to nore than one cell |ineage and/or
cell type of a connective tissue. Exanples of
connective tissues include, but are not limted to
dense connective tissue (®.§.57 |iganent, tendon,

peri odontal |iganent), areolar connective tissue
(e.g., with proteinaceous fibers such as col |l agen and
el@sij p), reticular connective tissue, adipose tissue,
bl ood, bone, cartilage, skin, intervertehlral disc,

dent af) PuIl LrASHLY i1 PTG EPT Wkttt IR /mat ri x
(ECM ol S§rCUMRLIME bbBoHEr aRE water
snnot%fﬁ%gkﬁ% %ﬁ%é%?s%ﬁg phr ase "éhbry%nigﬂsten1cells"
psasgsed herein refers to enbryonic cells which are
capable of differentiating into cells,of I

enbr yoRi %% miE&s CR58S! eRdot erraﬁx ggs;odg%?ngggsd to

pBeQder fhe 9h118MRERLAYGshBuan badiféerentiated state.
The phrase "enbryonic stemcells" nay congri e stem
$S@kSFor

cel | sThpt diaral TrEAFERE SRR cipf AFteoe
e [ b Y, he I mpl ant ati on
gpﬁé%? g@pggF%BFXn%ggFg%/g%gégogsgﬁj, extended _
bl ast pagst teelnl s (EBGshyadi chndrerobtksitoed f reggian” 18

t-i npl ant ati on/ pr e- gast rul at.| t b)
0386 TWER006 930 TEF Ld FenBPYORREe her (B ker 1 oF o
whiseh e obtaiaedsfyomtikea geni talddnssae of a f eetisne

any time during gestation, preferably before 10 weeks
dforgdsrablan. Prelehesanenbr ydHi ¢ SEERYLENFLCREEBPARRY”
to.t.his ect, .of [ kQn ar LaR
&pt&oln%?@p( el.tgk.1 , C%ﬁﬁﬁﬁ%?%g%gFg?sa%ltgsesa%Cﬁleﬁgesi ﬁu?he g
FHyrasa degivegl.e enbryonic stemcells (ESCs)" refers

~ todiscrete ESCs which are sufigggtiall devoi d.

f .
| ar ge T&@SSmalie el s funp¥® OWES nmhi%ﬁuag nBgLnt
WALt Ot JeR%s uling M lorrgeriegatey oof wiad6s, saldent
as such can be expanded while preventing their
tedrarenalbydinfifxaimenttitet ingronente paithy d@Isdn LM tEPREage
cell type. The enbryonigc .ste el | @sentn
fgﬁﬁﬁﬁ%?ﬁw cH acna@ﬁ%{ng%kﬁgﬁigqﬁgv L ©

be | known cell-culture

meEtdwdss s Fafisexaipltesd husgn Enfrmydni Eeltyeramcel [sgicdan as:
be i sol ated from hunman _bl ast . man bl ast ocysSts
SRR TPt T yo Rt AP ed PPET RAIaR oy 6 i gg 6780 MY/ rene
' ' f Hbtidd &y erdritddmead such
?fl%ﬁé@(’é?@ﬁ@dfﬁb S Y OFnOF s Fd 04 A of suc

os. Alternatively, a single cell human
endr MA@ ah0be, 28panded B60Phendl Fdedey sisterggSMAgyHrL 440,

t 1 sol ati 0 n ES cells the zona pellucida is

r d ?%% %P%-ggggy-old bl ast ocyst and the inner
cekdnpBss & Mdésydsobat sk dye i rerios wger yfor rexsicle,
the trophectodermcells are |ysed and repoved fromt

i FRacttICUIRE geAErE1p5ECt i RY. Bﬁ?eﬁélﬁcr%g then Pt A%
i I ggue S ai,pl hgrapRifepnake in
rr‘g%?%lrrln i [ ghr%éinlt&%{%sgéic?shgﬁtgg% o%?h% ollowing 9 to 15
daystitheat CMLdeprpré® dut §fdwend £ dBdsadicatendeirtion

clunps either by a nechanical.dis | at i Y-
CREGRAETE HogPaua 70n ADERRe o eobr it nan e i@
OR gofieshnti ssHE=kEht UbE PESGEER &D|OpndBshexanone.
denonstrating undi fferenti ated norphol ogy are

i haropal@l IhR s8PRBt 6 by mahGsset Bl utkehaic APPgfed
dissogiated Lnto clunps, and re-plated. Resulting ES
c%?ﬁ%ﬁggg ?ﬁégﬁfoutinely split every 4-7 days. For
furtherncdetaihs oraret hodpreffepreeparilng aspeadt ESodel | she
see Thonmson et al, (U. S. Pat. No. 5,843, 780; Science
282: 1145, 1998; Curr. Top. Dev. Biol. 38: 133, 1998;
Proc. Natl. Acad. Sci. USA 92: 7844, 1995); Bongso et
al ., (Hum Reprod 4: 706, 1989); and Gardner et al.
(Fertil. Steril. 69: 84, 1998). It wll be appreciated

o, o o N o Y - o,



nor phol ogy and viability. It will be appreciated that
t he nor phol ogy of the dissociated ESC col onies or EBs
woam7msoarni t ored usi ng an inverted n croscopePanaTioh&00019
viability of the cells can be neasured by subjecting a
sanple of the cells to the Live/Dead viability assay
(Mol ecul ar Probes, Ml ecul ar Probes, Inc., Eugene, OR
USA). Culturing the single £SCs and/or the EBs
according to this aspect of the present invention is
effected by seeding the single ESCs and/or the cells
ohvtheiBBS ithe eWrture vesseh (leag. ana btsdiieycubtmiver
ggate, flask, container or bottle) at a giél d§aﬁit%
pBRTpEBADt €80ceP BUPTRTAIMARBCHIDY i Y&IIMT oAE WiATFESSD
gBONLANI N d e M4} PO aNhicGRRAGT by 18k e HaRFeerross®
exanple, a suitable cell density ich can be used to
gederidt( @;hetiGTPsldehyHe prebem kelvenr | 6ASHAF B@VE xan

R i T o (e TR

Rehtunigngogendbki paswesHabby hnel udeecncubation of the

cel | s at physiol ogical tenperatures ipn the range of

35- 38 The( MBPSEABRPn PF dd)e RERRSNhuB TRy ARdPPADEhY
! Ofe 3 BEER + o THP 5 C Ul dium,usednbyahhes
B S A BERese 2P he Headln o beart e and fLom

a1y teul20y eynediighntc agalree iof asdppert cagtehe growphedts

the CTPs of the present invention.whil.e i nt.ai nick

ERE /Oy 6193‘1&%?%?$ véugﬁd 1l O pEEant %ealﬁbggéﬁicflen. Egg%egs
cidgeidmdi um gy e a yedefrhased DERéum vhispbrsants,
i ncl udes a conbi nati on of substances such as salts,
munfaertant sni nerd@sting t anid@entam no G RSt hir®i ¢ and
cid ot ein as, t oki . 8 h~fa rs ;
ﬁﬁfﬁ%ﬁ% }%éil %9é§£$ch(§%§ n:%%@g fo?g%%?ntaﬁagngh%$%ln
prrodd Feraadd osms andadiihberdr i ati drabévelns Forybkanpesin
a cul ture nmedium according.to this aspect,k of the
SRS ot | SR %Sy ntRet e LPSSheCBl fAFEnYe
nedi un syehogs alddrar MEM (Biol eghgal dmdust ie@sooBest of
Haemek, Israel), Ko- DVMEM (G bco-Invitrogen

GoroFiat | o@sbr odndt §0 Goar ¥ sPhnaldnyydesandprevketsne
(Bi ol ogi.cal Iégh tries, Biet Haenek, I|srael),

§ﬁﬁ%“@he ea the necessary additives as is

f ur t herhglesernbed sheneiniigercorRrieftdmabl of” ainkans that,
i ngredi ents included in the | ture nedi um of. the

ReaEht LT Mt orP A sifbst tq%lqligaﬁlhpe,pj\ﬁrf{er?ta and the
LLSSHE, CUlUr 80358881 A8 WIedrHer @resehe teffention may
"Cortisol™ refers to a synthetic or naturally ,
ocentzimg cernfeoniqa ¢f oo t i coiafestadriol d Hor mineral
whi ch, bi nds_the_ gl ugqcorticoid re andg, i bl & ¢
o?r%?b%Ldiﬁﬁéé% S 3§§lﬁﬁ%ﬁ aigpnggﬁﬁg??S Lok riBRAW! &
dbéfpeent i Bbi ofo ste. By Widighe apbredieat esbipatittiven,
met hod of this aspect of the pres%g$ i nvention can use
aPyaFperylof TXHR 13 & ok detY VR W+ anal ogues whi ch
are Cafl"ilb{%eroéaéé]eof)' Pl OB &l - 3Cidnvdrits (&1 composition
expandi ng Ps and naintaining their differentiation
spatErabbn- tonsishg exXarfdl e of 0Cobyi welgliér iofatpiement
or anal ogues_which can be used according 1o thi
agﬁgc?béft?ha&%r%¥eﬂ?l$%El " fiydtocor ékéﬁﬁérgf%ferably
C95t 50BB2aeet abeghRr ednipsenentpEedni3solene,5% by weight
met hyl pr edni Sol one, dexanet hasone gabout 40 tinmes_noye
pof e inbetthifetpiepeprce t Pf afeNfERoN &S PO GEYasbhel € TS

fLudrocort,] C rdJ one

a%ggégg %ééi%'se%fgégé§b$€ge?§€x%%€t%%%?ﬁgﬁglbgue used
by t hernetthed ofsthist aspgehiof pimnenrssentiti nveafd¢orbly
i s dexanet hasone, which is known to have a potent
activity (about 40 tinmes nore than hydrocorti sone)

nmedi ated by the gl ucocorticoid receptor. The

dexanet hasone which is included in the culture nmedi um
of this aspect of the present invention can be

I 11~ AN\ o
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vessel (e.g., the bottomof a culture flask) or by
attaching to feeder cells which are attached to the

woabd7/ebe1t he cul ture vessel. Feeder cells are eerlis2006/000019

such as stromal cells, fibroblast cells (e.qg.

foreskin fibroblasts, human enbryonic fibroblasts) or
human fal l opi an epithelial cells, which secrete growth
factors and/or nutrients arftl support the growth of the
cells-of-interest (e.g., stemor progenitor cells)
cultured therewith. However, it will be appreciated
thati sudtyei ng eendidy ans Wi gt r eFy pagmeeedend Sceldd s75%
are much nore conplicated since they require the .
Bepaledghon of mesidel | 4R ok o M et eSY oM The Of edtidieral

£el |20 AL; £3CN PROSAYI NG MR Ry Moyar eeyl 1108 by
m xéd popufations of cells. - Preferably, culturin
asConti bg bddihévesi hedeof moles pasfecdly 20 tor esEntby
invention is effect nd feeder-fr cul turi.ng
eshanti hs .Pl@}%&ged%%ek‘? ! heoBriEae T s Ehadrorige ° O
eght WLl R 16ARdidd aRer efiansd0 @Hddiidarg)caend ti ons 7%
which“are devoid of feeder cells. For exanple, as
biiowaightt hé Eddaplesssecti on which follows, the CTPs
of the_present invention | ar . Sydw-ed undes g
feede?FBWee %Lﬁ%#hﬂ ﬁ%econ ?@%%%%) g?% conpleggly ers
dexeiddef sf eedearinel | suapHathusis epre§enebdypursed; the
popul ati on of CTPs, Preferably, the nmethod of thjis,.
84586 S8R thhe MY es Bft Fﬁ38ﬁgﬁén faPThef cofpr P 8§§dlzed
%)ész@gq ng the LTPsndis useehhesei N Ebeepsf asepreferably
"expanding" refers to increasing the number of the
cohosylliared | soubiprbgedstoF, caNaBkelrG the CORAGFPng2S
riod éghout hanpering their differentiation
@365%1934 Préferabl™y, the method of this aspect of the
presenth igavanitdudarf urd heds cdosqat i Sesngethat phssageagnce
of the cells in culture (i.e., the splitting of the
@ 1eposd dired IRyhean £idén aﬁﬁoﬁoﬁa%%ﬁ& c?SﬁgFﬁénE&%f.h as
'onfl uengy't s usedtherei n rigf ersphetadcularly
eﬁ§1 ﬁgﬁf£§dherent cells which when attached to a
walvardfagecoid t fioe veevéhgcoverhamogenepus t sLlgwea in  the
Preferably, in order to prevent e diffar I ati ok 1
teﬁgcr(‘:‘f%sr ofar{cﬂe pclroé]sseenc{u‘gl%r%_‘\eiL it i oftr?t}t oq%bécramnﬁgﬁbjl y Sl
diddRrantiatredeeldes (@ propetredidsast s) or to cells
wth limted differentiation Eotential,(e@?.,. hts
precurSor £af% cRfar EOPRSPHFFEPRY PR IPENRT | diohrsa

|INPAC e LI L S IRASSAM AN OCEH i RS, 6] o 1203
the ‘cul ture reach subconfluency, i.e.”, when the cells
dow ewe Adiotut o 70w80e ¥ oprefiersblyufeomedsél wall, bieh 1s
pr.ef erably, e he, cel l.s caover abqut 80-90 % of the
U E Y reev"\‘%%%agwe(aaﬁsqr. I aeo}ityr,usv%og]n' cul tured

accor d&mt@héh@otnﬁagﬁitﬂgﬁ off ttee ppeseshti iverhitdon is
subconfl uency of the cells in the culture occurs no

noreended 100WaymR M FARRT Y | AR LTEhaRPDf RIS ol | £P©
LS ABLY, ohhgore! kSeBhe Seekahly RaREAICHASI)NO are
nor e an 97days in culture, nore preferably, after no
nprefétan @ daysatercsdiusks type prgtenasde they araon
nore than_7 days, in [ture, no pref.er abl f.t er ;
aBBoNE R Ys 6l auGE FHaEu%ﬁrgy ﬁ&&%&& r?&e écinceoraé%/rﬁg‘ Jtcg s
;&P@f&r%w heoRE SERAn | @N?ﬂtiﬁﬂ]@&ﬂ@i&l@l@ﬂ fuaredcioyy are
ssociating cells fromthe wall of the culture vesse
usahgresglublgpendy icol } bgjeithsECTAtL 2% RNt FERG oM W e
0.1 %for 20-60.m nutes): fol \@g tPSiH Zatoien
(EE?%gm6¥2§9&?n§ HF%F§§§§314%E nghinutes), countingls
t hersh DUy eageklisbandrspeikt tudigng he cells to 2- 5,
preferably to 4 tissue culture vessels (i.e., a
splitting ratio of 1:4) in order to preserve the sane
cell density of their initial seeding (e.g., 5 x 105 -
1 x 106 cells per cn2). Preferably, the cell culture
i's subjected to culture passaging every 3-6 days,
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wexmase1£D44 (e. g.,

CD166- negative cells. In addition, as is further shown
in Figures 3a-k the CTPs ofthe present invention
GenBank Accessi on No. NP_000602008000019
NP_001001389.1, NP_00100 13 90.1, NP_001001391.1,
NP_001001392.2), CD29 (ITGBI; e.g., GenBank Accession
No. NP_002202.2, NP_391987.1, NP_391989.1,

NP_391988.1, NP_596867.1,~ NP _389647.1) and HLA- ABC and
not expressing CD45 (PTPRC, e.g., GenBank Accession
No. NP_002829.2, NP_563579.1, NP_563578.1,

NP_568280sdhpaBdt HbA- PR qwBkehonesepbbes ittheehe form of
expression pattern of adult MSCs. As mentiqned, the

peetiar edrcadanwlasar at Fonthe EdRAECGAPE t il Particles

progenitor cel|s of this aspect_of res .
PRVEAYFBH BPE RVt SFAPRELP Sd?F?‘%?Eeﬁ%?lgtgdglg‘tél%%?“’ 0
Lhe sddi8Yq akaseapabhe Qfrafiufiber ey ahieng to Mengthhanmt
one cell lineage. For exanple, as is shown in Figures
Ratucen28-B and i% feserabbrliamesaimie 2eHfethel -4 and

| es sectio ich =deri ved, (I Ps. 2
E?gggvﬁrﬁgﬁieﬁﬁggégeé %ésg#?m?Foﬁgggggggés 1-25) o
expr eEsmEdeer 6f obeaskenganic dndheagd, mhe according to
chondrogeni c |ineage, cartjlage cells, tendon cells,
Pﬁ&aﬁghﬂjéélPgsﬁﬁBgECﬁW%GFﬁPﬁB%EMQé&t%%r%%%%??l%%’ighe

1R ;1B gurest4ane apd isodesyud beg-drmiEsanpee 3gohm
?ﬁg¥%§§§6523 sectioﬁ'mhich f%lloms, &ﬂ%n cultured in
vihtereoifn t he presence of i norgani c phosphate,
hESCs; deri ved .CTPs fo one bopertLss¥ekent
cont ait Fn@%ﬁa%ﬁ%ﬁn%ﬁé@%ﬂ% e dé%%%%é?h hgamgjhgr§ =
GeRRERSRI Ohadome mpredatsd by addirts oof whenmeimeldicehe
to differentiate into the chondrogeni ILnea%e %gs%ngas
e st mwetstenyer oL nhheh) 3rRESRYEGePPved *ETPESF o ed

i S R ad 1A, (Eeames o adnbles

%Jtvﬁé&ggﬁp L RSt Follows). Thus, while
frerthear ttedugiawgldthe present invention to practice
the present .inventors have un re ha ;
the pr&SenP IfCehti 38 AR % 8§égltgh%ené?%$g g?ﬁéﬁdg 2
casmestiae dussasie Pref efahing ddwelecrenrect ioenilsges .
whi ch can be formed fromthe CIPs of thﬁ prﬁsent .
i nventTioh PEeaeBbndnviesidden enfludissedts tr88Ge)°r HEnLC

OGN ]SS4 €r 0 il 00SRe fORGE S ieed IssS U owring

race x (ECM, a tendon tissue, a
| b pgmEnts t bsssebahdnacsawhibhgabepsbuparikoprrerdiplad, the

to forma bone tissue, the isol at.ed c o)
of19he ERRCLFUEhe? $es§%$l?%%en q%ﬁ]éﬁé?%%ﬁ%ﬁﬁ{g#i:kift
Negdh 4R £0NE SR AG Eiex anes hesonsy l@scor bi ¢ acid and

i norgani ¢ phosphate (e.g., a-MEM suppl emented with 15

% ser UPhe 1D1gmpngex st TfssorCCc St ig nfCa bt Y G PR
and_10. - rphosphate) and | et tobecone

ove -%%n %e%%¥§§fe., t hey occupy nore than 100 % of

t he aresowf dhedeul pigeevessel imaldlhndthéies fohages of

multilayers) for a period of at |east bef.or e.
nYRetari z I%Bﬂ“apﬁ% r§?“$h%1%3¥tuﬁg ne u%?%éJf D8y €ical
0?8@§£°§§&'¥r£§ﬁ' agedgeyeey. 4-8 days without culture
passagi ng. The presence of bone tissue can be

det er nTheanbym R\dbaded Reghowss (ely. , aRr- pere | dtsfegent
RNA hybridizati.on_a DINA LCroarray) or
pFB?E%ﬁ@%SSEHrﬁ%Fﬁogge%e.g.?éinnunological st ai ni ng)

for boverspeainf ok ider kergesiteh s ccore-mi e pit dsed ovith
al pha 1 (CBFAl), SOX9 tyEe I collagen (Col-1),
oﬁﬂééﬁécﬁpﬁ,né§k§ép5ﬁ#?ﬁ? par at hyroi d hornone recept or

1 (PTHR') and al kal i ne phosphatase. In addition, the

ul trastructural and chem cal data of bone tissue can

be determ ned using, for exanple, energy dispersive
spectroscopy (EDS), scanning el ectron mcroscopy (SEM
and/ or confocal Raman spectroscopy (CRS) anal yses
essentially as described el sewhere [ Ubel aker DH, et

-~ = ~ " NN NLSN N AL =N N AN N
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cul ture nmedi um whi ch conpri ses ascorbic acid and/or
dexanmet hason under, culture conditions devoid of a

woana7io8es12t her eby generating the tendon or thePCTaEIUR61000019

tissue. The term"carrier"” refers to any scaffold,
bead, polynmer or matrix which supports the attachnent
of cells thereto. The phrase "devoid of a carrier" as
usedherein refers to any-cllttre conditions which
enabl e the attachnment of the CTPs directly to the
culture vessel wall and not to a carrier (e.g., a
scaf fol e Phredts itk Y0kt 3gbubeiahl. known
met hods of "generating tendon tissues in vitro, which
are Hlsed omdeediagn cePlementsnt EpEsvefe. §rom copper
on-genetically i fi.ed. G t : r
St M R e R L S R
€attisie apshamsed frof gendrat iawy stied Itierd diomrs t he
| igament_ tissue conprjses ascorbic acjd (e.d., between
11 B00V LG DY RIS L Htb e B0 HAGH P SRR ot e
dexa@éfﬁé@%ﬁéﬁe&s et ween AQrb-140 B MsmRref erahlate.
about 10 7 .~ Preferably, culturing according to the
met hodrafige hps gaepeet dsfrittesl pfeeent epdy eitiRpCFRromate
effected without cell passaging for culturing periods
At ¥R9g ?y bet ween a few weeks to several nonths
(e. 9. yebebwe il fhateks off0 &n Mdes)ic Pheferabl pastde on
culture mediumis occasionally replaced, e.g., every
arylgmy§efe. g., every 4 days). It will be appreciated

t hat ngngégméﬂté epgonagr 44 BNt bt 8SUe based on

formation as a single cell attaching to the
aaphthelpl ate side wall, formng fibrous matrix with a
tendon-1i ke shape. The esence of a f I.ona do
or |i HARBAE (B¥ Wan Be 8Bt eP T HEC ué%%ir%ﬂ bab8a1%8n

Rk gtebogiheablstgiyRkBYe. i Munol ogi cal assays (e.g.,

usi ng an antl-t¥pe I col |l agen antlbody%1 el ectron

m cr o8e6pyigmegts BERFANER TEMGHATTR e8F BRhd het hANTYET -
eval uat.io j h eSSy, S [ gst , sgpsentdaal byta-
e doted E%ﬁf“ul‘%gﬁe%ﬁ%ﬁp@% Rsch S S it
widynalp@ tappeeeicatied t hat for engineering of a
particul ar tissue-of-interest (e.qg.,.a tendon or a
Iigan@ﬁ@)?rgﬁglguHP&PFﬁélHSPFOél%ge?E%‘ceIIs may vary
(e.g. ,R_e@e%Q?Eniﬁoéh@h}:aéﬁ@hphbapiﬁméh@w ng the
formati on of a sheet-like tjissue (e,qg., follomnnge%%?fy

 weeks)Thet e ssiRasi WAkt Wdsia 42§ ehpvedded ofPt A

| ture I I €. elb . sgr rped d th
ket RSl SESYOR St pato B BT Lerten chons
tdisse1ef -fat eobstiféng. thiendogndritgaceating) t ngisilted
be apprecjated that due to the cul,turin ondi ti gns
el §ved %J&%goﬁo ?ﬂ?%lja%p&?ts%lls t“gt%r e%emo(iecular

IJveHd 0fF WBtghehesulot ddy a3bdESUe Wndh wigh FRiMelxing
to cells ratio, renoval of the sheet-like tissue can

bre igets id y hpdmfeemE® “whinide 190€Ser vi ng the intact tissue
structuyre. F anpl_e IS .| r [ iLQuUE es
Toa o i PEEREE TBeR OB €S of "ehe Bratol o 1"
senis onaswhiogh gl ymyvss #hitow ag 4:He weekseiratthe Hieglow
density culture the forned sheet-like tissue was

o

rdhdve R AT Al dF GRS r oundedcyl i nder. The

resul t4ng J.endon LirsSHES MR vers rdar taaRreehi xtures of
constructs, wth typical ultrastructure ‘
charset eiigseints andilbi cimeskaniesingr vperei eshef wEdbive

tendons. It . will be appreciate_t i.SS Lchnaar
fotmed Ph PREFRSFr GG heST 0l Jafeg’%%llf%seﬁo;%tshge\ﬁ%rggé’nfand
IentyOrs{ engi neered ti ssues) can be further

i mplanted in a subject in need thereof (e.g., a

subject in need of a CTP-derived tissue formation,
regeneration and/or repair) using techniques known in
the art (e.g., using a surgical tool such as a

scal pel, spoon, spatula, suture device, or other

N a . o I Y
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ti ssue can be eval uated by physi ol ogi cal assays such
as extension of a tendon, strength of a bone and the

woOizbe/osénef erably, in order to prevent the i ndBCTiID0&600019

i mmune response within the recipient subject, the CIPs

of the present invention nmay be encapsul ated in

i mrunoi sol ati ng, sem per neabl e nenbr anes.

Encapsul ati on techni ques afe-generally classified as

m cr oencapsul ati on, involving small spherical vehicles

and macroencapsul ation, involving |arger flat-sheet

and ol | gyefipes werbrasess(ntdaguddd ental .a heated-

Technol ogy of mammal i an cell encapsul ati on. Adv Drug
chehber Rextre@e0:; 42: 29-64). Met hods of preparing

m crocapsul r N a e tpchkude oy of

exan:gﬁl% Pﬁgééngi g&‘éf%ggg{o y atLlurbeol\/lZ,fég?@gl ., Cell _
sengapsykativonand t ttwalmyisvater amktruders with a ratio

| phaph ' lid - tyl at
opBRgCRl LoPARIETS B BTEERRor L BrbERgL 300B! 70: 479-83,
Chang, IM angd (Bsakash i8 Racedunssy f operformed at an

m croencapsul ati on of enzynes, cells angogeget '&cal %]Xan
iengirnedr éémpecesorganisiibe RBLIBOSLechndl ~ 268217

249-60Q, .and Lu NMZ al.., n 166l hoepgmapsukati on
ther 16 %gn&egpgggggtﬁsei tolvaeCﬁSo%}??lgl Iyl gr?i 2@ _
al phaney angsivemar mdtidendaceiaaelng) Mer oeHEspsar. 1s

2000, 17: 245- 51. For exanple, microc ar.
o oy oohI eSPnG TOAP LIS OSad wppe gl ® using

t.er-pol wner sglcgl-l &Fr2-hydroxyet hyl met hyl acryl ate
?3%%0 rretlha ryllnicraci d (MAA) and net hyl Tstthacryl %the
(MVA)In rese t i ogsé n af capbal e POMCERNe <SS TEH215 Ofin ©
Such m crocapsul.es, can furthes-encapsulat ediwkth by
BRIt Hohal 52-F MR e‘?(?po%ylr?g{ 2 el[1sin order to
&@m%@&W%WQM@W%?@@HM%gWE%Mtol
m nim ze plasnma protein absorption ia, .S al ..
Ml t i Theyertdt® nfer6Eapdul eSn ot?h%eléorérhpggsu a??%%’ 1.s
ng&%&%%%ﬁ- d%@@gr&%t B4 Bl ca D fpstamerneapsdires pin
re based on alginate, a marine pol ysacchari de
tSasbanss, A Encapsul ated islets in diabetes
treatnent. Diabetes Theghnol . g, 2003r208:66528) #£4d
its deRivaETIRS:? orcoéléﬁpﬁoén, ﬂ?@rcglcagsuf:%s. can be
g&g@ﬁﬁqigmegheﬂp@l yeedreios 1rol stteed cquppidencdt | 68 beh@kenthe
the polyani ons sodi um al gi_nat e and,sodi um cg}l:ngl 8§§tems
gulipHang woekmathenpePypgtfepmed using cryod
Dol ytmethyl ene-co=guani-disngr hydsoehharpdecin the
E%eé%ﬁggté%%cgﬁg@ﬁr% cEFori de. It wll be.aggr eci at ed £
that gakl gededpsyl apeortisni mpavied WheniBRaPABFLLION ©
capsul es are used. _Thu the qual. c 0l ' 1icon
uﬁaﬂﬁmﬁﬁ§%n9%t385|iF%?lé%?+%%ig%§%¢%%br?¥%£, and o
Y:ﬁ_torx‘ld%(:tain\a ti1eief ueneansl abedeael,| 4ni apr emedniheaual
the capsul e size was reduced from1l mmto 400 mm
(tCanamsise tharet0,8%-, | mproving cell encapsul ati on
t hr ou size ¢ ol.= J Bifﬂ_rg}ﬁlqr r>CieoRPRLYAt Edn, 20632; the
13: 7 -9%%‘? a{rgé%ngf, ha oporouas bi Scapsul es wWith )
Wl Herc Qi) ek porleesl ety istallleasing e C&HOYES 1S
surface chem stries and_precise m croarchi Ur €s:tn
VRO F R d 106 Os e ¢ ES S uFf@mi of s%l‘gatle41 bEalH &fieh
f@&{%ﬁ@#ﬁ/' r OPSENE Sedoforcehhs (W kbbaes BndSwakhulsted by
beautitul . mcroparticle and nanopart; cl %ytggc,hnol o%y. N
imearesli @l a devi cesthakdiTevd e Wadediholet 0D 2 B
Desai, T.A. cro i i echnal.egy f RRRAGIEASEC a
c@?%%ﬁ%}%\&u:\é S oéggggg%t%ﬁt nﬁgi ol Ther}?f 2002, 2:
633c46) jEhe dwaliatedgcahhl prepandt itdre of YRTPRTEFAUCRE LY
present "invention may al so formpart of a
phar maceuti cal conposition. As used herein a
“pharmaceuti cal conposition” refers to a preparation
of one or nore of the active ingredients described
herein with other chem cal conponents such as

o o - —
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woealTriseues .

in the present invention include nolecular,
bi ochem cal, m crobi ol ogi cal and reconbi nant DNA

inthe literature. See, for exanpl e, "Molecul ar

G oning: A laboratory Manual" Sanbrook et al., (1989);
"Current Protocols in Ml ec%l ar Bi ol ogy" Volunes I|-1I111
Ausubel, R M, Ed. (1994’) Ausubel et al., "Current
Protocols in Ml ecul ar Biol ogy", John Wl ey and Sons,
Baltinore, Maryland (1989); Perbal, "A Practical Cuide
Golhbl Bodharr CEonilng, aoﬁn st*pae:;Ak&cSon@ mwzmiklonal

188;V\asonetal nntDNA
RAEE kA B a8 o W Pn e SR b0l g v
Aagl y§i sefbrkaberatory Manual Series", Vols. 1 4, Cold
Spri ng Har bor Laboratory Press, New York (1998);

rret hoHsVdgPeS fastheet I¥ ¢ 1e$ ney sbepqerfiggmed By means
6f6@§mgﬁ% x#erﬁ%?ia%%n A0l 233 a1 Y% 6{% e &k P using
5,272 Bi ol ogy: A Laboratory ndbook
Yehtume<ubels| Ian©elfllll$:aﬂlonE 1nEtihe(mgeﬂyerré@em@elmént

imal Cells - .A Manual B Techni que” b ‘
BB ey el ey o\ e b RS, FRER R Brogiacion
sEepr ant }ﬁh@ﬁ&ﬁﬁ&cs b}f‘ héaR0b OOYhe VabUtBSeht 1 dhed water

Coligan J . E., 19942(3 Stites et al. (Eds.),
" B&s | E EHREN T gﬁ@@alatmn heg@rapglrsEdita osgpratated by

I n 9 |1
S0 G o o ORI R ge T i P B2 on
lspriuradl @@,yekratm H Freeman and Co., New York (1980);
avai |l abl e i yTmunoassays. ar extenS|ver cribed in,
The. paEERr g o2 ot I EeE crartE, Dloctq ot vehtion,
%@npl ?raHuﬁe Patorti@sat 3o 91,9328 3.653%hiked may Dbe

850, 850, 578; 3, 853,987; 3,867,517; 3,879, 262;
?,r@@ffeeéreds t@sstf@mrl@,dgsl«g, 5339e31006r985; ta, p32dpys: 2

%% ZI’% 19; 5,011,771 and 5, 281, 521;
|gonuc eot'i ynt hesis" Gait, M J., Ed. (1984);

"Nucl &nc mmwlm,di Zat thr" ddaresof BfoBnulandohdk ghersd
S. J., Eds. (1985 Transcrl ti on and Tg ﬂsl at i OE" h
RreSTEBIS | REHER Gy ns?®, 3USEIR. $2689507 " ARF nafle
GaldpLdany &'s gy %heI watkd i6198@Kerabl used in

mlrgobl lized CeI I s and Enzymes | RL P%g?s (1986 "A
raramarttalltmﬁeb%wm e%QJI ard CROhi Relabereako Bhe total

a h :
I3 286, OB "R BaEREHTT e BT e nsas e
Apitld calié onlsLxerAchzﬁaﬁea:a‘Erlq;ssan Sapebi egys<A $i18990kpeed .
g/ﬁ@hak et al Stratelisfor Protein Purlflctlgn .

GnadrReleriFat +Hnvet e a‘tﬁb?%t%r?u@%?g% REnggPUt S0%
@HLSB&eSSs&i%%n aldnhof puhiehtar esi neprRnAtRd B¥iring
reference as if fuf ly set forth herein. Qher general
mefxeiren s atlee prefve tetng haneighoue Lt ARsedveureAttiPhe is

procedures t.her r Vi to_be k in
dgdceacgt g‘nd lanreerecp&ol\?'ll rb%Tgor d?jgeéj égﬁveﬁéﬁ&‘e%@?ﬁé the
r ot Alils t e schbegedt | end cottiéa netkdriefeatred S to  the
i ncorporated herein by reference. GENERALMATERI ALSAND
AL METHODS Cell Culture -Undifferentiated
hESCs \;33nql6 198h Mon 2166l ledldenNess  DASSR0ESH3melts and
were grown on mtotically i nact i vat ed” nouse errbr yoni c
fiirbr obthast ceWEF) dfeedera,gdmiB0 ¥hdmeckout Dal baogsoad ly

SRS G A (50! ORBROOT SUPUAPopPRCeRER, 1

MM L- gl &8 ngve Lirkeeh@n oc@ssenpbakeanoagnaei ds, 0.1 nM
2-nmer catoethanol and 4 ng/m Dbasic fibroblast growh

f act orThe AL iy 1299BAINSY iEOr den Pr et dﬂnf"teélrtéﬁp may
i ndependent sets of cultures were perforned, tw ce for
each hESC | ine. For controls, primary hunman fetal stem
cells were isolated from ni ne-week gestational age old
fetus follow ng voluntaryinterruption of pr egnancy,

'essentl ally as descrl bed before (l\/bntJ ovent M O et

NN AN —r—~ p——

Such techni ques are thoroughly expCailmm®a6/000019
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weoeupplseant ed with 10 7 M dexanet hasone,

medi um containing 1 % serumin addition to
hi gh- gl ucose Dul becco's nodified Eagle's nmedi um

ascor bat e- 2- phosphate, 40 ng/m L-proline, 100 ng/ n
sodi um pyruvate, 50 ng/m | TS+Prem x (Col | aborative

Bi onedical: 6.25 ng/m igs&lig, 6.25 ng/ m

transferrin, 6.25 ng/m se énious acid, 1.25 ng/n

bovi ne serum al bum n, and 5.35 ng/m I|inoleic acid)

and 10 ng/m TG b3. This nmethod induced up-regul ation
ot speerfage@asty | aRd n rR W ARSh &R isite HE N Eat L Hen COFS

d. Ei es, fa- - al ysj s, - .Tata ~
e A £ e e SRR A L P i oehy P
CastsbadTh&€Ar USAr encatdisngotloutrhelaveiuiaeinir emds batch
instructions. cDNA was reverse transcribed froml
£6t AR T RNACRR PHEMERBYORBGEPSE LT Ao Griopt S B, -
Madi s0he dlctWSA -1 PGRh&0RdbLEORS Wer ?aigji’r(érfﬂ zefidDhally
each set of priners and the nunber o CR cycl es was
eeafi dnedtoothe hihghée ¢ohewimetniye vilanpratireeserited
Themg Isi;li‘(;g products were separated on 2 % agar ose
HePMst'ar néd" Wi t het hi di um broni de and identified by
si ze. ydbeoifdand tihwicaah piollugtidapadants et bysing

restriction enzyne Zi gestion. Sanples not treated with
PEJBRSE EPAWSRE| PRALRT JRAt#H-RRAIE at e sanpl es were

used a5cCOPLE LS adabbgidy DErEhODSE OV S UIMRELEESH thSy
primer sequenceS (along with their SEQ I D NGs),
benealdvagtegepesayur esedcydire riamrietises f vt RTLPEORId
the restrigction zynme used to verify the i ity
RFRERSpr OUICTS (ST Gh ¢ At hOREPeEL &F SosaTap e ppfoec
diegeskedprodugi}eFahlienl BBEIRCRHr | 6Br S iandvater based
conditionsTable 1: Prinmers used to _anplify RT-PCR
BESAnEt BOo5P FREURGPRd §BHESIPArer r+BPPEH P b¥PRy
GenBa A%_Pes%" MNRs, ) oy ded al gr Lt h as
PCR agﬁgal i ng (l%ﬁln.) co%%}??cg%s?ﬁbguﬁ%%r ggfgegtch c%/dgﬁles
Oyxdng whehsheéichlPCRnprodacwslandst hrergyt tkangdar by
enzymne estr, Enzyne) .and. di gesti. roduct use 0
PEAPPYy Theét abRtTE9°of lPhghﬁT-%fp N ﬁé%uscl%r.l& ecr%aefgr g
aRanysibs 11 sFer eDNAffeeeaar hayuasahyai sizésol at ed
total RNA fromundifferentiated hESCs (H9.2), fetal
CTPs Tp&ssapeStys andhHESC- efed 2R CTPSYgr o | Sk @S
r £ 4t di S n ;
e R, 7 B ¢ R KLY Ry se™r dmeet e, ©F
(RPomielgapaladisson, W USA) using Biotin-16- dUTP
(Roch Mannhei m Gernmany). The array nenbranes .
(o 5 GBIy eran i eoq8nasies REFESRE [ pvention,
o026 SUBEAAT 2iyh BhOS GheNed 1Garibn  Foadeot ouPnySAbr
were pre-hybridized for 2 hours with heat-denatured
SRS M os fat MBI | nlvi $ Feren) ad@ibion nbp BakeEAt Fatiened
f L, ac [ : n urer.' :
AR oA TRE, B ke WL BGL Shshoze, hegie™
wiatnfz sBi ainidn k6 -l iiF aboe | ede cPNAE priiobBsy aha thenncrease
washed twi ce for 15 mnutes each in a solution of 2X g
38C, SUhaSiSs 3517 ofRd By Pdo Sedfie S ot VAEY HhUPBE B AT
idy @& solution of 0.1X SSC, 0.5 % SDS. Al steps were
performed at 60 C with continuous agitation. _ .
Cheni ITini mesddmy detasstdict® wess Pee fpraeenusingenheon is
Cherd | umi-nescent tection:Kj ra ' i epce
@orreggéra[rlb]rlé’deri%s,ec% ) a%l)éf){r‘l%%i)?%é{ he¥o§£8§ﬁi§8 a
RHdAGETr 'ahd sk bet laned Thehmeakranes were
bl ocked for 40 m nutes with a GEAbl ocking solution Q,
Bi ndi AgCoP RN HOp RFPIRRSasks cHMflugakel this coating
streptavidin was perforned by incubating the nenbranes
for 10 mnutes in a binding buffer. The nmenbranes were
t hen washed four tines, for 5 mnutes each, with I X
Buffer F and rinsed twice with Buffer G followed by
i ncubation of 2-5 mnutes with CDP-star

oy " . . o Y
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cn? squares, gas-sterilized with ethyl ene oxide,

imrersed in 5 M sodi um hydroxi de and washed in PBS to
wone@aed2 sur f ace hydrophilicity. For seedi ng Poe1T®bhé/@0019

on scaffolds, subconfluent CTP cultures (passage

10-12) were col | agenase-treated, trypsinized and

counted. 5 x 105 cells were resuspended in 10 M of

CTP medi um seeded onto gact’ scaffold and al l owed to

attach for 30 m nutes before fresh nmedi um was added.

Cul tures were mai ntained for one nonth before

har veseiingdf by awangsics. Ritaiusian taff esherregs it part

t : t I t
BiRec EBRaP LelRTonS A oGS VB S n Ancb e PR Por Hee?

gponcapphyheg thennewd qitghynesm i pthiehe nisérliye €ant vt eand
t echni que: subconfluent CTP cul tures (passages 2-21)
#ereoreguitar ISPRHING  ARd 2cdihiled! B¥$br 85 $BEdPNP LT & Jand
n 5-10 x 10 cells/cmon tissue culture
gbg?égsléyﬁﬁgagfesence of CTP medium Cultures were
kept ﬁorHamupqﬁnlmen@f1uppt@c¢ummnﬂhahrthﬂntuventlon
i f spliitting. Mec nlcal stlng of
Shots 186 ReERas BhEr RERY Y BRdoREoParAsETh el PRlel e
const THUChS sWEHE ROk ] resadhisid €4l prs€idd akesoating
i mredi ately before testing. The construct dlaneter was
mhdshr ediat &V al tposi BrbAs alongfPRe &Yt hlagd ngof
' 0SEOPELEA e 0q dded, wh
%Qa%%%r?gfa%h%5 Aﬁpagg%age |at§?e§9ﬁé€ cgecJ?af%d vhen
u@umgn@ea$wﬁedpmane$ Bensithe t pstideg m@slpEStordedlng
with a Mcro Fiber Tensile Mchine, outf #tted Wi t

SXOGUSGRR d& PrERd sr}aaogpogﬁg. nlF8&sS8t&d Pé?ﬁ“ﬁgts

The grihps gbarpsd ti&mmgim&@ byné avs- Bt nedvehefon
Delrin (acetal). The contr of machi ne was perforned

wldwat@@e@r@@ﬂmmro@ @ff IARtlioalr egn POFAeE Rednitsit Pékh 2

SECEPRLAL AETe) Lopitytenty, R eaohtionger

aietpmmi@ﬂi ﬂfaoﬁacthlesaamrﬁroﬁamtas weneiniogstsenad Brich

regul arly appl dr ops f PBS. The gau | engt h was
(PR eAs L Ab RBRGEROSATERE. Coifs th LI et WhehPEné coin
grd pﬁer%kﬁgdv"as’oﬁ@aiw egniflorﬁl‘feheréghﬂﬁr ad £d gaFragesers
of a fast thlonScope CCD canera. Tests were conducted
athixhc orest dst ndar@me@béqmmher ACE VGl GXEFugHPEeProCess.

I n-vi studies_ - c e t at Lo

(oot oS Hellr akbgh: S KA R AR AR, *hb O ongex
anestdretirzEich and aﬂpj’m)tihmtv&itytaﬂom1:lyomag:dplwt$e®n ofiad ts
made in 2 or 3 locations on the back of the aninmal,

THE At ot ? ot DEET t5heal SAERIFT e$SPERABN 9fnj S RBELE 1S
p.fr?ﬂ’?flq}érpﬂdls gescrirRedsh fpdhies descrit | QR: 8brih SYr @%id

6a-e. Al ani mal experinental protocols were approved
kghndmaﬁ%urﬁﬁrmiﬂaqnubﬂ}ﬂhﬁ Corgmeartteaigfturige Techni on

imdor flath kFhRey Soauihs oAy uent cicuftoree®

(passagam 5 and 1y weoesienapedcof f ovkeceulet urgll  the
plates washed with PBS_and inpl anted underneath the
I idfelCWHpaR e @S Grikek- oPBOTB- 171BERD- hBRge RASCE OGS4

%}meﬂsﬂ X, 200 { Wl y&r yeeks) ather ld-apsgl %%ts%tcll%r&ed with

eys were retrieved, fixed in 10 % buffered
fnrsrqhgmerelrrtmﬂdmbe rarphr:aef o g ctaineh Ilec tiemtad tfoobe used
hi st ol .ogi cal natl EXAVPLEl | SOLATIL ON. OF
CREET VES T et FTERCEEL P SRR PUVAREVERPNES"

TEM LELLS A é?&Ldtf&WcS?fB d¥irtd ssue engineering shoul d
be highly proliferative while phenotypically stable in

vi tro,Ugs oo dilrey dpveardion ey DAmsib#CsOf cells. Thus,
undi fferentiated hESCs, which can sel f-renew
indefinitely while maintaining their pluripotency,
present an ideal cell source for tissue engineering.
However, stemcells |lose their proliferation potentia
along the dlfferentlatlon process, and |ndeed nost




strainer (Falcon) to obtain a single cell suspension.

The derived cells were cultured in the presence of a
wQIR7msailteam cont ai ni ng ascorbi ¢ aci d and dexaneChAFNEG000019

Thecells were cultured without culture splitting

(passaging) in the presence of the CTP medi umuntil

reachi ng sub-confluency (between about 5-10 days) and

were then subjected to ser it&l passagi hg using type |V

col |l agenase (0.1 % 30-60 m nutes at 37 0C) foll owed

by trypsinization (0.25 % 2-5 mnutes at 37 0C). The

gr ot Fh&i menpechpamedin gtanhdagel Iof, BifcIvakece pigment

continuousl y .expandi it hqut Vj ouys ce up

87 2ePhas Bt loaRaelly [ s ata A iR P

o6l ethniend passagepzQehlee PEBVM hABAt endf wdileyceltene
was sl owed down (data not shown). and the cells tended

23 f OISh i nérsal | PRAYEEPELRRR att @SR fr Bjuentirious
£daha1 et oghowny PHlt HeessegcoNgl edakelly add®/ or mixed
freeze/thaw cycles, and showed the sanme proliferation
andethéfereith avitberparestéedted piopents tie order to
freeze/thaw.cycles. Altogether, the present inventors
Ra? ua%n%n§&V§Pe8°%83F-the CTP cells isolated from
hESCstHer i wed cEBsl omitheinendidf erentiaied hdSEshbymatic
culturing and passaging in the CTP nedi um exhi bit high
BEBNILBFAL i3dd WHpacteYPIIbrieRt | 8hst 6 pddidifges)CO+PUT
&EEEQtigabﬂaéf&‘e(%ﬂé‘ AL kagy@,%ypi@toanqhgl 0BRULRAEr
potential. I'n addition, the gresen i nventors have
vhéokecenvichdts tie CiRswfes ef wlbssntc | ivent ok mekted

sui table for | | -based tjssue_engineeri ng. MPLE. 2
BBt D R C TR O TSN O e e HFi £y
BTECSBLAST- LI KE CELLS To test the potential of the

hESCs derived CTPs of the present invention to
di f f efent icden ntwadfe ostbgemittYiheafe, $henules of
L.an i t he el t p .
e o VR AR by R ROR" SORR i o oarr oy andC”
BACS apalysbspmasiftoldodwsir Bxpemeaent alf Resubls CIRsng.
Xpr ess, ost eni ¢. markers - Cene pressjon_of CIP
BEPFS griovil 1 AT hE"Br SSBROS 157 CPnE ICTP TioH th 19 ofi Stem
Paseades hoathkmatas assessed by BE- PeRoBhakystslodss
is shown in Figures 2a-u, CTPs stably exgress core
FioH@oREg S &dt iR Tdlopisa MPNCCBFAMRL1ENBLIGTRICShot h ar e
early-tra ri pti .fact.ar wn t a I r
in osgéobﬁgé% gﬁﬁgﬁﬁghd%%ééﬁéggiffe%ggkggfioﬁﬁh$§peeb§s
doeagamn takbsonsthbabuadanhickeracelnadtar pratehas have
whi ch is synthesized b¥,osteo Iasts,,o%taone tin,and
ESCEPSHE .01 Wo FRGGAHOR- E8F1 2§ERGHE CBENEC MBI FIRY -
pr ot eirRg sePanathynokduhosmae raceptLrid( Bigeht swhivehn
regul ates m neral honeostasis and bone formation, and
emespecs Intlar kapi fbepidstdicasel kg chupedtls extruded
ph hor t.q.cal cium and forns bone hydroxyapetite,
ﬁ%@g%éﬂn%ﬁﬁ%éﬂéd at | ow and hi gher passages,
I ndi cahielg asdeogenbet Piodent walchl argnefddsar elsceacemall
anal ysis of the |jESCs derived CTPs denonstrated tha%
EROVETPst of e DSBS | RFEAFPoIFEINSESL  al REFTFEE the
pResPhat ase (ARt il @neme4a) and osteocal cin (Figure
22b), markers of the osteogenic |ineage. Expression
profi les sfmTPpdetfedcastesfentent ikewel #8d- cphetant

ene_expressio rofile of cells wa cted

S BE ruBr P ey il (1S (e BEaPTREC A same
o, matel ys 190s osb eogesesi smeet athd geaesicThg means
conmon transcripts were conpared between hESC.derived,
CfPs § passgyedl HRGLSY t Satehan faes CFPR (Bag¥spE s
1). Two i ndependent experinments were perfornmed. The
conplete list of positive transcripts is shown in
Tabl e 2, hereinbelow Forty transcripts were found to
be shared anong hESC-derived CTPs and human f et al

CTPs, including gromh factors and associate
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whi ch have a flocculating effect on the system At
present in powder paint fornulations the introduction

wofhod7hsoqe gment s i s performed by means of si npPeT/1T2006/000019

physi cal m xing of the pignments with differentlyshaped
granul es (chips or flakes) of the resins which form
the vehicle, with the addition of chem cal additives
able to inmprove the contactl’/bet ween pi gnent and resin
so that to incorporate the pignent into the resin
during the extrusion stage. In order to facilitate
pateeirngedl irhea(ddlomidi mghipiigensuchn amnyleasisitdues
latter i.s mxed with inert pignments (extenders) in’
dPaé¥ardddPPGEESt he concentration and reduce the risk
of mepgLi NG Wdidf i cyl ELES ohR ot KL aBa8f IR extruder,
quantities. The sinultaneous presence of different
pedoent pigasotesipn blienpeed 6 @Xerufhchmny cases,
di fferent ty f em cal [ tives,. often N
pr ope Fres ﬁﬁ?ﬁ%g%oanﬁcgggnggg%ée¥§%¥% ﬁﬁthmggéhggment
otrhenlekl 4Ol bovmehbat pirke cdeveldopneitt atryhécgaldahyde
resulting frommxing of different pignents, is .
SFbj kEOHD FREGNST sténdyP F PBRFHRE ﬂ?@é%éfreat%% £81pReing
n Loy 1e change i n environnental
%%ﬁ F%?%ﬁs?khﬁﬁgﬁpéﬁfﬁgg‘in each case, but also to the
var yi Aheproperanivéssofmayhe mpiagrrerithes Sindhceohadrt he the

surface tensian properties of the pol (s Ln.th

M Ced §¥§§h9€anc%?9%%%n ?ﬁougﬁ no :%¥$$%ri%gefr§ﬁpplex
Bateghh ria@ ikat ahod@myute Shvghting dfifhesrati-cbbhotibemeaser
of liquid paint formulations using organic solvent or

téhegs | i qui d phase, introduction of the pignents is

Con.ve%'eon@&igc@%ffor@ﬁ@ BY-c@eXkng; A s Pl Girents Mhdd of
resin solutions. The presence of organic sol vent
aid/ooringat eetésinggatfi viehowgngntotit ©F | pegneati mg ready

ies b d ke th
L EReeE DG, TS LA RRERD o

effee @i A1 I0ec Wialdemgehen cal additives are
normal | y added to these m xtures of pignments and_,

r esi ndcFiesEIT e PWinda tolPenOTERY SolRaeRT finddd ity of
e LS iBropetly olastRdi Lylognand adl ustipgsiiwre o
el'ectrostatic properties of the surfaces of the
pagnientss atige nodhiyong t helsuringe t nshon menadigomatic

resin sol ytion. i to fhe ative effects .
T e T RS ol e STt q g cording
G Qe MddEes IMYee Aef idfedlastingd, aki® myeleampaints
where the chromatic effect of the finished paint can
cghget ovee same. LERpr eferdAlddt BOLR SrepSiemIpavent or
Q%ﬁﬂﬂnqgﬁﬁgyéﬂﬁﬂﬂﬁspf pre-di spersion techni ques and
correspondi ng grindi ng of nonopignents to devel op

past efumhiesre ¢heradcipmeidtic fexonpos aked akvspéeigkisc of
resins, also of acrylic, aldehyde and ke&g e nature

bite dPeReFTEd O n FHE L0 vERT St dr At e FUETES MO
Usi dig- 1GPTRL-BAL | A0S cQbnehedl 68l AddihbvefesdM ARl 60 a
interface the surface of the specific pigment with the
setetamedi ssbhted raEsi nexebBy3Y231 @L@zﬁ?@@@t a of the
pi gment. conmposi ti.on .obt aj Yy 4m Xi & pi.gmn angd
u‘}rg‘?ﬁnaﬁjuoe%d]gﬁlless?%ataen%%$%£r0e§ e on:'LlrQII(lelS| nin a Ple
honogeni Zedomfan yi ideddiawiatgz dne wifidthe extruder, and
extruding, the thus-obtained m xture. W2004/078852

di scl o5 WER ghethO'ht Sh A RAIE HereiRP $5 R Oriyfiite for
p&r%*?ﬁ{coaa&fc&sge%fa%é%d&d b5 b hHORERRIKE 1 RHIMRNtthe
particles, sard particles also being provided with an
argasect macvemol @cul ar coati ng. EP432480 di scl oses
mast er bat ches whi ch conprise three essenti al

conponents: (a) a resin selected fromacrylic resins,
ket one or al dehyde resins; (b) citric, acetylcitric or
tartaric acid esters; (c)- A - dyes and/or pignents

and additives. The pignment conpositions disclosed in

______ o a . L,



Anot her object is that of providing a coating in the
formof granules, chips, flakes or in powder form
wohbwwhsedan be used as a substitution for m xt uPes/1IDf006/000019
organi ¢ and i norgani c pignents for pignmenting powder
and liquid paints, overcoming the difficulties which
are typically encountered in the use of bare pignents
according to the prior aftjﬂn particular, the granul ar
conposition of the present invention may be used as a
sem fini shed product in powder paint formulations, as
an al teFagtiree2t shoWe pudsapirgmenfsavhpehibie pbent for
Rr.e- C%%}u%tﬂyti1 tﬁ uselit |s OSSIb|e to achlgvethe
m)repcon CrdCPy 9n & 1 B! S TN o Sprett Gnde
bateknto ibatahiealour reproducibilty of the col ouring
system and a reduction in the quantlty of pi gnment

ori gi Rafl y B¥EPHER t 'R hi gLl ofieist ri @ yeParely
that, sRreeegkeda ph 9MBIH.S) e nd Ne HANWAT 2@ M dentify
noreover, facilitates automated transportation of the

ﬁanerlaﬁ et erpogs d@ndce dmaisttiwead s y afedocepodnsis to be

poIIutl The product_ resulting fromthis inventio

i S g?%US %hf séﬁ?% #gﬁed odBE S For Tthe produce
tsul&tsleﬁlgle@ﬁdyptﬁ@eptaéth_@meof:oﬁt@%@ltlbﬂbnb§ @heahﬁeentlon
used, after dissolving in a organic solvent, or

wat STOT tHTHHLIR PPEaBONdBTgETEd Pkt TRSE h@bIVFLaHﬁéIY
%'tn‘io% Q%'B;%r%@a@ sCa0ko to?)%n%0|o\fe?heb§§ﬁgl' @ng‘aﬁxt?én
|rect substitution for |grrents tintin

fsnrmlwheut paiast sbexn f el ipigatet nduaind t I:ieyehgr; e and the

coI n oth thernmopl astic, and thernosetting
8 c3b 2% el SRGBE s RoRe  ERoMgPEhY! enc.

m@ay@ukyhene t erepht hal ate PET,

acrylonltrlle but adi ene-styrene ABS, as mell as

I urethane g different conp %F% g and rglnforce
6 Siin Peige cé a56Fy SR &QEPSF ghfhelehvaedRposi ti on)
. In particul ar, conpared to the coatings known in the
g@Fluﬂhéu&EQﬁG@ar conposition of the present invention®
is co Ietel dust-free, has high colorinetric yield
é@&@@ﬁylﬁééécﬁpéﬁltﬁntﬁétééét of 5
col ouri_ng), has optlnun1d|sper3|on (i.e. no
Foecana ifdn) |, (@agyldics seratesn : propertles and- is 92
characterized by a high conmpatibility (i.e. nmay be
W@t :di f f erent pol ymer systens, such as for exanpl el2
in powder paints, liquid paints both organic or water
sol vent based and in plastics) . These and ot her
5B¥EE§§LE%hich will appear nore clearly below, are
achi eved by a coating of organic or inorganic pignents
wiltakekagriyren tr gar®oncharaeteri:zed in that it 25
conprises a chem cal conpound consisting of particles
ek rseid duardRfieg and/ or inorganic substances, both 10
defined pignents, and acrylic resins deposited on its

thlea@e 1160 cTBRxRALtel EhepREaseBLLERYENt i oNn 2
therefore consists of a particle conposition

oIRM1d layy congizgt qgcoFOqgganlc and/ or inorganic 63
plgnents coated wt eaSt one acrylic resin, said
Lesidr«havi ng an acidity nunber higher than 30,
preferably higher than 50, an average nol ecul ar wei ght
of between 800 and 5000, preferably of between 800 and
3000 Da and nelting point of between 70 and 130C. The
at | east one acrylic resin nmay al so be conbined with
at | east one al dehyde and/or ketone resin, preferably
havi ng an average nol ecul ar wei ght of between 800 and
2000 Da and nelting point of between 70 and 130C. For
the purpose of the present invention the term"acrylic
resin” is mainly understood as neaning a water sol uble
poly addition product of styrene, maleic anydride,
nmetyl meta acrylic nononers and acrylic nononers,
|nclud|ng aC|d and ester and also contalnlng hydroxy

o - . o
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17352, 2625 and 3840. Exanpl es of al dehyde or ketone
resins are, for exanple, the products distributed by

weABF/swikh as Laropal (r), which is incorporat edCnET®»ne000019

by way of reference; in particular, Laropal(r) A 101
and A 81 are condensation products of urea and
al i phati c al dehydes mhile_L?%opal(r) K 80 is the
condensati on product of cyctohexanone. Laropal (r) LR
9008 i s an aqueous solution of nodified al dehyde
resin. According to a preferential aspect of

on, the acrylic resin has an acidity nunber
hi gher than 100, an average nol ecul ar wei ght of

vesh S0hand 2000 Do AndlQf R 1BlddngrRekLyt of 60
E&%meen 85 and 120C, the aldehydeQE%d/or ketzne resins

hawe-am &ver age I raMB&ﬁﬂi:Of bet ween 900 and
1400 and nelt?ﬁ%gggfﬁg)of egmeen 90 and 110 OC . 40
The conposition of the present invention normally
nprises, from80%to 20% by wei ght of pignent and
&§$$ﬂ§§iﬁ% 20% by wei ght of resin and may contain
exci pi ents and/ or adjuvants such as m neral
rieliud g ogmmentf | (beered (caxtiondensitrarid/ogranddai)ti ves |1 ke3o
di spersants, surfactants, wetting agents, antisettling
ansh¢ i xod r@phi ¢ agentlsid tdel yeyym:"resin” is herein 79
understood as neaning the at | east one acrylic resin
optionally in adm xture with the at | east one al dehyde
andipriketone resin in the range of 10 to 90 % of
acryttc resin and 90 to 10% of al dehyde and/ or ket one
rassen; hiommightdasedmm tapperesdaitalaldyendarsi:sti ng 30

cg;rfgangu%ﬂthE@part fromthe inorgani c and/or
organﬁ% pi ?E and the resin, the conposition of t he 10
EEserd 11§ end ik eyt LDHMPY vl fslegiyng fillers 5

(preferably of mneral origin) and/or additives in
afﬁﬂﬁﬁ%l@o%%risetﬁ%ﬂfylb‘é% R )t'o 35% by wei ght of 50

the GOIPosi ¢4 o&lcpé?&r ahl s fyr.om 20 to 30% by wei ght.
In the case of 1 norganic pigments, the conposition
pfaferably consists of 50 to 70% by wei ght of pignment 12
and 30% to 50% by wei ght of resin, even nore

preferably 55 to 65% by wei ght of pignent and 35 to
%&@%@ggﬁ@ght of resin (the presence of mnera

reinforcing fillers and/or additives being however not

kG eRigNImenth rsehsd sforngamintheilgeeengneit 2 30
s ef gr.ab ists of 15 to 40% by wei ght of pigment,
45 to 75%5@3 mé%ght of resin, up to 20% by wei ght of 10

Atmeze® Te6 nfarioing fidd ercri(ibarerdars)) :and 0.1 to 10%5
b meigm% éﬁ add'tiv%g, even nore preferably 20 to 35%
b“igr\ll\%f pi QYY1 150 RO YA™H)6y wei ght of resin, 5 °
tn AS9A DY e @Y Qf1deIside Tiddiens (extenders) and 1 tag
7% by wei ght of additives. From anong the m nera
ratfofcing fillers (extenders) , bariumsul phate is 12
preferably used; the dispersants nmay be sel ected from
anong epoxi di zed soybean oils and sorbitan esters;

pr ef Biabl yaet¢hoxyvaieldd sbsbi tddeast eb, mheketedmpyified
ni gema as, Atnmer 116(tn), is used. In particular 1t has
tFe%ﬁLP%&foO% ef9re &&&?@év&l%oﬂ%@ﬂ@@%@y@%ﬁurmg
aids andr5QiBht ah@sters;s sueh aéoﬂ%lﬂa%a&ﬁd SR biian |
ester, is particularly advantageous for having a
orasjesteous flow in the extruder and, consequently,

for obtaining a final product wth the desired
properties. In case of conpositions containing

di spersants and/ or extenders, the conposition may
contain up to 20% by wei ght of water, preferably from
5to 15% which is then evaporated during the

extrusi on. Wen the conposition of the present

invention is intended for manufacturing water-based

pai nts, the al dehyde and/ or ketone resins (when

present) are preferably of water-soluble type;

T N T T T N M ~N~nsz



pi gments or substances which absorb part or all of the

i ght spectrum and reflect the conplenentary part
woher7@sés12f or mi ng the visible colour. The pi gnearaT2006/000019

tested, according to the invention, are |listed bel ow

Iron oxide pignents, in all their shades of yell ow,

brown, red and black; in all their physical forns and

grain categories. Titani um4kide pignents in all the

different inorganic surface treatnments. Chronm um oxide

pi gments al so co-precipitated with nickel and nickel

titanates. Bl ack pi gnents GuaIMSr gani ¢ conbusti on. Bl ue

* and green s derived from copper p al ocyani

[ t.h ,
al so ¢hl or%hgﬁgaﬁnoc%?%‘?ﬁwa’t%, eisﬁelnﬁelagz%yl o8 EF‘BEg?g

Bet ay aheeopsi lenterysiald i pe firdm: ekl owpygentgsin,
deri'ved from | ead sul phochromate. Yellow pi gnents
deridv e stinomaeay [#ins ranitd vighdatel e Orlabgee pi ghent 80, an
derived fraoml l, chr.o I ate, 0

B BHEAEs T a7 R B Rabhr CobaSel BACaPifaniggs D and
Qearge gpipgiernt fobeanReengabrcandt uge°based on

napht hol . Orange pi.gnents of an organic nature bhased
on di Ket o- BYFFOSGLAFPr ol e3CCREEBPgments bas&d3dh 1
MRRGANesS 1Sl S 1f a2 yes,; Red-pigren ssbagad @Rerage
manganese salts of betaoxynaphthoic acid. Red organic
gwilreaerliado e igihdmerdt SetRednoP§lneodadPRPagei-none
pi gment s. e research work, which _was_intended t
P dent iy { COEERIG e S0a FOIE norYre e B ey bE"e
et ddiese SiH bl ecHora cddmiAidngin hisapi gaeat resin has
coating, resulted in the famlies of a%g?yl ic resins
i e 14178 ®dmdr Afeibghitiesr BerweeA 866 °&nd 3000 Da and
wth g meltiag,pak ot oQf Q@&B‘P?I‘n55 24d Condl® of the
present invent Pon relates preferably to the 100% use
afrepdiney sclahingh, ctartdwedmeimest atur ehbel ewid0re€in has
are in,the solid state.. The prese invention cover.s
T PHBSATH THIRT of BRGZe HIUhoRDs W ERETHARLY r Saphe™
whelre tde rel ative ratio of pignent and resin is
bet ween 80 and 20% and vice versa. 6 000019 - 12 - The
preparfed MOARAE G0N ntaGRRERT ntle a hbaiBachanbér 4
Hd erik PLESeRL ! nuani | Qgrgif‘g Lelates; 4 .otﬁgepoly
use of single-screw and twi n-screw extruders with a
raadd ioc et we gprdddngit hodinds oy wamet er meft hiydr eméhan 24y TEies
extrusion is referg%ly performed at an internal
ettt Fot RS uder 5- 20C hi gher than the
mel ting tempaiaddiedf ey ¢ ol Yymrintsed. The 5,
melted material |eaving the extruder is preferably
BoieEr o iz aebol hng Berthend spreddst89ngagoolledsst esmne
I'ggp . t:he powder formulation, the
rcrayajtderl a#éi%ﬁil/o%$2{§cc%§%bg{e§ﬁ 5C and then fl aked by
means 7af arcamh siaripompi n- taee ddiaki ng mechi n&€laflen 6,
the material, in the form of flakes, is ground usin
FHTHURE shatt (12 sy Rtehe i Ah (551 T Ao re/ ox
Aretessentd 8l n andidd QR W e A ARGLET W8N GE between
di stingui shes the sem fini'shed product is that the
fithdiang 0BePAt | ba, | Pysfeeiied bsitWgeer y8geniand 2000,
systems at,.operating tenperatures of |e Jran 20C.
1%%&}8% i lntgfno%éoroajtrgcor? r ea%l}l%reee ﬁé) in nrd(SJZLuBE:ti on of
anti - caki ncamsbditliai zi ng@getisig suckkas sidliaion 7,
di_oxi de and al um ni um oxi de powders, in an anoupt

et ¢ T3] tHark 50824 athel <oade WFe fgihifsrand/or
frmdatife: o the otdier iliod NeJRIded MR  of
| eaving the extruder is conveyed into a die fromwhere
ibetiwea a0 wirtdh 14 @b antd/cossldeiotd @piand afs between
cool ed and granul ated by neans of a wet nethod using a
water jet cutting action. Preferably the granules are
produced by nmeans of a water jet cutting granul ator of
the type produced byGala Industries Inc. and descri bed
in international patent application W 01/21371,

e o o o o r "
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In particular, in the case of fornul ati ons based on
organi ¢ pignents, an aqueous solution of the

in a quantity of between 10 and 20%relative to the
total weight of the fornmulation) ; the resinis
i ntroduced into the m xer (preferably an open vesse
hi gh speed bl ade type) anmd4ls-wetted with a quantity
of about 50% of said solution; the pignment is
i ntroduced during m xing and the remaini ng anount of
agreans sobution is added; the inert filler is added
and, after_m xing, the product is discharged and éh
t rans? er r e8CFROE eI %t r2EePTIMI%i N RN i9] he® aggm
Bt QEGRAL C NLGMBN! SNt ik iR £a58 @hat NYG@NI ®igment s
pignents; is normally perforned at a speed of between
808 aipsz200frem ausagofordanignveheinents n apewdeErorganic
ﬁgints The coating according bo the present invention
§Be"h8vant ageousl y used in powder pai nt
formuiat i oosmpasianonl t er aatby@ih® pureo pi gnehd smwhi ch,
are not precoated. Their use ensures col our
BBREREBAEAECENd Hat ER2to IRt P LEINOUFS r BpRoFRASEN t from
Qﬁmokp.e chBr?“fdx%eSyﬁﬁgﬂéﬁeg a  BAUCHION kA dkN€oi gment s,
quantity of pignent originally used due to the higher
cblromiinm®t pkédgepdonbat spreecpatedpptghedt sibaveickise ahd
the inovention in |iqui ai nts_bot h_usi ng_gr gani .
QéF&SEt a%&?8pagﬁﬁér pﬁ%gnghep%gg?F § accor ing&f%anlC
tBeppEesSeRt | Wi i aainday ghecadv iigeeays! yrused &dpper
formul ations of liquid paints, after dilution in
phthahecyrndBPvent DESEEPY esi nBieMeRRSwat erf 3™ h badfad
Blﬁ"lgﬂgchgo}?@ﬁ:@r bgsed a8 nSbP?ﬁwHtﬁC’l Wi tRITU! ShPBnge
or "dispersion type. The pre-dilution nethods rmay be
digeentssuthoas hexd nguwighodietdnedle vawdybdsteel | yaslow

ener transfer by neans of an increase, in the
EReEEhte SHrn o1l o LR IRA e TTS BB 1R eRd o
pabut®cand sirza@geTheipashes t Baseabt ahnedimgyobpyuselo-
as sem finished products suitable for the production
Sy rricd@ird sl nekomehes cbaspfg onadEgdNeF St coalfes of azo
%ﬁr %%entréc?yﬁmgfngﬂts %s%%buér?dm%tggﬁggeprs%l‘%'sl uéf OReta-
r ¢olouring”or tinting by neans”of sinple addition
toxymaipht-hofial laaietd yedi ssahentonbbséd osi qgidecedtone,
means, such as helical vanes, agg bé nmeans of ener dy
sFef RIPMERGSHcPRSEE 97 sBPFAEEIHI B End usiHgThres
hald:s@f varying nature and size . The coating
according to the present invention is preferably used
in forlful aCoopesddrrai niawgoa ddpdopitgmealyan@nfay Oe the
i ned w th L.C. ration._pr S . :
e TR
then a9 eu Jpary ertightthe Pisgrientigsieng ankdottrom 80 to
process, at a tenperature 5-20 OC higher than the
FO3y et e ith @ Tt SgEr FEF ¢ -and fol | owed by cooling in
a thinol ayelo3isng idrbel t ;apd-g0akLi Ng €yl indaraind t has,
been found in"practice that the invention fulfils the
tchske aarick rdclsidev s  tiHeatpr ddef cardiobpeca’. 80t has 3G by

fact .heen. possi ble to provide a cpati.n hch_ i snab
AR A ToT HE T TR €Y R SAfy onb ofo Q¥ End
&l cerRN o9 My g taddedadien mRlifierabti e 3pokymso sof

t he powder paints, during extrusion in order_to

i ncor gor-at € FHESIGHD pi gRERPEIITHe coB?i ng D di ng?-
18 e .0 pvention 3l | aysst besproduetsi opoofess by
col oured powder paints, wth a ﬁl-gﬁ degree of quality
canisjtgt entyi navwdaii ¢ spihgnémngend deépehdeAbsupgnweight of
envi ronnental conditions in which the process of

i ncorporating the pignent in the resin is perforned,

but is only the result of parameters which can be
managed by the actual extrusion process. This neans
that the pre-coated pignment no | onger has an influence

T . -, Y o

is prepared (the water is preferabPgTaAE®d6/000019



object . In other words, the m xture of granul es of
di fferent nonochromatic colour allows the conposition
woho@/ogediychr omat i ¢ col our by neans of sinpl e RCXiIM06/000019
Hence it allows the conposition of a colouring system
based on nonochromatic granules so as to obtain
col ours conposed of various nhonochromatic pignments. In
the plastic polyners secfb@? whi ch this invention al so
enbraces, hitherto master batches have been used for
pi gnment ati on and associ ated col ouring. These are
seXxturesiof. chromatic pignents with resin (simlar to
the plasti ol ynmer used), extruded and grapyl at ed.
These ast GPRBREERee un, 2FERF &8 ded i a ChaRR"" 11/
ameuwaltkeitzRe plastires betoreowxistisi oF, Ppbgrmnt 4oke by
mass of the plastic polymer. In sonme specific case of _
eAThRUGUs AFEPRhSERR( CBXEPOSPBRAC BALEEYE tusidry EheO%
[ and; sang,coloyr, Jids i Ressi € ;
gﬁgﬁgﬁghﬁﬁéﬁilastli’gﬁpnggnggogq;Ié%und ﬁg%t%ﬁo%é?%ﬁal
wiea mef otrleg i gk ri, spullvepi 268 by welhoghti df vefidtteyes.
such pl asticizers (polyacid esters) . The.latter i
fed onto t gmﬁgﬁ&%épnan eXTTOESF I bef ot pigrlrgr]rfnatiohi2

Ry e rQfz Xt fHSiht Never ek oses has uge been 3mdeby
of nonopi gnment granul es of pignments pre-coated with

aterhphitc, ofal deBFRiLC oRNREPBNENPESIPALC (R FBETFet tkdto 705
26/ Okgsbhe ot oUelhg exdrudl onof dhne,Bhasti Gr TheRera)
granules may inpart fhe final colour to e nass,
wictidistr diang rfg Itle rgo 1t hwoUghbyheedghpl exX pddépatatson
proce e invol vi,ng finished-col our ter b hes .
e olifect CGFE0Rd B oRECPRIERE | P | Clende off | OF " 15,
AW NE BIRS | 1YY BhatheduantiderOf PEORNESEcRhGeadY ler
pre-ground and rendering I ess harnful the handling of
tirfe eriiginhaulipaved epi gments.  Moreover, owing to the
grea_t 1n§ql ?“c%'m rosq%q'ol ' t¥ 8&::&25 actfc%'l 'C(E‘Lariﬁl%' nl?asbe.nd 15,
coating, it 1S possible Fo achieve T he ani torm

o anad ey i sdd hinonaehr cswid casdnict vasshad pelodsen s £rom
and with the granul ates accqrdin t he present
iR | BRO* o7 pFhsPPER BT Ydvi n%g%t Sobfiter engerss
S di AP Ple i 1d oot B RMHRRIC 3@lwent or wat er

based paints. Further characteristic features and
advantldges Goimpdse tselsj e@ccoirding prtesemiyi npest | @  the

- will_ energe re clearl [ X anj [ f_t
Yol FISIOcRgs o) SREHALERTLER SXPTLORLIG0 0o TR ene
efgradi g dovafet e igneentlieen, illustrated by way of a
non-limting exanple in the acconmpanyi ng draw ngs in
whi ch:12: Fi SEtBws a28FagFamdof at%ossi E%g%lanQS'
fQlad e Product | On tah tt hey REVEeLn 608k RYvRCGO! BEAGLAO of
the present 1nvention;- Figure 2 shows a diagramof a
fostsrdde Gl amnd of . 8 empandudippatetr pliebgtamahe0.4 and
gi;%%ﬁg according to the present invention; The

g 's which follow have a purely illustrative and
non- |20 t i ngprfporctiion andakcdertiihy songoof tdimim 19,
possi bl e mi xtures of conpounds to be conveyed to the

estaupmre et dbp  tHapr othick gupRBHRENDRY St e pEREFRI €T
qoImasl L ons Alg ey | BKeahiol; iePBLN ogr 3RYLRAN .0 and
powder forny water nust obviously not be regarded as a
conpoment of the final formulation since it has been

elimnated during drying, and the parts are t0 be
regarggd aég%ﬁp%é§3ﬂ#5 Exgﬁﬁpédingreengﬁigne 2 hased 8-
hLoppesr Piaaligcyanhne) it Idhatidem subphage: €9 1000
Atmer(r) 116 (ethoxylated sorbitan ester) : 5
JorRryd g )Pe7 st Ah cqiEoaen. 55 water*: 12

Exanpl e 2 bl ack pigment (carbon black) : 25 barium

sul phate: 10 Atner(r) 116 (ethoxyl ated sorbitan ester)

: 2 Joncryl (r) 67 (acrylic polynmer) : 63 water*:
1l4Exanpl e 3 yel |l ow pi gnent (based on | ead

sul phochromate) : 60 Joncryl (r) 67 (acrylic polyner)
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Joncryl (r) 67 (acrylic polymer) : 5 Laropal LR 9008
(al dehyde resin) : 50 water*: 12 * The water, which is

wadaedsea2t he exenplified conpositions before PO®1T2006/000019

extrusion, is evaporated during the extrusion and it

IS not contained in the final product.CLAIMS 1 .

Particle conposition essentjally consisting of

pi gnments coated with at Ie ‘one acrylic resin, said

resin having an acidity nunber higher than 30, an

aver age nol ecul ar wei ght of between 800 and 5000 Da

and mékt.i ngopppatitobnbet weerrTdimpd 130 0C Claim 18,
np03|t|on ccor di to aiml harac erized_in

HEE AT e inlﬂagﬂgﬁza&gkag%aﬁ%tgchar %e|§hﬁe§f have

k&ﬁ.‘in‘@?l%'lo%goo§ngeggggn[)@ aRd- 260fpPOSi tion according to

any one of the preceding clains, characterized in that

sald QQS|nUhascaanm¢|ngmposmtloh betwednn©51ahdaﬂ206ne

osition acc one of the edin
i R Br ey SERd | SOR TR FRa: D Pt T st BoMder

%ﬂé'l@ittsy nuRed pghes thano20plpeefiesably hi gher than

. Conposition according to Cains 1 to
char acter i P8¢ iaredrdingigo aé&?llmc 5%si fﬁhaéa%%rb%ﬂ/ in
ac%%{' 085 Py Odhfmée{u% S'p3ér ne, nethyl  geLa_ B&éé!!iat paiaRd,
acryl at es nono np03|t|on according t
<ﬁn§ﬂurabﬂy)ﬂﬁv1n@haraaBeC|pﬁd by further conpr|S|ng at

I t | dehyd / t
Compodili oh SEBHAdFng T0. E1Ei M DS EHat St 871 Zba SFATUS

thalpsAitd o d€astd abdehyde aml/ OEokgEOBEnf TN ting
has an average nol ecul ar melght of between 800 and

3600t he, liﬁs*evfrer aﬁpytbégm Do @k opHosughgrsr of the
t nd Siti

}%ngtéj&ng%tﬁ &6 A \%,%%gt%%aglt’erl zgfgsllgmt ﬁﬁ?@@% g\tlé(tqthe

| erast (nubtﬂxmdee and/ldmok et ahereesi ns shat asudsecagat

nol ecul ar, wei,ght_ of bet n 900 and 1400 Da and/ or
I Pt T = e ({Re F9G nd "1 6706

ConpOSZG | oy apeerdsBg #c aBMeorﬁr%ﬁaﬁa‘@l&{ e‘é@' Qgﬁaowder
claims, characterized in that sai ments are chosen
fcrmp@m‘wgsrbr@afﬁ%dpn@rrém £lada i h%r géﬁfﬂ@rbﬁgﬁﬁnﬂ@ltlng
Oéé%i ook 97%%‘8&?{ ng, £ o, flai «%%@m&% goteri zed he
n that pi gment’s dr e ‘thosen rom anong 1 ron oxi
[ iggmeants , witH amajmeo]m@d:e e sgngnteskt ratiriem d»hedmlxture

pigments co-precipitated with nickel d ni ck
tGshatlkal %ckcg?gh%%tg ??%ﬂfo?ﬁgn@ §$ G¥inding

bl e S0 O &8 HEBNSS IJOMGRPREIarP gl ocyani ne,
yel I ow pignents fromlead sul phochromate or | ead

bi snutd¥ vafad@r@cesrsangecpirganat storoddfemg 25 or 26,

hochronat | ybdat e, _Vvel | ow pi n 0

urﬁo a}*ﬁtaeesl odfa%e gggﬁenetgt Jas et %gﬁaééf E%?I,%g%r %%e an
pi et 51 basetle oot it kebo- pyer @amuded 5 ted2picgneriigher
based on manganese salts of azo d red pignents
s Tat

: e orepeta dprtifoi ¢ acid, red
Pi gmenies baged, ol naeeweaﬁﬁ aeg r@ﬂapmgrrems hases,
on ant hraqui none or mi xtures thereof . Conposi tion
mmﬂmantgﬁIZB@wwnohbabf1th@qmp¥mahamﬁm¢auﬁs of single-

h t that it f 20%
G Lo T he afd PrORE0 | &S0 el g oS

Sad £k & @ SeHbmBlels @;_jg)om t| on according to Claim 11,
characterized in that it consists of 80 to 20% by

we. ght2f  ifoPgaRrESpi FentheprRF PR yLo0 (4 79%PAAPT

ontt]gs) glat/fﬂ %’c%l}tdl g r@gl b1 rn?f @fabl c¥]ﬁ§9a59e3592/éd in
C% ion according to alm 12, aracteri zed

|n that |t consists of 55 to 65% by wei ght of

i norganic pignment and 35 to 45% by wei ght ofsaid

resin. 14. Conposition according to Caiml11,

characterized in that it consists of 15 to 40% by

wei ght of organic and/or inorganic pignment, 45 to 75%

by wei ght of resin, up to to 2096by MEIght of ntnera

~ A a A NN 7



characterized in that said granules have a |length of
between 0.2 and 8.8 nm and di aneter of between 0.4 and
wa.2007r8v6120. Conposi tion accordi ng to C ai m 19PCT/IT2006/000019
characterized in that said granules have a |length of
between 1.8 and 2 .2 mm and di aneter of between 1.0
and 1.8 mm 21. Cbnposit[pgﬁggpording to Caim18,
characterized in that it c ains from80 to 1000
granul es per gram of conposition.22. Conposition
according to Caim18, characterized in that the
parti dhes @Fokibwlel shaes foirmedsi Yhsa oPeBét e as! aheiing
conposi tion according to any one
éggghg %?%%gﬁﬁﬁgi% g?ﬁé for the preparation of powder
pai nt 30. 1 i Quigquas ad s famd/die pbasbeestidd. diSea powder
accordLngPto claim23, characterized in_that said

FPYRPELpAPHL LE¥ M Sr Toaskl Pai Mm%, (reFerasryzed in
BA¥ENG e basikerRHl 2800 e df 0688% @b 1Pl &PaRAkcoN 15
of a granule conposition according to C aim 18,
Edapedsbagonel nhagreopinpegresdhngwetting of the entire
surfa of .t he pi n it h I.t ed.resi

extrué?c‘m %f ) (gé%?);t Ero\é(yl t%llé: %ﬁ%giaﬁ:eag,logloo ]ana powder
tbapesfitand subsegiemnd grcanglatinordén tthereetestakd in
and dr&ing. 26. A process for the ireparation of a
EBﬁEeF 80W68§Fﬂﬁénl§céaﬁdﬁﬁ§mtefCF PHPESLS cORPIIG RELNY

gektbng RbchRRikesi Byswehti RE-Phqathe gok Leushsface of
the pigment wth the ' nelted resin, extrusion of the
m xt uBd.t has whesned focoothag priepreeeft iand sfibsequender
Ehndgn%iggereof a :1& %{aksges 0 6|e%§1th%ﬁezocb 27in
ppgcéss acd%?%?ng 9 ai 28 ot° 26 M racgéglged
ithathaheeytiugiog is petfoermed Belaw poternal
tenperature of the extruder 5 to 20C hi gher than the
nel ti A§-t efperBRcReS off FhetPesiByersgatAosy ogbsg powder
26aRdiRg o0 LLabAE; 29 Ao 281 ¢RArA6! Cidrzed dil il 1 in
conprises the use of 3inglescrew and tw n-screw
ekartudersndpref esabpgrodrindd heatBte charbenceypef 28ti-

A _pr.ocess for the. p aration of owder. conposition
LRI AT SO tn 26 CHE S (T TE | TEHAL S p hgLumAium
eealdendahd panfidoreddobxadéeldowsidegd gsengrepoledn an
steel cylinders. 30. A process for the preparation of
aresdel e86nbd3t Por 3a®doigilagtto A ai m 26,

bor ow 400C . WE T Sred Ber ore NRAST Gorh gPindi nde 3i-e

Aoppocass.ohorathergiepartat i Ghadh a2 @owddra reanposizeidonin

cording to,d aim26, characterized in that the
R e el e e ReRas nps FGPobt Thar Ry SaPPBRSY
ARehagt &ah1 SYSd emfs inc| Hdivdd phatBbdSRES: 82.waker Jet
process for the preparation of a powder conposition
&EESA@Ingctac-ai m 26, characterized in that the
grindi;Rg | d I 0] . process_ f
prepa?gfio% gﬁ&%g%%ﬁdg?gcgﬁ%%s§%?§%r%€%§§d%%g og%fépﬁ$
2ompolzdrrdohner azedrding hato geiladinng34 5 perdraated iized hén

presence of anticaking agents and fl uidizing agents,
§3€ﬁ aP8l i GTUR DxPdE aﬁﬁp%¥??%%nkﬂio§ﬁﬁe Yowefer £ @
Righerably schean amRurhchessitRaBn0,5% Ry aNeLgbY 134 .

A process for the preparation of a granule conposition
accor dibng Fo rAaaRGacehedbed et o zEdailmst @@, t3e or 35,
%Ehgﬁgsqgﬁegi%ka%e vin% t he g{%EUd%r is cool ed and
graﬁhlate usi*ng a Wef “TETREA TRt R -&Pwat er jet cutting
action. 35. A process for the preparation of a granule
conmposition according to Caim34, characterized in
that the granul es are separated by the water on a

vi brating screen and then dried on a spiral elevator.
36. A process according to Cains 25, 34 or 35,
conprising a granul e atom zation step.



