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FOR TI SSUE REPAIR Field of the Invention: The present invention relates to},‘
met hods Woz‘?&fﬁes for treating diseased or 5 damaged tigstguodAidel Cul arl y'
articular cartilage degeneration as th primary osteoarthritis,

and other articular cartilage da @ &ﬁﬁum for exanple, sporting
injuries or traunma. The present | al so be applied to tissue
augnmentation (e.g. for cosnetic reasort$P's9"10 Background of the |nvention:
Articular cartilage is found lining the bones within bone oints (e.g. the
knee) where it allows METHODS 4 REPAJH

NIhDEVCESKFOR TiShUEy REPAIR and provi des
resistance to conpression and |oad distribution. The articular cartilage
appears as a si rrpl e, avascular matrix of hyaline cartilage but, in fact,

consi sts of Eﬂﬂ&_.ﬂlﬂmisy_tlwmpl ex 15 formation of chondrocytes and
extracel | ul ar matrhe prdsEfeMiventigr rdlaedtol métBodsund daonawfo( treamgtdmwadpﬂrfl cial,

t t |, m ddl d fied t d
b1 ochent SE?yfamaaecfu?sH?”p@gEq%\aa#y el Ditee CER RS OB pORREDY "

regi ons (i . estdoehrites; haedthed eanculmeuamlagerdmageamted hy ot eramnlerspmtmgegu ons) .
Chondr ocyt esgw\f\{g%:érhtééjo egthseg"é%%éé&bmpn % Jls& %gap?gw i mgm Aol cul ar

cartil age, ecul’es an ereby “essential for
mai nt ai ni ng (eigsBueosme¢tegeasops)(i . e. si ze and nec rties). The ECM
i ncl udes a nunber of conponents i ncl udi ng col | aQW"““'ﬁM““.ﬂWﬁ Type |11
col l agen), gl ycoproteins, proteoglycans and tissue f}| |ch conprises up
to about 1809 ntion: oyt i cul ar cartil age e col |l agen

conponent provi degtidulhf &arnelag@ﬁffo@ﬁdluﬁﬁ fie bofes WighikGbhajothts teg. ghe/lomp) ot ei ns
are 25 though to ?)ifé%%)rﬂag)ét ggéesréa thl IXw%lcttl(thean%tprrH\%é’sr Esnstln&t

pr ot eogl ycan‘§ nonone an(s)) whi ch
fill the i ntcmm;frestsrom mpam}adsdnantil)tldnecflétmsaetmtﬂartcmilagea@bp%ri96 wmater, ract water,
are believed tgr %%ﬁﬂ& ofg)?athﬂ}é%g'mﬂgﬁtbﬁ? IF?a%l 'cbﬁé‘&?{oiaé‘fialdt%ﬁ déhfp‘leﬁd bUt' on

properties of “articutar ¢ i ssue flurd
i ncl udes ¥ sfvomatéonsf thtltirpem%ardrﬂitr@f@}b'&ﬁ m%ﬁ*’b(ﬁ@& OEHQE‘S%G t“f“tfﬂué?o'??értl | age

wi th the abi (lfll tﬂﬁetsepnfrﬁg?lsEraml&ﬁmxﬁ&%‘aﬁﬂ‘ cﬂ@i@"teﬂ%bh@s?bis@d upén magikl ar shape
fol l ow ng deformation or a review, see

and M ko $ §¢) Joi nt
pai n resul t i HGrAMEINBY #Rd bIAGheRIsHYy IR 1%@@3%%‘gﬁﬁe§9l‘?§r?°8§'5tﬁ ?H‘F?F N8t ¢ omon
condi tion whieg hm@Sfé ucet@n@améreteaﬁtoﬁhll aﬂgﬁhsertehﬁtsml&pglbns)alﬂBaeBdracyiespr| nary

osteoarthriti n 0 rt| nd Manki n,
1998) . RecenY"ﬁVﬁ Cf’f“pﬁées et B'ég% cgsll‘ ?@P of ﬁ %% Uls ?}ﬁ‘g’?% rrgpﬂa%eopl ein
the Uni t ezh StegradeddiCMmeoleadesaindraee élafebgelessenmfw%)@;aaﬁﬂg P muetplize. OG

L: ?Ln f?g‘:t Lglgl%% gr(datglééﬁmctdf o&%ﬁ@i) Ak @rdl\ri H&lﬁe?ﬁ RtmSer &tcomponents including

e cart]| damage ISI;% romtﬁ@)rtlng
injuries is &9 b@e@(mmrém ypert enllagemy 5‘D’90PTQWH‘S=0%0W8g g tisreiffudd conpl ex
structure (TeRRAM @@kd\hlscaﬁoutsam a9 tissaé Wb@:l{ @Famaﬂirldaﬁﬂﬁg&aﬂle%tla@ml y
little ability for self gLr an as a o E}%ngﬁﬁ'ﬁ artlgularr cartil age
degener at i on @R proyvisle g & ges SHP‘CW%E? 5% SBIYSRPTOEIE 4% f ur t her
degener at ppn t}(duFEt tosesiqnnlthie\stabilitg ofitherstrutiug) . THErpeateogiydans pompnis longe
A LG ISIRNRLA <Ot @b, EPHRSHE ARSI Bcdsnk Wbkause of

principl es, resection_ and
Repl acenment dielraﬂbtllutgzm atractawater, @@eimvp@uto@gcomnbfowecbpf ﬁleﬁﬁ%ﬂﬁmwl‘%l%ﬂ

al lograft. R‘aks'tl‘?cfutml pP nﬂéﬂ‘e@'@aﬁﬁﬁla?—@arﬁf‘agé‘cPlnﬁﬂﬁ%@b{ssaﬂﬂﬁﬁﬁ %kﬁﬁﬂcl@mraatl on,
whi ch renpves a port |o one o es in ef ec§1l ve sp.as to

t
decr ease | oadP¥ge aﬁwtewtéy&d Oﬂéged%’PHﬁesrtgF é?'gUIPbC%ngg? WY tPee ° 58 he

degener at gg %binbfié!dklaﬁ afic@febirh 8@ Rs Fopdlas sibpe dolwing! defbrnglomf(fdrherehewl teey,

surrounding articu ? tissue. Such resection operations may or
* may not |nvoﬁ{?8‘ef‘ﬂ ggﬂﬁ ﬁ@@r position arthroplasty. Lastly, restoration

refers to heal i ngJaint paid fesuléige freneartiowl andartilhge ¢egemramw¢ramry isrcgommory t he
articul ar car Phélﬁgg w"ﬂ{@l am%ts%éﬁﬁlla%@ﬁﬁ QEesbqg%eHJ 6a§sé§%¥e %Mgﬂg\@t&%mﬁsenpt

*to enhance se repairr arnaceut | gents such as

growth fact orasg tr@umwwmamf c@mlagq (;Bglck\ameaﬁnd)Ma@kmni%%f Reeantly ot hes
‘recrui t” Jpl yebPOlifftieShaMFB! 435Smil i PdoBR iR AREU AR Silks oA mefi A IvheSRiffer
regenerating a new joint surface by transplanting chondrocytes or other
cells having the 20 ability to regenerate articular cartilage. Considerable
research has been conducted in recent years on the devel opnent of suitable
"restoration” treatnents or, nore specifically, treatnents involving
regeneration of a new joint surface (sonetinmes referred to as "bi ol ogi cal
resurfacing”). Such treatnments nay be less traumatic to a patient than an
osteotomy or prosthetic 25 replacenent, and offer advantages over the use
of aIIografts mhlch may not be |nnunolog|cally tolerated and mhlch may

T Y o o o o Y N ——



30 These cells are expanded in culture, and adm nistered back to the
patient by injection under a periosteal flap, which is sutured to ensure
that the chondrocytes remain at the site requiri Wi | e
this treﬁnegwgﬁs shown consi derable prom se in human tri a/éﬁg’z\?;deogost he past
decade (Tenenoff and M kos, supra), the need for a periosteal flap adds an
additional restriction to the t echni que, 2and the act of 35 sewing the
periosteal flap over the injected chondrocytes can lead to damage to the
adj acent tissue. Additionally, there is no evidence to suggest that the
expanded celftan sorfddaY ERaRMETs B@E I‘Attlbﬂtfliﬁlddbuneé mahttp fortheontg gaessdrh), and

functlonally #}%y erentiated into
fibrobl ast-| |lﬁze c%&ﬂ?@é(?@e{g%%nsn mﬁtfﬁé {0 i?rlgg"{rl&{tl ssue. A
potential alter néinfmmatﬁlxmd 93@&)‘\“ peFdo &56%P1§§'§Ttﬂé“rh“@f Temeenthemst Mikas; | s

- and periosteg }[uglﬁﬁeulaﬁcamﬁgéll% lererBél?flEﬂléTMI@%psb‘lifféﬁﬂf hud, d§athat
appr oxi nat es or.m of, the di seased or

desired f’é@é ge mag (g
tissue, afd WFQSIHC'W&V%”'B%I@W GRAFERNERUNhYHIPLILSE B SIShIPT Sy JF%’& Pbr at
| east 2 to Jftundidsl to Tiehdr idsganeraciqn (ivalseohddrhp astebatingis).s t hen |rrpl anted at
the required sit QB an. m@gsed
scaffoﬂgls has Ibe?ﬁé% osptlﬁgé foﬁgr\}\g\\}fea?g?;)nlalggﬂgf{ﬁhramhr%aru)glr)]% Er 09 ear cﬁ
conduct ed i rtotfhmrq)rmpe)dae& Be. chmmetl relief tresegipn ardteptgrasight BBPIGCW REti c
pol ymer 10 %@aﬁus m§8|%{| Rk dse ofS proghidNesal iR ﬁqudmi%peﬁsvyﬂcbtms &aaf ge

amounts and s ove come e concerns surrounding the_p EWL%")/
i nconpl etld ﬂ?ﬁ%b&é?ﬂ by A OHEOtPMY PPEIGHOR. VHHth teiovey ‘TBW@‘HBP\‘C O%l‘h L Sdlpra) .
Particul ar et%@ﬂ@ﬁe@t%e‘]&@ﬁ@ﬁmtdeﬁrew llﬁfﬁﬁg ol @ik Besatidigefepsauadied are

N et e s el R,

whi ch may besun@ueding aiticular cRsitage sissmebiSadepsediablopermtiong they ef mayndf f er
advant ages oy 0, n t I radat i on
steadily cr ear gﬁﬂ%ﬁn@g mﬁ!%?é@ﬁ% Amﬁélaﬂg %im‘g retsad%tfon%ﬁ%%gfﬁﬁ%ncgt e the
need for ﬁur@gc!mlratroemf\tbﬂ]ooﬂ sunﬁ@esmaluﬂmgdhq Iticgas wgtlluae@m ¢ séhehendrghe
articul ar Caﬁdcg 3@1?5 m )hﬁlvHFv% Zalﬁfatt%ﬁtftt)%hﬁlaﬁlcggﬁﬁrepBi‘P‘(‘@Ethou@ﬁ\ﬂ@e dthe

subst ant i al ant age necessitating surgery.fa ant ation.
Accordingly, Pbﬁfﬁéﬁ"euﬂé?éé‘&?@hs‘{frh@éﬁéo B\f@ter Sr‘éfcsPEﬂ‘%Pﬂéi ii“@‘F‘\ggﬁl’%s‘Q'b%r ds the
de\éel Oprrehlt ﬁhﬁcg@@idﬁl’@ﬁ@ "reduite bluﬁ@mehﬁstemlcem&?inwhd lbbrtEhﬂ?]ftF\@)Wlt etheravist, -
subsequen €COIe Cr 0SS o forma sca or
exanpﬁe fi %Fﬁgﬁ'&fg%twww W%ﬁﬂ&hcecbé(ﬁr@éplér&% qhgadrgﬁgef B %‘ t'e c&”%%\?@ they

degr adabl zo f alilifyrio megeherate droculadaibages et al . ) 1998), and al ginate has al so
been 25 investi g%@ﬂﬂ%&‘ﬁ?@{&%&] Iﬂi@%e%c&fdﬁ&%ﬁ M F gﬁris A (??évm%u qBRss guea

and Vacanti, 1998 wever, heen ogeni ¢
(Kul seng et suitable| "wgt;ramrd tfﬁW’éﬂ@éﬁsOfamQFfe@F@ﬁC@lm F@h‘ﬁﬁ!‘tﬁr'?"?@%onse t han

synthetic po} ratiGH &F'd fwsjolfeatr fRle (?dmetxrﬂé%ggﬂerrea_ W§s "biil6Eiad] GEsubfasingt)s o
been conduct w th inject bI e synt hetl C terials jncluding
copol yners ogu‘éltlﬁ%“@ﬁ‘esm g less frapmais io eaniga iﬁ”ﬁ%“ %E?it% oY PP R et al .
supra) angs quﬂ&pmme&md affidr| ad vansbes ap@eate biearflallogmafib wimrhamaf nqgadkyet hyl Iene
oxi de) and an_a- : [ n rel ates
to an alter né{{‘mre' %\%’d%? rﬁeé %‘8@‘4‘8’ n%?%qfé?&gx?éﬁﬁ@%%ﬁadﬂfﬁﬂg tgl cul ar
cartilage regetograls which, uiezitaily C@Mrﬁ@mgwe@ommﬁ opthedatiensi Dasl e

progeni tor cej; l)ﬁ)igﬂ‘:rapr é"%eaf?ﬁen??ﬂ%?ﬁél!‘b%@n B}G%BS’&!%V\SW& thO haesih Qﬁb| e

beads or 35 particle or amnlstratlonto subpj ect aé:a S|t §
tissue regen&hendrenytesdram ap prtisylar gartijage B@Pﬂe @ath%aqtleph rﬁ@t?ﬁé 1s

IP tc_sr ?IAfuo gfl gg?g%seefcenme&qmmeam&;me fan@dmrnasﬂabdi Back t\1$\|/t@ @hz{emcasﬁyegﬁ?nt t
i nclu 111 0}
- be adni ni st eﬂ‘@@gtﬂy ‘Hftéécifatﬁ }" ‘F@ﬁo ﬂﬁﬂ‘ieqi{g by ?Va“‘g??acq\%ﬁq}logﬁﬁ%t y

wi shing to beersinadtheite hapiring repaii. SWhile thghtredtinant Hak shaywecwisidesdits or
 particles ”%rgmg\n%rﬁm?ﬁ@'ow q@@%%@&%ﬁ §fé$éqo@9arh%ﬁéogt§ﬁ»@ ih€ nkdsue
regeneration’i's progressi ng si cal ‘support e5|stance to
5 conpr essi offor Dpgipistsallap askds ameddnwvmsawﬂorrmﬂwe teghnigue, anditheagi@kt | t he
present i ByenRtim (R Qefrldzem flap&leh At ihjREtel w@ﬁdlr&gtaloawe%a% esmﬁgmag&d tissue

in a subject, said method IS adm ni stering to sai subj e at a
site wherein @&Fﬁ‘td?%aswltéﬂ“aﬁbﬁgﬂgéﬁ 19 @udrnce ke fiegest that F}Le eﬁfP 'Hjueg Bli%)
normal Iy found in healthy tissue corresponding to said di seased or danmaged
ti ssue, and/or suitable progenitor cells thereof, in association with

bi or esor babl e beads or particles and, optionally, a gel and/or gel-formng
substance. The said cells and/or progenitor cells may be associated wth
the beads or 15 particles sinply through m xing and nay therefore not
necessarlly be bound to the beads or partlcles The ceIIs and/or progenltor



Thus, in a second aspect, the present invention provides a nethod for
treating diseased or damaged tissue in a subject, said nmethod conprising

t he st epyy 32/0&;70 ) obtaining cells of a types) normall ypdONGsdofosheal t hy
ti ssue correspondlng to said diseased or damaged tissue and/or suitable

progenitor cells thereof, (ii) expanding said cells and/or progenitor cells
in the presence of bioresorbable beads oB particles whereby said expanded
cells and/or progenitor cells becone bound to the said beads or particles,
and 30 (iii) administering to said subject the beads or particles with said
cel I's and/ orrepaiogpbenatypicai and fheciienaliyay ehopdrogptes.dndgefytheynmay §ave dgnd/ or

gel -for m ng &qfﬁé{})@a@é‘&mt@ﬁbl@bﬁstt&emﬂé fHabprAlck ecRaRatly MerfatBard tissue
occurs. W

recl at ed ersorfjawﬁgl [l ed i n he art t rfl aaﬂt‘)iet ween
st eps (|) and (i AP%%\?éa'tedﬁaté’GdehWSIo RYg %’ﬁtegt FufologRps Selsand; i eq
out. Such a hbkt@i)«ﬂapemﬂﬁ\ﬁe@ﬂ Aformied porousayaffoldoihacappraximitenthetdesirae| | s

f t 11 al
be' appr ec B AMIERE sﬁ@eidﬁeﬁeg@“?am%eﬁ?ve L G T
expand t he aﬁbhd;oayteki o quitopdfot grlease? ka3 weeksh el hsrtissusrasivivefent that fwaass or
particles atyg| Jmlﬂl’ﬂdé :}ﬁ% I llﬁ'@([ ﬂfét('fﬁglln)fen Etbi‘f' ?@5| SRaQEM RoriPwRE 88l deeh- Ce' I's
coul d be expande quent

ound beads or ticles.

Thus, in a tbmdjsca%‘@lééhas Qfﬁ’é Pﬁ?'é‘%‘l&t ‘?Wéﬁﬂoé‘rp ﬁP%WrEFé‘greéear?&a]PﬁiEBf or the
treat ment oICﬁqu%@@mhif@rar&am%t rx{eHSﬁﬂﬁdblﬂlfﬁmglsbitz&ﬁé synteetid pﬂ'@fhha@d Cound
conprisin e steps o ainin nor ound in
hegF thy t10sgnaenys %éﬁ%ﬁfdé 6'“?6“?5‘? alagbg Qé%fé’ﬁe({)'lna}ﬁfﬁﬁg éntf i Cg%g’ échd/ or
sui tabl e pr QQ?FUMthGednicﬁrrtsh&ﬂ’remfd.mguhe))ow(lphnyébfn@o&mleie pathbgenzmuhbual

r ogeni t or S | i ndi i tor
(F:)el ?s to b| %IE(S‘PB%{b(ioga%eé) (BngP"‘gg?‘fﬂé? i P‘ﬂd%? ?faagxaq%qssfgefrs%ltggt?% sai d
subj ect the fdwder oatepas beiof esseavchéd aiafl@rﬁséllfFBPanmr@Yedmoé)g‘@ﬁﬁ,t or cells
b dth t t

oun ere FS)AY@B;“E@%Q ébﬁé&?@a (%% 1d?r‘(§f£2 g@cﬁboﬂo‘?y‘rﬁér?Eol%rHE’é“tRﬁ%ﬁ‘%lyéﬂldé) site

wherein said sue rs. 15 T

e sal d
progeni t o c@UGA)arkhesepalymerfibres vhighmay Reyoxpming a mesh, 3Eh ‘ogfiﬁr%dégre for
regenerati Onarfafthéx%r@aﬂ&ﬂ ﬁuhﬁag&l@emd@radimmdnm ﬁﬁllhet thylr)gra(dealg mat ure
dlfferentlat IIs of .. hetlssuglattégeto ﬁatedl eltﬂ?w@é
exanpl e, for af‘?’éétF tCIRRLCHOCR A SSB?g E3% Y’{*}?é UmiRac ey n
t he net hods ﬁrfedtfblesupgneaeémovah‘oémelsoaff@mﬁdﬂlovbegfestmatbirmfttlse aticilar captilegeeni t or

cel I's thereof . Wgre Lied h%fdged?eg 1Be RS FAETRLEALEMiAI T AR agk i el s

shal | be osteobl eni
t r eat ment 20f nécassitating ssgery fortimplantdtios. s%camdnméy Rilg5 6esparel ZEqvas B@"epr ogeni t or

cel I's ther eozil(ec?éoetimaF fXbs toWAFdsTRE BaRRpHent Brepcﬂfll%&@ Nvhich iy tbe Ry edte »\hltfhed

for treating alring) articular cartjlka eg{ eratio

In this regaPIEP“déﬂ%’ieéGF@\@“E&SHPW‘HQBW?B‘%%S\»S Pgd Her a??fahaﬁfé?f B&" 1‘& eved

gt t he Slb t gl Pbr @){atﬂpwIﬁaﬁn@g'trntdlnh@lgﬁnﬁﬁg@mdfeaﬁombmddrand fjjectyd wherdintdhe o
i oresorba articles r r enoval o

t he beads or ?q%iei @g ‘?@tho\ﬁnfw ﬁﬁéggﬁse‘%é? t Wé? a%gofg%fage E&raté%q}efﬁ this

appl i cat i ph ufvektigatadfsirtwdms ufaytblee:rcpﬂsémkcd with gelaiunpRodr llggezcmdl%aoas@d are

chondrocyt estl %/ (Nl%\lﬂﬁtlggﬁg'hBWev&eBée?l fB@lﬁf e 1mﬁ’r€{nb§§ﬁc (KBdsdrgrdt hlorl@dQEbove

it is though i ssue tegeneration progressing, the beads
or particl esapd tpkes arﬁ,reﬁarrﬂmsammarmy sgspersefthan ﬁ)’ﬁﬁ‘eb‘éﬂ%‘b’ mes mat'Fﬁé‘ts (fao et hey

may provi dg al, }#9@@ ). DERs] Mea(f‘élfﬁﬁﬁs%'l‘sottﬁeﬁ B@u@ﬁtedwﬂﬁme@ﬁb{el syﬁmalapgy?er a{ i on
or injury by offeri ﬂés e .bon riction
during j oi nt gﬁb‘%‘ﬁﬁiqg 'E? RES] Pé’fyé‘glg ‘3{‘)?'8%?’88 ?Wf"?ﬂ%ﬂi"ﬁiﬁtﬁﬁ “Rrere the
beads or par IPIPCJ @021 8. adpﬂal)uﬁd phicdpdlymerizable emd-aapped tdock mobmtws afhice, the
beads or parti a prev r whi ch m ght
« ot herwi se ad@@fyééﬁg}e'gefo?’gg?) a§‘8588‘ ﬁqtr? y!rsla('g(ﬂ @ﬁ’gh’t ?gcsgtsghe defect. WO
02/ 0623s7 The present invention relates to an alternative method for tissue regeneration,
particularly articular cartilage regeneration, wherein chondrocytes and/or other suitable
progenitor cells are bound to, or otherwise blended with, bioresorbable beads or
35 particles for administration to a subject at a site where tissue regeneration is required.
It is believed that the method avails itself of many of the advantages of biodegradable



6 PCT/ AU02/ 00106 The chondrocytes and/or progenitor cells may be harvested
by any of the nethods common to the art, but nobst conveniently, by tissue
bi opsy. | §ARLss,Cchondrocyte progenitor cells are undiffesepiv@imibscel | s
such as enbryonic stemcells and bone marrow stromal cells. Preferably, the
chondrocytes and/or progenitor cells 5 are obtained fromthe subject to be
treated. The expansion step in the nethods of the second and third aspects,
preferably expand the cells and/or progenitor cells 5 to 2000-fold, nore
preferably, 10 to 100-fold, by any of the nethods commpn to the art. For
exanpl e, exp@hanesscaffgldbdiseussidabetie. dycluding thebilily &0 bhadmigistaredpingiclian (such
as a petri digdliredM BRdonIMyE BRYIvhilE A6t WXRINEhEbe BEUNATH thddty dels th@ighgthat
present), but nore preferabli%,g is conducted i.n,a bioreactor m@gre t he

cul ture meditherhseotRgrdsaraariciss may pipwge merhanisal andsnafe-Hing beg &I hyol ve
nore than ongssd R@énerdtivh iSp@Epdssing bh offering pliysabsugport apd ogetanceto cel | s

t her eof may first be grown as a nonolayer in a suitable dish, wherein cell
spr eadi ng na%pn}Péesrsr‘é’Hi ated by serum adhesi on proteins such as fibronectin
(Fn) and vitronectin (Vn), and subsequently 15 grown in a bioreactor. As
menti oned abgXBusirdorSkeRVehQfn: ©F @ portion of the expansion, nay or may
not be conduv\‘eﬂ—r'n—tf‘h?t‘pme of bioresorbabl e beads or, particles. Al so,
when beads or parliiug|ing fisstesprch SbqpresaRt IMYGHEPTEYIEh MEtod dpr teatigg ¢ j on of

t he expansi ofjseatddiCorcRhlagedtistho in PEbGERi saidrmerhbd Sormiprysitgadreinidtesing an said
"re-seeded" onto bioresqrbabl e Beads ordﬁarti g] es. In th:”s gaﬁle, Ehe first
ment i onediOpeHIEChHt aﬁed&W{q“&F"’ég 1saser OF defaeasd Lisste Qpews: 13 PER P51 e beads
or parti cl esporiaRy €ounkden xgithgsissue domespondmgaalssiddisegsed r dabageddmeteor, it is
conveni ent to add bi,oresorbabl I medi um
However, v\/nez?"éﬁ1 rﬁg'l?%bg%gr%f"gﬁgicglls(t:)%?\%ﬁ%?Je%&%gl%%@u‘?ﬁ%ég)ééssgg}asga%e? elif res, it is
necessary, apartidecdmdapptionahly tdeel andioegelifornynpselstrant | y bi nd t he expanded
cell's and/or _proogldf ceihhdiol foliioP ALY fo RERARONIBIL belies: 25 A

sinple bioreactor that 1's suita or eﬁpag)a on of cell ?? ge.&
chondr ocyXBeshartigley Bmppt Gerushmexingang dnaydpergtoge nof nepessardy ReGSuktodit ond and
third aspect geads &r farfiéles) TElie dellaatid/orprogérimi cslil vay beapaedivith the bedds ocel | s

and/ or progenitaor ce|lls may be.achieved, W th unbl er 1 i actor (eg:
Synt heconTM P'ﬂeae%%tmlﬁﬁ‘%l agiptienin) a iaply S%@sflée el \%ﬂ(iv%%geﬁé@lng'? g may not be
equi pped wi t kubisnhes may by sinexdtahepualysnised withrtiny eehie and/80pwigenitns celdd and, cul ture
ire used. cuPfiiF PhEAAReS cxgRtmafielf ﬁ‘ii#’%?%ﬂ%’f“ﬁﬁﬁ%‘-‘%%*?E’%@'!ﬁi“?ﬁ‘gﬁ%t >
ensure ma2t emiercuogdnitor béllspreassesiped withwbe kaads anparticleny bsipgheitsh i nvol ves
Cake st ops. 1 o e b e e oot both
cases, the 33”&%”“’?[9?3‘3 LR RFSSncl ude suppl enents, such as ascorbate or
growth factors, whghincosecomd aspba, the pkesgntamtentian grovitkes acnethodsfor ersating WO

021 062357 7 BCT/ AU02/,00106 ..The .bi_qr r . fd . utilised in
t he net hods ste?sﬁ Obflﬂgiﬁ? t'isﬁ{?éﬁtaisgﬁ%%r gﬁ%b&g@?g@ﬁxyﬂéﬁng Ziﬁf %{}Jéﬁo%‘t hat  t hey
are readi by Kidjobiaind eells Af e typs(s) gbsmaltyfound orhealthibiasshe coraespending (saseid cl es

ferably h - : - . _ tng fseed c| s
o1t 901 "y ) B By RSO g g, of about 20 1

3 i / an aver age sfze of about 50 to 5 éq}% m
Sui t abl e bi oliéswppadingsiid sells andier peogsnitef cellgin the prereijse of Biogesodishisy P‘gs such
as m cr ospheresarien®ivthereBy S&id lekiehded céli%dmhlokg)o hiték dailxX bevoteMound githar
shapes. On the %t h(fr hand, suitable bioresorbable particles will generally
be conpri sed Saif bsa Sa‘?‘d’é”(f’la‘isi%fldy of irregular shaped particles as woul d
typi cal | y sbe (1) admitderfingm saidusnhjenthe begls lov partisiengvithshidccel s st/ omrpregenittd  The
bi or esor babl ¢_pead rticl i ecal 1y
acoept abl o porlrerne SisrEe S pRly I ad AndBLRY Gfting suilibheB 1R TRERMERLE |
and col | agen spidgiissased| drydampges tissaqagcyrs. t ype 11), and synthetic pol ymers

such as those, whiGlyihay USEshridhs siGiAbd insthia bt el Betivees stefGA) arfdLeh) and
*PLGY), and mxturgﬁ\blgﬁba?pfkgg&gall tgéédﬁgé nd sri/ t het | c pol }/nelr?fﬁ) L( )
Al t er nat i vel y2boyganpddifia Fb%?d‘ls'é’“ti‘éé’éé“&y &Pt “gl%‘% $r‘é‘§}‘ afditional SRARSIYLY of
ot her phargBcea(d) ey iMveloe griwab betheelpial forekampleubstclmge®).i ncl udi ng bone
particles (e.g. crushed bone and particles of dem neralised bone). Also,
t he bi oresorbabl e beads or particles may be conprised of a m xture of such
pol ynmers and non-pol yneri c substances. Preferably, the bioresorbabl e beads
or particles are of a size and density that 20 all ows thorough novenent of
the beads or particles in a spinner flask or tunbler-type bioreactor. This
may assi st in cell expansion and, where chondrocytes are bei ng used,

mai nt enance of chondrocyte phenotype.. The bioresorbabl e beads or particles
may be functionalised or coated in a suitable material to enhance cell
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WO 02/ 0&2357 PCTI AU02/ 00 OG 8 with a suitable pharmaceutically acceptable
carrier (e.g, physiological saline) sterile tissue culture nedium etc.).
Sui t abl eygsbyRpskhor gel -form ng substances are preferabl ypdy,Quesmidgsabl e and
of a typet at ensures that the beads or particles are substantially
retained at the site of 5 adm nistration. The gel and/or gel-formng

subst ance nmay, therefore, conprise an adkhesive materials) (e.g. fibrin

and/ or collagen, or a transglutam nase system) to adhere the gel or forned
gel to the tissues surrounding the site of eﬁdm nistration. Alternatively,

or additional |y, ltwid abwdesapgrecisgd bycressongslillgd insths attdbatitis not nesesstyda at

the site of & mdrth§bélﬁtdnﬁlbrlpbbg@ﬁf&dr&ﬁm mght besg&le ozﬁm/ueadsgalpahmémngu
subst ance con nlrﬁrﬂg t he

dermal and/ éhd B‘a{“’%l&fgf §§‘§j B; oy Hao&enﬁor Cieg%%umé Ee tﬁ’l(psaigi‘)deé osi ealhef | ap)

- or other mersbhbsqoenslyf baymd(te tlg: beadcal pantides. nenbr ane) . Sui t abl e gel s and

at ural 0Pt 1 eat 0 hal PR SR PreefieRLe fig e R ROl IR ueplmdis, C

nat ur al treat hat o such as

suspensi on, df)d@mﬁedmadamgﬁdmswﬁslam sehigel; 83ig seeshashfomipsisingdhe gersyaft het i ¢
polymer suchiasalming cHWfQQ%é(&B‘-’rfdrﬁ\ﬁ‘{W foudl ﬁ%ﬂ?@sﬁe%he%ﬂ&'ﬂ?@@w@f

pol yet hyl ene ‘oxi de)~and (Q a hﬁ\’g& %;n d. The l ﬁr gel -form ng
subst ance nef?seéfeé‘c?r@é%g‘? YR °'b9élﬁ IFBF(&C“%{&‘? Istheffoh as growth factors
(i ncluding t(hp&q)anmrﬂgIsaaedllﬁbmv@)pro@nyeoealm nogl ycans (GAGS) and

hydr ophi | ds of
the secord 4l T Pesad fRrectoal ShEpT BoahaRE LB B Bt erosfel e lEho " bound o

t he beads orpapiai¢s, etdes, when ready for adm ni stratl on, may be confluent or

b- conf | t
col T o ar e prip saiNenag A AERG E%E%déﬁbf ?@*fﬁ%&%@%lﬁeﬁ‘g%ﬂ%ﬁggﬁﬁcf“es
The nunbers gl bourtqidhs\m ppiicnelly ieperidindipr gpolerming subspnre: @isie MsreiR. g.

conposi tion s%mjd1§éa§é‘d)oxocfan‘?agé‘d headsc@is particles. For admnistration, it is
preferred to use X 1 x 109, cells 25 and/or }g gﬁlgltor cel Ieis)bound

per 1 cnfSof bea&g‘eé?“db‘ﬁp’l i“LdI/ PProRHEPECS GFfuTe Lare afgdyp
chondr ocyt essuitabis %ﬁr@géd&ﬁhﬂbﬂ@(ﬂﬂweqj’artﬁmldr idideased rmxamiaegeadmuu type(ecg] ntavuriehe

bj bef h
oxt 1 acel | ui ranpyd cdlsnts G REP Y he el RTBEIESREERG Be,
ext racel | ul atreatmentiof desaaset @adarnagediskint therretls wsedan tlagmtbmceﬁhe MRsesh may not
be readily 3 vérﬁioﬂ%ﬁﬂpb@ﬁbljoﬁla%@%n gﬂ)‘éeﬂF ;cQﬂEs tthgiebﬁ WheRGhe Qfsub BEbOT esent

|nvent|on the cel r ce are first expan

(i.e. sub%qiféﬁﬁ%}?d isfhonmdhe eelbusmlb%%mletwéag p&geﬂawtqelb &ser'w%w*g erray be
achi eved in gyrshé tteabthént @F Sdity(tRsibs, the RENS dhallibs AdipBEytesard/dF prszeaitbrt défle

fl asks. Agai n tge bi or esor babl e beads or particles may be functionalised
or 35 coat ed™°h suitable material to enhance cell adherence, and/or
coated with an ag%referdbq',alsesmeﬁhoﬂmoﬁthepmémnmanmeamfusmfwntheathygt(e.gphenotype.

The beads or rise
ot her benefi ceggllnthg)sir% “s‘%aéﬁi‘ lagé)de e}cﬁ%\?fﬁ&é %@é@ fh tﬁgé@ g‘dﬁa?/ggﬁg GIAGS}
and hydr ozﬂm tissue cegeperatietsmay be aﬁee\fﬂétahti‘d si§¢ of w@cwlm ea@txlgg@éqgengﬁn@m@r

i nvention, ‘iu geﬁﬂsthé’&o%&tb'aﬁlle%ad’yé aﬁ%%@@t’ah@al]@"ﬂéﬁh‘ﬂe@5(991@91‘6:%%1‘3e' I's

can be admm tient | diately after 5 step &) , after
further cul t afthageasts qrmért'elaeﬁrfelloaﬂagb%gemregémstnamsemds Iaﬁhlfﬁ ligats %0 r

particles. The réRddyioFih rbwm Elfveﬂith:ﬁ‘l thelcbﬂs t’m:d/awcmhm@eymeﬁ and/exeprogenitor

iati t / f
Subst ance 1'sCisdhespSl A age it pBRhansi <GS n Buele SR ale Bk iine
met hods 080 t seprpgressing, therbeads orantmm movndamebl)amm mdia:dcé—ﬁﬂmglhmﬁtase
t | arl
Gegenor at ] on 15 i Thél ey piclidelS8IdTBEHrG culfibh & B EAt birAlgy Uesbfition,
However, it pslwrgbyaﬁﬁerles pbxswl ’émpfttt%eherﬁé’tﬂHMBt ﬁ@ycw&rlctl%d%rmmamte f or

veterinary agplvemaht 40TesiRarte to Boﬁnﬂﬁssﬁdlﬁaﬁnrﬁﬂﬂitloﬁfwﬁéré tifelbeads d?ré}fahidl@gﬁe
" degener ation gr |n% iri)i/f‘ in racelr%} rses,, and i rticular 15

cartilage deden eelion;gg “?’WgcsBPriia’FﬁeoWegﬁ?Wr Q?”{T%ﬁép‘ﬂﬁaegeﬂ vent

i nvent i on3ml gel watrhativnl whieh niibkt ghadisetadoerselly affedtispsaeefilling ef thevisae t hat nmay
be surgicallﬁ %nganted into a subject for the treatnent of diseased or
damaged tiss & hus, in a fourth aspect, the present invention provides a
device having tissue20 |ike characteristics for treating diseased or
darmaged tissue in a subject, wherein said device conprises cells of a
types) normally found in healthy tissue corresponding to said di seased or
damaged tissue, and/or suitable progenitor cells thereof, in association
wi t h bi oresorbabl e beads or particles and optionally a gel and/or

gel -form ng substance The devi ce may be prepared by culturlng sald ceIIs
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WO 02/ O&23S7 10 PCT/ AU02/001 OG It wll be readily appreciated by persons
skilled in the art that a conbination of different types of cells,

pot ent i aWdoﬁ&z%ﬁe sane or different types of beads, coulgrhgusSetd O
effect repair of the diseased or damaged tissue. It will also be readily
appreci ated by persons skilled in the art that the present 5 invention may
be applied to tissue augnentation (e.g. treatnent of scars or facial
wrinkles). By the term "bound" we refer to any nmechani sm by which cells
and/ or progenitor cells may adhere to a bi gresorbabl e bead or rticle so
that substanti al IEheghpndspcyses andiosiprageniter/sHs pay beharvested by pay %fggﬁd to a

particul ar bhoheSOEdaAbetBa 8 Hut RSE Edhlvenididly, 8ydikdue ¢. Soitdthat bead or
s and/ or ogenitor

particle. Such nechanisns. i ncsude bi &%%ﬂ of chndho%tﬁ !
cell's to sai NOBHRAYIEiPROSeRiItafielp AR NE IR EHhiated\ PR sl 25 PRREI VSR G t he
bead), or viaddonERMrpwodtainal Celly. Prefeiadlye theohpedrbeyted andidr, progénitod cellet c. ) ,

or fragnents thereof,. whj,ch a covalently bound to the bead. By
the term '%ge"ﬂ}mO mregfﬁeorm {hSS %&J?éggrﬁ%g%r sem -solid solution or suspension

15 which is capallhe espansimatefi inghswethbinef the sasond aubihiydiaspecisepreéerahly
particles as xgﬁﬁcﬂﬂel%?ﬁs ﬁWMﬁr&%enito Q9’548 206 RRIIE, MGRPPefbabRAN 6 to-| REfon, ! |
e out o physi 0|a1 I Su

readily sett C sal i ne). h sol'ufions and, suspensi ons
preferably dey snofitheomethodbeqpman tothe afn F@ﬁ(a@(ﬂﬁ,(ﬁy}nsqum)y l(%’t?*‘fﬁ"e‘ggéced
In the #2 Zakun d)e iata saw4bl@BEh uBRIPH PEHiCdig, @At Gvithdut, Esrsextmple, 0agar
seconds. More preferably, such so,&utbilons ory suapengi ons, do hnot fl o 20

t hr ough al%4B8S ReNEEIEseR agre pregergbly, iy ggndugted in a blopeagtor guhgte th, qu ﬂr{?ti al
vol ume (44 niegibaciedgitated el #ébat&h hTheQxppnsidromay, tHomevghirebtvemdie thanuwnes at
37C and at nogphery u y L S8ls ther SST IR "
"conprising" S‘E%‘*' uﬁsogﬁ%rﬁ?%p%ﬁgﬁ%gf‘ﬁgegg@ |r§ ca% % ?)eﬁlsgt}}eégl nt gjn%ggbﬁgeggfagr to
t he incl usi ommeholyetianesditadedishocvhseneell speadiegmay be pedipteddyoigpidf st eps,
conponent s Oﬁc*hfeﬁ@'h ?F&@in%&clﬂ a9 FibPhrle BRUEFNY BRd VitohtinQWnPfand shibse§ldily st ep,

conponent or feature or g:t;r oup of steps, conponents or features, Any
di scussi ofp oBrongdf RNereactefc ,mﬁlﬁtOé\FE abaye, (e FrRansiongprid RQreQn Bffthf"he li ke
whi ch. has beggpah§ieh UfBFor May & belcBRdttedSREI freseaté ofbibscrbhigt peddoror t he
Fakon as. an” BEHFES] o, HAE Shigs o Parfiree e S SeAuBRE s SPed 1T BFEIoBY (e
prior art basftherexpans®ncthewelts aerepadgekitondelislgryiba retheveidiand dre-seededint t o
the present bRbSMklidle bdadf s Hrfitled oA LR IR it RBAOLEGIDST Or e the
priority date of each clalmo I'S applicatlon. e Inventionis
herei naf t20 paticles mayaot nedsesaribyybeigresgrbatia beags oo partiglen oW tiers the A¥PABYIARDI es
and aCCOWPanY.i;Cv_BB/efs ich‘_tUrP ina &Y&e%{iﬂﬁ&ﬁvme?&b alld Gigﬁdébib_ablie(bead%fort he f
ooy oS el S heis ke g ouat. PRy PR SR R YRS S,
and 10). 5 Fbedsorpasivleasit fserodsbaryods ieviahrufedm oire above ab lssbsbquentipbmdtthpe

. _ . : 0
agar 056 get o CERPIRE palssa o PRk oS0y beaf BEPGEARE" ON' 07"
contractieh af t er Asidpledidreatorthatds sfitabledoriexpeysiessofuells (aacthandraeyies)beads
R e

flask. Alternatively, expansion of the cells and/or progenitor cel?/s_may be achieved

with a tumbler-type bioreactor (eg: Synthecon™ Inc. STLV™ Rotary Cell Culture .
System) which may or may not be equipped with internal vanes to assist in movement
30 of the cells, culture medium and bioresorbable beads or particles, if present.

Where chondrocytes are used, culturing in a spinner flask or tumbler-type
bioreactor should ensure maintenance of cell phenotype. However, where the
expansion involves culturing in an essentially still culture medium, it may be necessary
to take steps to prevent de-differentiation of the chondrocytes. In both cases, the

35 culture medium may include supplements, such as ascorbate or growth factors, which
control the cell growth and characteristics.



on dem neralised bone particles with a collagen type | gel (Exanple 31).
Exanpl e 1: Chondrocyte isolation Fresh cartilage tissue is collected in
DVEM 10W%F§(§/(gg\?gut ol ogous serum 15 contai ni ng 100ug/ M pai gidddoveand
strept onmyci n. ter weighing, the tissue is placed in a sterile petri dish
containing 3-4 m of DMEM and dissected into 1 nmB pieces using a sharp
sterile scalpel. It is then digested witlh 10% w v trypsin in PBS at 37C for
1 hour. Approximately 2m of 10 %w v trypsin is used per gram of tissue.
The residual tissue pieces are collected by centrifugation ( 1000 rpm 5
m ns) and washedTBObigreshriRBle beadreor pagticdes ytilisedhig tb@@ﬁ&*@ﬁﬁﬁf@??‘%e‘!ﬁo m per
gram of ti Sﬁwtioéal%ﬁﬁafe&w G5O Rt ARy bl oA iﬁ}%EtfaBFenHQc@f‘dﬁfgmy,gﬁﬁ at 37C
of a mxture o g

using 2 m of bact eri al ctgl agenasé and h}/rgl uroni.dase, per gram
of tissue. Tirsesnrbabls begds pr nartisles prefesstiy havet GImelgHPHYMENHENSZRAIP PR dase
(1520 uni t s)ragrtbr406ut2d 102560 inagRAapRfesidg; lvill akarrdgeaize@f 36H0 S0 t / m

stock, stored at -7Q0C.in.a buffer,of, 50 tri s, 10, MM CaCl 0). to 25
2 m of Dﬁ/El@%Qr‘rH“'f g‘l"fa@ierl@f’@ﬁ?r;’f‘@? h@a.dsﬂf’é’r%oéélsrf%ﬁartsihg%eu@' gﬁlﬁéoggédc ! ' ough
a 70um Nyl onmiessphess; avoidy dissabike breroddikie) orar @ixtars of degated shapies.eOnébe epper

centrifugatig Iy &0 i n bl ue
count on a sl}?‘g ’ SQE%%&E%E%? F%B%%E}(@zla%p%lg ézex e@lngp g%?@@t%&?sdglag}lg%ga%%yggesh
skin, after itragularshapadaartivies aersoulotypically opeadvasrbiromicsushpie| o8 PHIETFIAS

DVEM 10% FB%oﬂﬂr Qtpkagous serum contai ning 100ug/ M penicillin and

strept onmycin. ﬁe tissue is placed in.a sterjle petri ?lsh cont ai ni 3-4
mM of DVEM and diT§§ééﬁr%S@rt?%{%befd?rﬁ‘BPa§‘i‘ gegay) ‘?F@'E%”‘?HQ f)“ys?}@f'f‘%eugﬁagﬂpel .
The tissue ipdggslﬁ?glap&yln@f inc}uﬂir@%iﬁlugﬁaﬁlﬁbm%waﬁérfﬁﬁhfas lgdutﬁloi_uugmhlggaer ]lc,lm
cont ai ni ng u enici,)]lin St.r | W r on o
fibrobl asts (S?Heg'aWHéyﬁeiq?g é’r&iﬂe? r@diﬁygé}eﬁgb&%respsué@ quh Ogel’ é‘ms/‘?lslﬁg‘ae on the
tissue cul t Useen pbaisinj el schifoltls 62uBGiAs PEAnod .Gl anchmixteies of Biglpgicallp

02/ 0G2357 15 Aﬁ@ﬁ(h%g%Pégm%gg LA Eflatiyf), thelbiTe ngadgabg{%agh 8Ppdrtiti¥s Maf

assessed using .%g)a count on a Lﬁ)t' Exan@I/aa 3:
Ost eobl asts i brotompirised of gthessphapmacentienlly sserptable Rg-plyingrdc sips HOYBIEBS or

aut ol ogous SEJdPARMAE B st e fild prfitied o1 demimeraliseli bepd)oMIgs, the The bone

is placed in a steri/l tri dish containing 3-4 m_ of The b
pi eces) are tP‘@\‘eFo’gﬁblegF%%rOé pﬁﬁlc%ﬁ/ﬂwgﬁ%oﬁﬁgg?ﬁ&f&ﬁ’&“gﬁS%F@PMW%%%&; ni ng
100ug/ m  penagn-pdlymeddishbstabegst omycin to all ow migration of osteoblasts onto

cultur o plasti o TREAH N ole e g bt ¥ Ratllh leorabiaciig behdiysfit?
nunbers ard sicsdsi thotoyglhmevermersf ¢ht hesilnor particlssinn spinner Baskior tumbler-ypa| |
(VRO ar e habipuatREPI: oy SLARIEAN exp ST AN WAG choROQRE OB ng L e ©
twice with smaintgnangss chpadfogye pghwiPéd i n DVEM 10% FBS or aut ol ogous serum

font ai gi ng 100ug/Tde tlﬁlﬁr@is@rbﬁﬁlé Bea‘&@@a%ﬂﬁ/@%& m(;aytbb_rﬁmommgw QFll:dasedairx:a t hen
ayered onto a Percoll cushion ensi t nd .ce :
af %/er centri F‘Ub"gﬁi 3ferigto § W‘ﬁ‘.(’ejlh"td %@6"' (6 ap P&%%ngrolr (gr&gPSEtttﬁ%gﬂfg&@gﬁt ure
fl asks. Veg i binds addlidli-sueface matiged] orgs Clelxaotetns asanes, colj agant Type A oYE I¥NHL, 20

t oki j fil [ |
S I L

5: Cell cultdrein nonolavers , chondr ocg)t@e(?,
ost eobl ast s asstht n themaintprance ebphenetypefesradypyyllicsllages). prediermlly, Hisdsrdshed

above |n Exa 5 il £ 4k SWhGadtbd%é TGP,
DVEM 10% FBS%@F&E&I%% ﬁngy RbMpfisd StHEEnOMLiAl a2EME sitch o6 BrdwthTadtbB g g B

Qus  serum contai nin 00ug/ nicillin and
st rept onyci nEG: F@fd@ﬁ'%%‘@&’l’b(ﬁﬁ“bi é%“‘g?é%%aﬂgé&éd% @EEEEIY ti ons or
change i s3pertayrineighian fibtomadslin) @ad hgdraplilig compounds ¢ogfdolydysing, chibesan,
trypsi ni sed %ng roggl ated into flasks as nonol ayers or transferred to
-beads/ par ti cl"g&ur Nk anple 6: Cell culture on non-resorbabl e beads Beads
or particles, forPeftaallyahepeaidex pitiakts, WithsuitableicallBins¥erghipgenpeotdlldi ng a

surface area 250~ , _ " et
- (DVEM 10% FB§9§:§’F%§3§E§}§‘§§§%§ %ﬁ'&%ﬁﬁﬁﬂ?‘%&w I £ ald/oP hel TR

o 100yg/ m penicilli.n an
strept omyci n)SUh&fa'@?CI'IPW@H‘?pr%%‘ai‘ﬁ§f aléeraatwb/_, Fheltkeﬁ‘ii%?fé?mﬁg?st"f”éh. suitaglel 05
cells, ei tsberceﬁﬁarfdv&qmégenuapmm @sbo6iatddtherpwitl, aisbe/adasif B epelin @ebtnation
previously isolated and frozen cells, are added to the beads or particles.
The bottle is then stirred in a 37C i ncubator (with



WO 02/ O&23S7 13 PCT/ AU02/ 00106 5% CO2), at 25 rpmintermttently for 2

m nutes every 30 mnutes for 3 hours, then intermttently for 2 mnutes
every 30@%%@%#” the next 3 hours, then continuously gdfgtodorddr pm for
15 m nut eén 50rpm for 15 mnutes, 55rpmfor 15 mnutes, then to the
final speed of 60 rpm The cells are then grown at this speed until 90 %
confluence 5 is achieved, usually 5-8 dags dependi ng on the original

i noculum For collection of the cells on the beads or particles, either for
rel ease and further seeding or for preparation for delivery to a patient or
further procdtsi sutableiphameddestials ab@at&glﬂmaef iande Bephysioldgicahpatine 3tEilPBS and
col |l ected b¥1s§&%5th{e‘iﬂ@&nﬁ8n 0 Exanpl e 7 Preparation of gelatin beads
Gelatin mcropartic synt hesi zed usi ng 6 %n met h r@;ofefly,
gelatin is di ssoﬁve%bkf aele@d/melcfetm@géebsaa%w %?IFUWF by DiergRprhal
mlliliters t@é HE dbshred ﬂmav\ﬂfeftﬁﬁhsl!ﬁ phﬂch:E@re stbstanviul e etailet wetheisite o6 stirred

at 300 rpm mllilitr n_sol ution kept appl i ed
to olive B8i Iadf“rW‘ fMa %%gﬂ@g’ SfyrRing ﬁﬁléStﬂcesfn@O hlf{?fg% Fésn?%{ﬁgsagnpr epar ed
contai ni ng Jaﬂ%We/matatml(@ (egl fﬁl&gﬁernd/o'mell@mj o1 atranisglutaspinass sy stempitof or 90

t Th i L ; 0 t
Mo Gor 1o e Gl of uindf Bef G theiefi) r@%‘@cﬁﬁ%ﬁﬁé“g8*"‘“'14‘?“%95?@3 S‘f”‘é 2%
Triton X- 1om1¢mnere8rsly| r aditiechatly, thhbeaelmspr partiples may e isubseantially reseiped at the
temperature ; Qlof 1 éPMLSﬁ%EHﬂI?a R@IJHé gellaﬁdﬁohga -BHthink RuBstSRE 6 MAinfiE thennel

and settled Tor one our portion is collected
and af t erl0gdieads of nerteclespHithin cisuie ?yBe‘é‘PGFFt“éﬁlé“‘%h@y\ﬁﬁﬁéﬁssqeﬂﬁmr&"&%ﬁnt ed of f

calr Ief Iul Iy aniﬂsfs&éa@ arplteh@dteas ﬂ%p)’kﬁﬁiﬂhe\ﬁﬂn’iémbmicﬁx& flapde £ aestlagéti membranely ed
m Ili1tres o ut

S t
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gel ati n beadslpne (i bernatinaberd resiedmataisleolgesrksush as ameléa@ndolgbakedﬁbrﬁus
th . Th | t t d
inder vacuuri R R ERAEST EfloBR thydiGiyE HMD, bk nbleAP POt SRS ST
PBS over rfi5ght pqulmwxmbtewndﬁ@nmdd&%kecwewmﬁpf nolx(ethydgng st 3/2@?6? %yel atin

m croparticl &Qp%eéépaddmr g@ﬁﬁmﬂi &bstﬁ@de'méélﬂlidlécﬁnp}lbe@ﬂ{eabbﬂbﬁbhads 30
Gel atin bea ovi di ng urface Eea of 250:5

hed th
S0 o1 of varadealiragh 8 GOVEMBFIOIUIIBRE B IHoR PER IR 260 i Dstn o ET R

100ug/ bpenﬂGAGk)l and gdro']‘ahﬂﬁllbﬁiﬂ%@t?]dﬁ)(smﬂl a3 Tost h&ntlupﬂed%dve)nm de a 125 Im
SpI nher ott elt S S
pgssaged cells or “3‘?%@'%‘85? S’Itstlhgfjffcgf'(gﬁ"&a{l?cfﬁfa P‘(y)ezc{eh&e%fgﬁsdan%% eP% ?ﬁfghgy%&gt hg
beads or :mar béunides theTteadbart fiaricléss whereready forradministrasion7magbe ponflusat oy {vvl th
5% Q02), : hen %'g)r éo%%brﬂt %{HJeF %@tbktx*efeﬁ) & t@a’ﬂH%@@ c@ﬂ’sed’n\ﬂ/o?%ré’geﬂ%rec%llg afe 3

hour s, pmintermt m nutes every nu'{]@s fo t he
next 3 hoursprefer&bly@SQQw@Z@ﬁVCaEhbWPﬁBQ?/WUSHame% in4 E@I‘Vlfl rst at

45r pm for 15h6'0v5\1é¥ %ry &%b%ﬂdxﬁgru Gﬂfh@khﬂ{’éct@hﬂlﬁ Q@g déﬁfpl@@ihf)@andlﬁzé)ldﬂmees t hen
to the final s.ar tihi ed unti |

90 % conf | ueh‘é“l—’)‘s S P%f&‘ﬁlle%v adJE'&'étlr?tiPnSItSS Qfﬁgeéregécbgﬁoli ’ﬁg],) R 1t’?1§0 gl nal
i nocul um 24~oand’et pregéniton ceifs Honad perlll an’oof Yehds drgadiclasr particles, either for

| d5f tient
or furthor proces gty HBORHePire 486, BICABAADLAS: Seting 4eleehdt drbaflih o1
and col | ect echaypeadministeiedao itlmubjlectgb¢fere10rmﬂ§htbﬁ@h@&rocyg?56\mﬁCfemmge&reét| n

beads 7 days (aikitie &téd Pd?n?itnf@ﬁ@lﬁ&@b’lg GRoweler Rﬁs prefefednimkeedsts. 10
Exanpl e 9: Preparation o a}s and_particle

Pol y(1 act i deew@acgll ylebmaae}cae eafao %O(rpem)ofv%ﬁgrea?tg% Srhighympy,not be readily

t etrahydr gf uigectatnel t hen enul sified into an aqueous solution containing 1 %

| | al h | t th t
Lol e and vere IRl nChi Rt SLNE R GRIMBRLSE o albEd, P
dried in a vapcogenitaveils aiedfirst expamitd aid then (theubﬁqgmtla) beond;te hl@fegﬂbabjﬁrn wer e
typically obtbggggeoq amc}e*g %.sgﬁg,r&g%gﬁe{%,m; ul@@lelar@h (@ slﬁemedml) of Aftidseoat ed

‘into a narrower SI y SI eVI terﬁatl vel Y,

PLGA parti cl esltung ﬂahlés dﬁﬁ"ﬂ dbe @przeéorbabigée%déroé pamicles may s fURGLIQBMISSE OF ar ger

particlesgsn c%aﬂé@ﬁwgﬁﬂiaﬁl%rmatﬁﬁhmg eﬁha%b@&ﬁﬂaﬁh@&n@é and/8r E&aﬁ‘ﬂ with S0 8eft toof
wat er. Sieving provid Pal’tl cles of |rr aem red si ze

range, for eauipl hsanaiptenpice ot shondimmytegiien Hhagae. nﬂﬁéphqaé&ﬁ FS WALk A
beads and particles was carried out by adsorption of collagen | or collagen
Il froma solution containing 50 ug/m collagen in phosphate buffered
saline at roomtenperature for 1 hour. Subsequent washing in phosphate
buffered saline renoved | oosely bound col | agen. 25 Exanple 10: Cell culture
on PLGA beads PLGA beads providing a surface area of 250-500 cn2, are

pre- mashed W th 50 m of marned nedla (DNENI/ 10%)FBS or autologous serum

. A NN e o, N o~ a2 o



35 until 90 %confluence is achieved, usually 5-8 days depending on the
original inoculum For collection of the cells on the beads or particles,

ei ther fQfg {@Mﬁée and WD 0210&357 15 PCT1AU0210UL1CG fpiE¢/RBe2/dedi ng or
for preparation for delivery to a patient or further processing, the cells
and beads are washed with warm 37C PBS and col |l ected by centrifugation.

Fi gure 1B shows chondrocyte culture on PRGA beads 14 days after
chondrocytes were added to the PLGA beads. The chondrocytes have been
stained with goat anti-type Il 5 collagen anti bodi es thereby indicating
type 11 col lcaggrissytherheseiicialgants sechias: grovidifastats) shiicesrminadycans ¢GAPSs Fresh

bone, free fp ElieRbmbbsede and rinsed with phosphate buffered saline
(PBS) is drlegﬂgﬂgp Len Ig?ushed and mI%i d.to I‘OVI artlcl(gs whi ch are

separated by 10 & &gimeghod ¢f the (rirdragpeckabihginyey ‘P'? &g 96 S PHRATMGESWER ¢ hr ough
a 123 mcr Ofbgﬁhd?&'&l,s addlor p@géﬁtcﬁlﬁeﬂﬁ?ahweaﬂgﬁxﬂstmedrtothespaama imhledigelpafien cl es
are degrease ano

Particl es® arséept(ﬁgn r\ﬁgteﬁgﬁ{hehr@ uring R the ¢ 8ﬁ %@m{;‘ﬁégé,%ﬂ@nwg oglﬁﬁ%n afl e

Dem ner al i squartivdese particles are prepared by agitation of bone partl cI es in

0.5 MEDTA, pH 74, aglﬂfmﬁgtlgﬁ of {hlfetc@lrls érﬁip(‘? Jﬁ‘&%eﬂopé’ellg‘ﬁmésgcnmﬁtﬁ Hgat i on,

15 this process was repeat r two tinmes. Exanple 12: CeII
culture on Hheads qfaqamcé%eagd@eh amdfcé geFfasmingssubstansrie pisgrably by dnigeionpy
Exanpl e 10, dﬁﬁ,ﬁgg& pib@AReparticles, both untreated and demneralised, are

used i nstea PLL.GA be 20 Exanple 13: Cell cul.ture i bi or eact or
Beads or Barticl d emtbpadé@i” he PrgseRIAXENIOR areIup3r %é’&e?cﬁd&% B or 8 or

10 or _lﬁrtﬁﬂuﬁﬁ n lrﬂat&?orbﬂo(ifeeﬁﬁérﬁ) bf arsivelar astilagdtighe Asgemetati®adt mjuwgssel of

a Synthecon ture ste t f W th

= AR PR o %eéﬁ&%m o lgf:&ﬁ{eﬁer Qgsoé{?‘??ﬂqicdl"‘%d thptfie 4

st rept omyci rmethddsamay welbbe e.stalb@nfov&dem@n}' ﬁml@ai!@ﬂsdelgt mrtheéreatmeat ofumi di fi ed

i ncubat or wi cu.ﬁa(occagnp%' Ht % ; t 1{ﬁ§§gfmraé@ HoPsek hﬁld'lﬁ”tﬂe' tedathéft f hRRuRPeEd
u

at 15 rpm e spee ust ed, gepen ent on the nature and
si ze of tHe %étdag%qlegsmf@w@@arx Waaontmawséa@za particles are not

SeL“ ' gg nor hCOl |’I'r§\@'p‘9§blew ihventiog al%d@@r&}gfél plafed th@ﬁﬁ)ﬁhctldﬂtﬂé‘aafsmef-lﬁ{el”ﬂeng:ea fluid
or bi t within the cultyre I, U is every 1 or
2 days. Exanippimaybe %&ﬁ%ﬂ "Hﬁﬂ]??c" st @*bj%} ?05§Fe?gea$g18x§] g %Sfla?yer culture

Warm 37C, Odﬁndgemlysut:rypm nin PBS is added directly to tissue culture

fllask, Sml per 2 uﬁ'l 18 4o %x%g%s%%&”ﬁ{ %%s%ﬂrln%% E)R p?o\)iﬂe@ldto%%cgﬁﬂlh%tl?s%@-

dlslodged fromth action
nechani cal0 alike dharacteistics fpntreaﬁmgtdnwwdr@r domagdddrssml@ a@@bjeébt“éidf%ysald

centrifugati d WO
02/ 062357 169%&%/%%%9%06%8}’ t’g‘{rﬂgé gﬁzg,%rg;r o f‘ggﬁﬁ’%gl@“dﬁnﬁ?@ D ot

medi a. Cel | ssaid diseasehedpmpged ssyey q’“ﬂ%ﬁ“'&%mﬁg M cell i 450010ty 4
of cells frowith®laesdrbabRaskads or particles and optionally a gel and/or gel- formmg substance.

The device may be prepared by culturing said cells and/or progenitor cells in
25 association with bioresorbable beads or particles and optionally a gel and/or gel-
forming substance, for a period of time sufficient so as to form a tissue-like mass. The
cells and/or progenitor cells may or may not be bound to the bioresorbable beads or
particles. The bioresorbable beads may have fully degraded priorto implantation of the
device, but preferably, the beads or particles are substantially intact within the device at
30 the time of implantation.
In a fifth aspect, the present invention provides a method for treating diseased or
damaged tissue in a subject, said method comprising implanting into said subject at a
site wherein said diseased or damaged tissue occurs, a device according to the fourth

aspect.



5 Apply 6 Ml of warmO0.3 %w v trypsin directly to the collected and washed
cells on beads and incubate at 37C for 10 to 15 mnutes without stirring.
Apply 20%@06\9@7m PBS to the mixture and gently pipette pEr20620@ewn to

di sl odge cells frombeads or particles, which have a size greater than 70
um Transfer cells and beads or particles through a 70 umfilter into a
50ml tube. Collect the cells that pass tWrough the filter by 10
centrifugation at 1000 rpmfor 5m ns. Renpbve the supernatant and gently
resuspend the cells in 5n of nedia. Cells g{ﬁ Cic,ou ted usi ng g t%g)a bl ue
met hod. Exanpl e ltevillereadily appresiafqdbyrnessong rilied 1n thead thang SPROBalipPn 8F war m
0.3 %WV tIiylstm topdsRECENS, borehilyCsl the sémeslorditfersastypes efilehds, touldbe beads
and incubate at 37C for ,20.m mjt es. Tpe ggel atin beads were digested by the
enzyme,  rel 358 WFttererepar PEthe dissased on fAmEEditsitut t he need for extensive
mechani cal agi t attiwill.aloie readibrapposelatezichiyegkréons sldied inf thg attitloat tieet pré@OO r pm
for 5 mns. .Renpve 1 _ 5 1n 5m of
rodi a. | Cori 4NAPEO Lot e BTG Al HRRCAERN b L RRUGRROR 4l SRS -
Transfer of walkles)onto resorbabl e beads for inplant Cells) such as

fibroblasts, choRdrRCSbodRl SRS tSalf meSHARTmBYPRRich BN/ drr eshl y
i sol ated, or previous|y pasgaged in rmg@gﬁyer cul ture or, on non-.rlﬁg babl e
figlienl

beads or parArPganger eslls mayradhere e pbioresomabledead, oF pariplg SO thyt suhstan
i sol ated, cuflsait @dllaadl/drrpra@gunito2Eelid beumiidpepeitaldr hivegontablevpaidar pbkieNd /| 10%

FBS or auyt.ol ogous serum, contai ni ng 10Qua/ nd nici.l | . st ept onycin) at
37C, and ‘ddd& ak"i"’ﬂ?‘ﬁmg'ﬁ%‘*ﬁﬁéaﬂg‘c'& %BQ? me(c:t%e%lss,m Sa"é%lyﬂe @ﬁgwﬁlogs 7 or 9or 1
|, and att achordrbeytes dngd/ar pyogeaitar celln to sad beadrviag angibody (whish maybranpl es 6
or 8 or 10 o : gl i ; I L

staining An %&@gﬁ%g@%‘@g? H@lﬁf’oteé;ﬁl, ﬁﬁv,lgg %s@hgﬁrﬁégggég?” aP ?ﬂly@lfgg I’?\l’Ell;ngrbl e 6,
8, 10, 12) iXl ewa, emannttheisnb matighyaay slsp basevalently bowng tojthehead.  ne

phenot K'pet i's hmﬂigyﬁh@%rths'ig@lgtvﬁe ﬁ[é%r it@ﬁ'% \ﬂfc_oh'b of @mliapli¢ gd)luﬁ@l?or suspension

i mmunohi st ochenj ca rkers that can distingui chondrocytes fro

de- di f f erlEnt VRERE Rpafle hisHife yettims o bt‘?rﬁﬁ?%fﬂbffgt,’eags lelEiers F?{{H‘egr 35

t h? gl ycosara'baog(cytcamesofbgaretﬁe@dd @Tpaﬁt&ﬂéfsiWiag‘eadiliy&e@lleeqnaofamuyafakfgi@% fi ljt er ed
solution in 3% aceti ci.d at ,pH 2. 5. After fijxingd

£ or mal deny e Susf pdlGtichs i BiseBedionsrifanly 40,8 sifl BRI s

i ncubat ed i n(@%¥achici)d44oil glaced indhe #2 Zah Cap) 4130eC god atmasphéric pipsshiedd f or
at |east 20 ' r j i i i hod sy neut r al
red stain ig E%g%?f%%ecihdsgﬁg%&? eft?f"‘ﬁ@igi‘c\gsﬁ’rshé‘ pﬁ%l?ﬁ?lgﬁﬁ%qﬁ?h&?&ép

Hi st ocl ed0. thraughdiideZahy CupSiarase; bk, dhatdg lessthay Svaefiae Hitda! yrswicdr ml

stai ni ng Theplphantnerer DihnCilg) foed thelitbafid 2 thinuied &e37 Wty ampamoipheric

i mmunol ogi cal markers. For articular chondrocytes antibodi es agai nst

col l agen typ¥*¥HS s used to monitor the correct phenotype and an

anti-col | agen typkhelterust icomgyisd"s"conmtisest and Heanaprisingd aeusedrthrovghatidige or
de-di fferentjati-Qn. | . L i i on,
for exanple s[?ﬁ&zlglg fo-nc%F ?n%'iad%dgé]ﬁf rgggﬂgesl;ﬁél? %‘Qﬁﬁf%@é@?ﬁfﬁ ’%c?@%ﬁrq%gﬁggdded
to cul turds orgrbyp ofstepsf ¢coraponeots o featuaes with of wshenjha inglypiogof p fiyther6 days.

After washi nged r&oW@BH&rE@ﬁfeaﬁﬁé bSg8lp BERES, 86ipdehisior xaghrepnce in 50 % (v/v)
met hanol in PBS for a 0 twice in cool 70 % (v/v rretheinol &]PBS

nm nut.es, i,
far 10 ninutes, t%@hgl*ﬁ?%%}Ppy%ﬁ?FW“(%Wﬁ’ ‘%&tﬁéﬂ%ldeY‘ﬁew’aic?eﬁé’F Hhgi ks vy
gl ut ar al dehyprg besy ifetudes erlthe prasbhtespseificationfis saély festhd purpose ofgeoviding a

PO pBe s o CorBe T Bl Tienfib ' Bt an PO AT bR p By ol ot o
appl i ed f30 thebs matters 6wm pashefghapoersrt base ny waretcommeasgeneig! imawledmsn tha

FI TC- conj uga i i i i (L6 : i £1: .30 i | uted
1 1h 500 Wi HEs e trk et shiifdrfiof Bt eSisfba if Ao clso i Il UL | L
with PBS tw peorityldateni£ach elpimn plthisapphessi@ni n nounting 20 nedium (e.g. 90%

glycerol,, 10% PBSrhdinQemiontiPnBeiwhfrer i HRErRRERbed bURGODf HefolloingGioad on an
"Opti scan conL,ocaI m cr oscope. Exar’ryl e 20: Evaluation of cells by in situ

hybri di sat i of™aHB FRMP rPOMRIAYInG fislresy, hybri di sation characterisation
are fixed as in Exanple 19. Iri 25 situ-hybridization for nmRNA encodi ng,
for exanple collagen type | or collagen type Il is perfornmed using UTP-33P
detection followi ng the nmethod of Bisucci T, Hewitson TD, Darby I A, (2000)
"CRNA probes: conparison of isotopic and non-isotopic . detection nethods”,
in Methods in Ml ecular Biology, 123: 291-303. A type | collagen riboprobe
consisting of 372 by region of the human collagen pro (err)l (1) gene or a
type Il 30 collagen riboprobe consisting of a 200 by region of the bovine
collagen a 1 (I1) gene, is used. For RT-PCR cells (pig chondrocytes) are
cultured in nonol ayers and retrieved as in Exanple 5 and Exanple 14. Cells

1 = 1 AR A N /1 1L T



WO 02/ O&23S7 18 5 10 15 PCT/ AU02/ 00l OG 12,000 x g for 15 mnutes at 4C,

t he upper aqueous layer is transferred to a new m crofuge, and an equal

vol une ofyd goRhsyanol is added and mixed gently. The sanppegavi@idencubat ed
at roomtenperature for 10 m nutes and centrifuged at 12,000 x g for 10

m nutes at 4C. The supernatant is renoved carefully, and the RNA pellet is
washed in 1 m of 75% ethanol by vortex Hi xi ng and then centrifuged at
12,000 x g for 5 mnutes at 4C. The ethanol is then renoved carefully and
the RNA pellet dried by air. The RNA pellet is dissolved in 20 ul of
DEPC-treated water. The nmRNA is then reverse transcribed into cDNA by using

ol i go-dT prlmfd@m, HPERSF,‘E{L,E'B dnvi §09 manuf acturer's

recommendat i"ons nol gl es of 2 ul from.the reactions
are used for arrpi Igf"fecbi’ioc‘fﬁjeéfm P é(r"i“ﬁgeg q%é‘fﬁ‘?ﬂjir?)cryt?ﬁ“sgrgﬁ'gb?’?g%atfrbr t he
anal yzed geresds (R¢Rnd PBGIA ivads ¢B)g(Bxampleed aodittOpy 3 mi nutes denaturation at

95C, ot gued bY it Ly Ghen Blud FLOML&icdTRRLI R bRl Rfns s FLRUL €

anneal i ng”at el o or analyzed
genes are deshegmeacasprbmwwmgalyse@ byl ¢otropheresiponiiraEaEEeATiSieample (SEQ | D
NO: 1) and 5'pf GGGGTGTTGAAGC-}S (SEQ I D NO:2) 20 Type | coll agen:

5' - GCTGGCCAA ATGCCTC—3' Q and G 3'. (SEQ
ID NO: 4) Type || Figare %@‘&WS tge e#%%‘?h@%ﬁ?ee&e%@,&ee@n %E@%ﬁg}”%ﬁd 25
o N0 7 7)‘” e ﬂéﬁ"ﬁ“ TG e A (00
n ' Al

- CTGTTA 0‘(’%’135‘ 06‘36(‘” ﬁ%ﬂ&%@:&ﬁ&%ﬁ%&d?cyiﬁm I D
NO. 10) This onedeahmmhsed bBngparticlgs with\Wooll2ged C35l7gel QEfampipBe). 21: Synt hetic
gel preparation PCT/ AUO2/ 0010C A suitable gel, that is bioresorbable, is
formed by using a precursor consisting of PEO polynmerised at its termni

wi th ol i gomdExample d: Hyhhmdrocvse isglationuch as gl ycolic acid or lactic acid,

and end capped atFr«f&hlcat‘?xlldeQ(sﬁer%l@é&Yedqﬁ'DNIEW[(‘)%'F‘BS"MWM&OQ)L@@&MH%V| sabl e
acryl at eﬂgr oup,

, risation of the precursor toform I
brief exgdsuostamng 69%‘5%@6%?%‘?1”@'6‘% StrRRlOMYFia; AftegRiciBhings tha tissupis P?acgg
Pr epar iat } on iafa s@er?@bétﬁ d@dhcbé)bﬁaﬂﬁg amdnlSMTlDMEM andeisseviedtintoel @af pieceaf t er
renoval from a gelati ead . s rom
ot her subst r'&t Sh&Fpesq?FB%%f‘l t'? g :Aﬁ'tod% W%S?e%agﬁ ntlggrrpl e 7,
or ot her bi oﬂoeédmhabﬂh;mrbweamsel)o?.mbaf tQ‘kﬂ\e/s' teppsinris Es@rppr gragn of tisBxeanphee 11, in
DVEM cont ai ry, Bguﬁwﬁsme%&%m%% &40 b)ﬁeéﬂm@gég&rﬁgos@gm SPHHf) aff Washeged W LR

a synthetic recursor suc forma uni for m
m xture, a6 twlth ﬁBSg@pn wgtq&i@usmg approx1mately 5-10 ml per gram of tlSSUC) A second

digestion step is then performed overnight at 37°C using 2 m! of a mixture of bacterial

collagenase and hyaluronidase per gram of tissue. The digestion mixture is prepared by
adding 2 mg hyaluronidase (1520 units) and 200 pl of collagenase stock (taken from a
3000 unit/ml stock, stored at -70°C in a buffer of 50 mM tris, 10 mM CaCl,, pH 7.0) to
25 2 ml of DMEM and filter sterilising. The digested tissue is passed through a 70um
Nylon cell strainer and the cells are washed and collected by centrifugation. Cell

numbers and viability are assessed using a trypan blue count on a small known aliquot.

Example 2: Fibroblast isolation
30 Fresh skin, after hair removal and washing in 70% ethanol, is collected in

DMEM/10% FBS or autologous serum containing 100pug/ml penicillin and
streptomycin. The tissue is placed in a sterile petri dish containing 3-4 ml of DMEM
and dissected into 1 mm® pieces using a sharp sterile scalpel. The tissue pieces are left
in culture in DMEM/10% FBS or autologous serum containing 100pg/ml penicillin and
35 streptomycin to allow migration of fibroblasts onto the tissue culture plastic. After
cells are visible on the tissue culture plastic, the tissue is removed and the cells sub-



formed by a brief exposure to ultraviolet light. 15 Exanple 23: Bi ol ogi cal
(collagen) gel preparation Four grams of type |I collagen, type Il coll agen,
m Xt uw.(i_ fjese col l agens were dissolved in 1 litre &@yRibhAResd C acid
soI ution %e coI | agen sol ution was spun at 9500 rpm 4C for 45 m nutes.
The supernatant was collected. The collagen solution 20 was put into a
di al ysis bag and then dialyzed against 2B litres 1Macetic acid for two
days, then against 25 litres water for four days with nultiple water
changes. The col |l agen solution was then concentrated in the sealed djalysis
bag by hangicnljuied. &ell aninhens ahd giebHisp arefassessedaising atmepanibiug couBhREmsPalt i on of
the coll ager&nﬁgh%gﬁl was about 20 nmg/m (2% w v). 25 Exanple 24:
Preparation o s, beads and biological gel mxture Cells, after
removal froma gelatin bead substrate as shown in Exanple 8, or. from other

substrat es, Easdlk 3€©stédbiash iotdti Iat| n beads, nmade as in Exanple 7, or
ot her bi oresorba S, ,0r _par c t ai gous serum
or 30 bovPne fetEFeSBziP'?'cglel?%ﬁ]'s %Or“ﬁ QM}EW%M gﬁ%"?&?"é’a oﬁ’sy%e%xg

precursor, swotirmsg 2@ obpdnagiin and Isueptomygneﬂ"ac baneais pﬂa@eExamwrelemm to
forma unif %ﬂ{" %%ME 3 &Bot‘[ﬁml :ngggl% ﬁ@&gsé afd leR3h Eblﬁ]r@ﬁl EMEH‘W]@%’

m xed, with ormalon eing ach ubation of the ture at
37C. WO 0FBfborairolpgorys ATy w_m@gZQPLB( praciflm W’éﬁf&Pf&‘myﬁw tefa ow

cel | s-on- begggrand of o§t)é6'515‘§¥§ bfto &R tisthi X Elfuge Q@étlcs Midraehestetvizitde getlat i n bead

substrate as, shown in or to re abl e ads. o

particl ed0 éfsé“ec%‘llq“é%l?]éﬁ'cg&' S’PP‘c‘)Wﬁ@OY?Pg“@Jf‘? g H$>‘5’t‘ yred g SG@EWPPQS agd i th
t he excess oyabilityearéesdested bsing beiypan bleeromed on Asmall dnbwnaliqudie beads are
then m xed with a synthetic gel precursor, such as that -.of Exanple 21, to
forma uniformmxture, with the gel being fornmed by a brief exposure to

ul traviol et Eimimple 4ExStemp|celid®lftigpar ati on of cel | s-on-beads and a
bi ol ogi cal gel %&M{ﬁesjegc%ell%t g.} d ez\%@dggr@h% stldi florR Bakk SPswr at e as

shown in Exanp ds or partjcles, are
col | ect ed5byasalf$t9w Reg mprsow g washed viee wit Sf%ll%gﬁﬁlﬂée“ r\g,pqueqqq ibycess

culture ”Edlﬁwiémnob@mgof RBNE6us sEhﬁn@@lthuﬁufgrlobhg/nhq;ad@nﬁm end hen . ni xed

wi th a bi ol ogi cal recuyrsor n prepared
as in Exanpl reg@m;& @Pﬁg ﬂ? ?%Wﬁ“ﬁr? ?Ff%"toﬁlﬁ)ﬁéco a?l”lg}go'?)psﬁ‘?gy%gl | agen

sol uti on wasddmsitBchnd zeltd ddtlecee aﬁa'rd;entvffugatﬁ)n)Koﬂ‘(ll:':MmadHDg]anpanansfalfredltOI\l NaOH.
Four parts of thi ] Le yies ad
composi 1 es. 053 PR RS YARBUIMHR ok i fldnd R RRNRL A ORI W RE T
an hour, 28 Q(wi{ldemea&ﬂdlt@vdwlﬁydDmgﬁtéﬁwrﬂaﬁ@llémﬁwesan i mpl ant ed ni xt ure.
20 Exarrpl e 27: In vitro culture of a cells/beads/biological gel mxture A
bi ol ogi cal gel contai ning cells and beads, as prepared in Exanple 24, is
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streptomycin) at 37°C then placed inside a 125 ml spinner bottle. 1 x 10° cells, either

35 freshly isolated cells, previously passaged cells or previously isolated and frozen cells,
are added to the beads or particles. The bottle is then stirred in a 37°C incubator (with



5 described in Exanple 27. Exanple 30 In vitro culture of a

cel |l s-on-beads/synthetic gel m xture A synthetic gel containing cells on
beads, ag ﬁp} 6d in Exanple 25, is transferred to a celpcwabiduosp! ate
and culture n the presence of ascorbic acid as 10 described in Exanple
27. Exanple 31: |Inplant of a cells/beads/biolosical gel mxture into
animals Either a cells and beads or a celdl s-on-beads in a type | collagen
gel, as shown in Exanple 24 or 26, is injected subcutaneously into nude
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Exanpl e 37: Repair of a bone defect using a cell containing mxture A
material is prepared as in Exanple 34, but with osteoblasts as the cell
conponeng,‘,da#‘%()%sqshed bone particles, and is injected i ntgrpatn@withedef ect
in a sheep tenmur. Histol ogical exam nation after 2 nonths is used to
denonstrate bone repair. WO | 12/ O&23S7 PCT/ AU02/ U0101 23 Exanpl e 38
Repair of a bone defect using a cell condai ning m xture A materi al
cont ai ni ng osteobl asts, crushed bone particles and type | collagen is
prepared as in Exanple 37, but with the addition of BVMP 2 or other fgrowth
factors. 5 fen contimmualy first at Afwet fod 15 minutas, thamPramfeicts minutess e Penur
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sheep. Hi st ol®gli cal” exam n nonths 1s used to denonstrate

ti ssue repartlle gebtansiads. 41 Repair of a tissue defect using a cell
containing mxture A material is prepared with two cell types, fibroblasts
and adi pocytes, as the ceI I, 20 gonponen cul tured separately on gelatin
beads, ad0i dixammeds : o PLx) be nd_parfigles , { he col | agen gel, and
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Alternatively, PLGA particles in the desired size range were obtained by crushing
larger particles in a homogeniser, using a suspension of 1 g PLGA in 500 ml of water.
Sieving provided particles of irregular shape in the desired size range, for example 50

20 pmto 250 um. Surface modification of the PLGA beads and particles was carried out
by adsorption of collagen I or collagen 11 from a solution containing 50 ng/ml collagen
in phosphate buffered saline at room temperature for 1 hour. Subsequent washing in
phosphate buffered saline removed loosely bound collagen.

25 Example 10: Cell culture on PLGA beads
PLGA beads providing a surface area of 250-500 cm?, are pre-washed with 50

m! of warmed media (DMEM / 10% FBS or autologous serum containing 100pg/ml
penicillin and streptomycin) at 37°C then placed inside a 125 ml spinner bottle. 1 x 10°
cells, either freshly isolated cells, previously passaged cells or previously isolated and

30 frozen cells, are added to the beads or particles. The bottle is then stirred ina 37°C
incubator (with 5% CO,), at 25 rpm intermittently for 2 minutes every 30 minutes for 3
hours, then 45rpm intermittently for 2 minutes every 30 minutes for the next 3 hours,
then continuously first at 45rpm for 15 minutes, then 50rpm for 15 minutes, 55rpm for
15 minutes, then to the final speed of 60 rpm. The cells are then grown at this speed

35 until 90 % confluence is achieved, usually 5-8 days depending on the original
inoculum. For collection of the cells on the beads or particles, either for release and
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this process was repeated at least a further two times.

Example 12: Cell culture on bone particles

Culture of cells on bone particles was as in Example 10, except bone particles,
both untreated and demineralised, are used instead of PLGA beads.
20

Example 13: Cell culture in a bioreactor

Beads or particles with cells attached, as described in Examples 6 or 8 or 10 or

12, are placed in a bioreactor, such as a High Aspect Ratio Vessel of a Synthecon™
Rotary Cell Culture System, where the vessel is filled with DMEM / 10% FBS or

25 autologous serum containing 100pug/ml penicillin and streptomycin and air bubbles
removed. Culture is continued in a humidified incubator with 5% carbon dioxide
present, with the initial rotation speed at 15 rpm. The speed is then further adjusted,
dependent on the nature and size of the bead or particle so that the beads or particles are
not settling nor colliding with the edge of the vessel, but are forming a fluid orbit

30 within the culture vessel. Medium change or addition is every 1 or 2 days.

Example 14: Removal and transfer of cells from a monolayer culture
Warm, 37°C, 0.3 % w/v trypsin in PBS is added directly to tissue culture flask,

5ml per 25 cm®. After standing for up to 5 minutes, cells are dislodged from the plastic
35 by gentle pipette action or by gentle mechanical action. Cells in the trypsin solution are
collected by centrifugation at 1000 rpm for Smins. The supernatant is then removed
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and the cells gently resuspended in Sml of media. Cells are counted using a trypan blue
method.

Example 15: Removal of cells from polymer beads
5 Apply 6 ml of warm 0.3 % w/v trypsin directly to the collected and washed cells

on beads and incubate at 37°C for 10 to 15 minutes without stirring. Apply 20ml of
warm PBS to the mixture and gently pipette up and down to dislodge cells from beads
or particles, which have a size greater than 70 um. Transfer cells and beads or particles
through a 70 um filter into a SOml tube. Collect the cells that pass through the filter by
10 centrifugation at1000 rpm for Smins. Remove the supernatant and gently resuspend the

cells in Sml of media. Cells are counted using a trypan blue method.

Example 16: Removal of cells from gelatin beads

——

Apply 6 ml of warm 0.3 % w/v trypsin directly to the collected and washed cells
15 on beads and incubate at 37°C for 20 minutes. The gelatin beads were digested by the
enzyme, releasing the cells into solution without the need for extensive mechanical
agitation. Cells were collected by centrifugation at1000 rpm for Smins. Remove the
supernatant and gently resuspend the cells in 5ml of media. Cells are counted using a
trypan blue method.
20

Example 17: Transfer of cells onto resorbable beads for implant

Cells, such as fibroblasts, chondrocytes, osteoblasts or other types, either freshly
isolated, or previously passaged in monolayer culture or on non-resorbable beads or
particles or on resorbable beads or particles, or previously isolated, cultured and frozen,

25 are suspended in warmed media (DMEM / 10% FBS or autologous serum containing

100pg/ml penicillin and streptomycin) at 37°C, and added to pre-washed beads or
particles, as in Examples 7 or 9 or 11, and attachment is by a gradual increase in
agitation, as in Examples 6 or 8 or 10 or 12,

30 Example 18: Evaluation of cells by alcian blue staining
An advantage of culturing cells on beads or particles (Example 6, 8, 10, 12) is
the control of phenotype. For articular cartilage, the phenotype is monitored using a
variety of histochemical and immunohistochemical markers that can distinguish
chondrocytes from de-differentiated fibrochondrocytes. Alcian blue, a general stain for
35 the glycosaminoglycans of articular cartilage, is prepared as a 2% filtered solution in
3% acetic acid at pH 2.5. After fixing in neutral buffered formaldehyde for 2-3min,
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slides are incubated in 3% acetic acid for 3min. Alcian blue solution is applied for at

least 20hr at 37°C, slides are rinsed with water and a 2 minute neutral red stain is

applied. An ethanol rinse is used prior to mounting in Histoclear.

5 Example 19;: Evaluation of cells by immunohistological staining
The phenotype of cultured cells is monitored by specific immunological

markers. For articular chondrocytes antibodies against collagen type Il is used to
monitor the correct phenotype and an anti-collagen type 1 antibody is used to monitor
the extent of change or de-differentiation. If cells are to be stained for matrix

10 production, for example by anti-collagen antibodies, fresh ascorbic acid must be added
to cultures daily to a final concentration of 50pg/ml for at least 6 days. After washing
in warm PBS, cells on beads are pre-fixed, once in 50 % (v/v) methanol in PBS for 10
minutes, twice in cool 70 % (v/v) methanol in PBS for 10 minutes, then finally in 70 %
(v/v) ethanol in H,O. Formalin or glutaraldehyde may be used as alternative fixatives

15 for use with proteoglycans stains such as Alcian Blue. The primary antibody is diluted
in PBS (e.g. goat anti type II collagen diluted 1 in 5 with PBS) and is applied for 1 hr at
room temperature, then, after washing with PBS, an FITC-conjugated antibody diluted
in PBS (e.g. rabbit anti goat FITC diluted 1 in 200 with PBS) is applied for 1 hr at room
temperature. After washing with PBS twice, the beads are resuspended in mounting

20 medium (e.g. 90% glycerol, 10% PBS, 0.025 % DABCO). Fluorescent images are
collected on an Optiscan confocal microscope.

Example 20: Evaluation of cells by in situ hybridisation and RT-PCR
Cells for in situ hybridisation characterisation are fixed as in Example 19. /n

25 situ-hybridization for mRNA encoding, for example collagen type I or collagen type II
is performed using UTP-**P detection following the method of Bisucci T, Hewitson
TD, Darby IA, (2000) "cRNA probes: comparison of isotopic and non-isotopic
detection methods", in Methods in Molecular Biology, 123: 291-303. A type I collagen
riboprobe consisting of 372 bp region of the human collagen pro a.1(I) gene or a type 11

30 collagen riboprobe consisting of a 200 bp region of the bovine collagen a.1(II) gene, is
used.

For RT-PCR cells (pig chondrocytes) are cultured in monolayers and retrieved

as in Example 5 and Example 14. Cells are lysed thoroughly in 1 ml REzol™ C&T
(USA) by vortexing. The cell lysate is transferred to a microfuge tube, and incubated

35 for 5 minutes at room temperature. Cell lysate is then mixed vigorously with 0.2 ml of
chloroform and incubated at room temperature for 2 minutes. After centrifugation at
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crushed bon QFJS &ﬁggg ?”Zl)e)a*@i)ne

B-actin: 5/ ~-AACGGCTCCGGCATGTGC-3! (SEQ ID NO:1) and
5!/ ~-GGGCAGGGGTGTTGARGG-3’ (SEQ ID NO:2)

20 Type I collagen: 5! ~GCTGGCCAACTATGCCTC-3’ (SEQ ID NO:3) and

5!/ —-GARARCAGACTGGGCCAATG-3' (SEQ ID NO:4)

Type II collagen: 5/ -TGCCTACCTGGACGARAGC-3' (SEQ ID NO:5) and
25 5!/ —CCCAGTTCAGGCTCTTAG-3’ (SEQ ID NO:6)
SOX9: 5’ -CCCAACGCCATCTTCAAG-3’ (SEQ ID NO:7) and

5’ ~-CTTGGACATCCACACGTG-3' (SEQ ID NO:8)

30 Aggrecan: 5/ -CTGTTACCGCCACTTCCC-3’ (SEQ ID NO:9) and

5’ ~GGTGCGGTACCAGTGCAC-3’ (SEQ ID NO:10)

This is shown in Figure 2.



9. The nmethod of any one of clains 3 to 8, wherein said bioresorbabl e beads
or 35 particles have been functionalised or coated in a suitable cel
adherencg, pebng nmaterial . WO 0210623i 7 31 PCT/ AUO2/ £ 0602k8106TheE

met hod o any one of claims 3 to 9, wherein said bioresorbable beads or.
particles are further conprised of a beneficial agents) selected fromthe
group consisting of growh factors, glyaesam noglycans and hydrophilic
conpounds. 5 11. The nethod of any one of clains 1 to 10, wherein said

bi oresor babl e beads or particles have a dianmeter or dinmension sized in the

range of abExamflk 2lo S\joBetimgel pPepaThgomret hod of claim 1 |, wherein the
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phot opol yneri zabl e end- capped bIock copolyners of oolyethylene oxi de) and
an ahydr oxyEasmgle 225, Piiipa h egfll pthetic geh MXAEE and/ or
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group consi 2‘%’.‘“%8 bé’f br&?\gﬁésﬁ %trﬁl&%q?hgam nogl ycans and hydrophilic
conpound45 35 18. The met hod of any one of clainms 13 to 17, wherein said
gel and/or : NBiciby Ll ¢ ,@Qt,@,dheswe mat eri al (s). WO
02/ 062357 3Z°F nly one of Ia| to 18,
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20 was put into a dialysis bag and then dialyzed against 25 litres 1M acetic acid for two

days, then against 25 litres water for four days with multiple water changes. The
collagen solution was then concentrated in the sealed dialysis bag by hanging in a
laminar flow hood for a day. The final concentration of the collagen solution was
about 20 mg/ml (2% w/v).

25

Example 24: Preparation of a cells, beads and biological gel mixture
Celis, after removal from a gelatin bead substrate as shown in Example 8, or,

from other substrates, are mixed with fresh gelatin beads, made as in Example 7, or
other bioresorbable beads or particles, in DMEM containing autologous serum or

30 bovine fetal calf serum, and mixed with a biological gel or precursor, such as a 2%
collagen solution prepared as in Example 23, to form a uniform mixture with the cells
and beads or particles uniformly mixed, with gel formation being achieved by

incubation of the mixture at 37°C.



21. The nmethod of any one of clainms 1 to 19, wherein said cells and/or
progenitor cells are fibroblast and/or progenitor cells thereof. 10 22. The
met hod o{,v 06%§ of claims 1 to 19, wherein said cells greWQuo2Rba@eni tor
cells are I pocytes and/or progenitor cells thereof. 23. The nethod of any
one of clalns 1 to 19, wherein said cells and/or progenitor 15 cells are
ost eobl asts and/or progenitor cells thereof. 24. The nethod of any one of
claims 1 to 19, wherein said cells and/or progenitor cells are a m xture of
cell types and/or progenitor cell types. 20 25. The nethod of any one of
claims 1 to 19, wherein said cells and/or suitable 25 progenitor cells

thereof in i atd : . L . o e el es and a gel
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25 3 days, 7 days, 14 days, 21 days and 28 days.

Example 28: In vitro culture of a cell-on-beads/biological gel mixture
A biological gel containing cells-on-beads, as prepared in Example 26, is

transferred to a cell culture plate and cultured in the presence of ascorbic acid as

30 described in Example 27. Chondrocytes associated with the beads proliferate in the gel
by day 3 and secreted new matrix of collagen type II and glycosaminoglycans
consistent with the chondrocyte phenotype. The presence of the beads substantially
reduces the rate and extent of gel contraction as shown in Figure 3.



25 (ii1) binding said expanded cells and/or progenitor cells to

bi or esor babl e beads or particles, and (iv) admnistering to said subject

t he beadqu) g:f.gl cles with said cells and/or progenitor gehAsohpwued
thereto |ona.1y in a gel and/or gel-form ng substance at a site wherein
sai d diseased or damaged tissue occurs. 30 33. The nethod of any one of
clains 28 to 32, wherein the bioresorbalihe beads or particles are conprised
of a pharmaceutically acceptable polynmer(s). 34. The method of claim 33,
wherein said polyners) is/are a biologically-based 35 polyners) sel ected
fromthe group consisting of gelatin and col | agen. WO 02/ 0&2357 34
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and deni A@r descsibed Bo@mple27.The net hod of any one of clainms 28 to 38,
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oM 30 43, PReAUES HEBE BMaRAY ObARAdsincl Gl gelas i£d gealingyifp <ol atae'bé/Pe
and/or gel - fIOﬁI{B mlﬁebﬁiearwﬁeles.hgw;ﬁscmbaganas tb#bfldelﬁb@ gebtgooditissuecl ai m 43,
wher ei n sai el .. and/ or : ubsta ¢
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the correct matrix and cartilage phenotype. Figure 4 shows an example of new tissue

formation using cultured chondrocytes on demineralised bone particles with a collagen
type I gel.

25  Example 32: Implant of an in vitro cultured material into animals

Either a cells and beads or a cells-on-beads in a biological gel mixture, for
example using fibroblasts, chondrocytes or osteoblasts and gelatin beads ina type I -
collagen gel, as shown in Example 27 or 28 is surgically implanted subcutaneously into
nude mice. Sacrifice of animals after 1 month and 2 months allows histological

30 evaluation of the new tissue formed.

Example 33: Implant of a cells-on-beads/synthetic gel mixture into animals
Either a cells and beads or a cells-on-beads in a synthetic gel mixture, for

example a polyethylene glycol/lactic-glycolic acid/c-hydroxy acid type as shown in
35 Example 22 or 25 is injected subcutaneously into nude mice. Sacrifice of animals after
1 month and 2 months allows histological evaluation of the new tissue formed.



WO 02/ O&3S7 PCT/ AU02/ OO OG 35 45. The met hod of claim 43, wherein said gel
and/ or gel-form ng substance conprises a synthetic polyners) selected from
the groug@®shsdi Ng of photopol ymeri zabl e end- capped bl omkr/&o@aloysser s of
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bi ol ogi cal | y-based polyners) and a synt2tic polyner{s), wherein said
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10 col l agen, fibrin, hyaluronan, chitosan and m xtures thereof, and said
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the cartilage defect by brief exposure to ultraviolet light. The implanted material may

also be retained in place by affixing a piece of autologous periosteum over the
implanted chondrocyte containing material.
20

Example 36: Repair of a cartilage defect using an in vitro cultured implant
A preparation of cells (chondrocytes) and beads or particles and a gel is used.

This mixture, for example chondrocytes attached to a gelatin bead substrate in a 2%
type 1 collagen mixture, as shown in Example 27, is held in cell culture supplemented

25 by ascorbic acid for 10 days to allow a tissue like material to form containing the
chondrocytes and gelatin beads. The tissue like material is then surgically implanted
into a cartilage defect established in the knee of a sheep. The implanted material may
also be retained in place by affixing a piece of autologous periosteum over the
implanted chondrocyte containing material.

30

Example 37: Repair of a bone defect using a cell containing mixture
A material is prepared as in Example 34, but with osteoblasts as the cell

component and crushed bone particles, and is injected into a round defect in a sheep
femur. Histological examination after 2 months is used to demonstrate bone repair.



56. The nethod of claimb55, wherein step (ii) expands the cells and/or
progenitor cells 10 to 100-fold. 10 57. The nethod of any one of clains 28
to 49, wheyplf,39i d cells and/or suitable progenitor cel lgtAeneefosbound to
sai d bi oresorbabl e beads or particles and a gel and/or gel-form ng
substance) is adm ni stered by entrapping the gel and/or gel-formng
substance within or under a tissue at s&Bd site where di seased or danaged
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70. The device of any one of clains 64 to 69, wherein said bioresorbable
beads or particles have been functionalised or coated in a suitable cel
adher encgyephpasshng material. 30 71. The device of any ongPiuel@idps 61 to
70, wherein said bioresorbable beads or particles are further conprised of
a beneficial agents) selected fromthe group consisting of growh factors,
gl ycosam nogl ycans and hydrophilic conp@énds. 35 72. The device of any one
of clains 61 to 70, wherein said bioresorbabl e beads or particles have a

di aneter or dinension sized in the range of about 20 to 2500 um WO

02/ 0623S7 3Refermicas0?2/ 00106 73. The device of claim 72, wherein the average
size of said bioresorbable beads or particles is about 50 to 200 um 5 74.
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synthetic_ polyner(s), wherein said biologically-based polyners) is/are

sel ected®rom t he group consisting of 20 coll agen, fibrin, hyal uronan,

chi t osan andubbait AgSyhtietie biodegradatbdapaly mygrstfbetissoe prgineesing pnd drugr e sel ect ed
fromthe group consisti : } - CajdRe C copol yners
of pol yet hyl 8&‘(’36%;?1 fz’lge;"t %Hmé’hﬁgﬁ%?‘!gg;@ ygﬁ&%@%ﬁe@&?c@%ﬁ“ény one of
clains 61 to 77, wherein said gel and/or gel-form ng 25 substance is

further CO@J%‘@% \ﬂ?fgkgklmae‘ G,C%?An B.O&AHessof Al REEA, FAHQMAE REEGeOINT.

consi sting  Tactors, ycosam nQgl ycans an drophi conmpounds.
79. The devilsansglantatgn ghalgwatedNisiqrapeiest @%&?ﬂ%@?’éﬂﬁ%eﬁ%Bg%kk‘gnd/ or |
gel -form ng substance includes an adhesive material (s). . 30 80. The device
of any one cl ai 61. tp 79,. rei n.an, average qf hetween out .3 and
500 cells aﬂ{ﬁ?eélr Em&m"t 8rVB@Pl\fl\'@%éf$l§°Vé%g%?ir%{'{“§% '\'?mﬂ{"‘hqu g@ﬁm(e)?r a%v‘grgads or
particles. 3Modilatiohhd GhendogerasisafiijniomeshopokdicrandRelowd g seanklnrl@P% sai d

cells and/ or36|95.0%r_17s§80r cells are chondrocytes, enbryonic stemcells and/or

bone nmarrow’stfomal "cell s. WO 02/ O&23s7 39 PCT/ AU0O2/ 001 OG
20

Rodriguez, A M., Vacanti, C.A. Tissue engineering of cartilage. In: Patrick Jr CW,,
Mikos, A.G., Mclntire L.V. editors. Frontiers in tissue engineering.
New York: Elsevier Science, 1998; 400-411.

25 Sims, C.D., Butler P.EM,, Cao, Y.L, Casanova, R., Randolph, M A , Black, A,
Vacanti, C.A., Yaremchuk, M.J. Tissue engineered neocartilage using plasma derived
polymer substrates and chondrocytes. Plast Reconstr. Surg, 1998; 101: 1580-1585. .

Temenoff, J.S., Mikos, A.G. Review: tissue engineering for regeneration of articular
30 cartilage. Biomaterials, 2000, 21: 431-440.

Thomson, R.C., Wake, M.C,, Yaszemski, M.J,, Mikos, A.G. Biodegradable polymer
scaffolds to regenerate organs. Adv. Polym. Sci, 1995, 122: 245-274.



82. The device of any one of clains 61 to 80, wherein said cells and/or

pr ogeni tor ceIIs are fibroblast and/or progenitor cells thereof 5 83. The
devi ce of, (f@y e of claims 61 to 80, wherein said cells @wRdhiegBigggeni tor
cells are pocytes and/ or progenitor cells thereof. 84. The device of any
one of clainms 61 to 80, wherein said cells and/or progenitor cells are
osteobl asts and/or progenitor cells thergpf. 10 85. The device of any one
of clainms 61 to 80, wherein said cells and/or progenitor cells are a

m xture of cell types and/or progenitor cell types. 86. A nethod for
treating di seasedt will beappereihted nspeesans skilled bj thetart thatindmeeausoariat®ngonpri si ng
| meLanting | yhaUBhEy Bt nAdsld e MRRRGODASAtndh ARABeGRET damaged .

ti ssue occurs V|ce aV|n I Ssue- aracteristics, wherein said
devi ce corrpreml!mdlm@lts withputadepyrtiag fromuthesPiry of ssene of the frasntion as breadly |

cor respondi n&s{:r%eaa"ﬂlle%k&%%o@fm&%@%ekfcﬁé 46 be dbEhid¥rediniallabdpects as
progenitor cells thereof, in association with bioresorbable beads or
partlcIes5aﬂHU85¥W6ﬁ&?P?”E“@@P@and/or gel -form ng substance.. 20 87. A

met hod for augnenting tissue in a subject, said nmethod conprlsing
inplanting into said subject at a site where tissue is to be augnented, a
devi ce having tissue-like characteristics, wherein said device conprises
cells of a types) normally found in the tissue to be augnented, and/or

sui tabl e progenitor cells thereof, in 25 association wth bioresorbable
beads or particles and optionally a gel and/or gel form ng substance. 30
88. The nethod of claim86 or 87, wherein the cells and/or progenitor cells
are associated with the beads or particles by being bound thereto. 89. The
met hod of any one of clains 86 to 88, wherein the bioresorbabl e beads or
particles are conprised of a pharmaceutically acceptable polyner(s). 90.
The met hod of claim89, wherein said polyners) is/are a biologically-based
35 polyners) selected fromthe group consisting of gelatin and col | agen.

WO 02/ O&23S7 40 PCT/ AU02/ Od OG 91. The nmet hod of claim 89, wherein the
polymers) is/are a synthetic polyners) selected fromthe group consisting
of poly(glycolide), poly(lactide) and poly(lactide co-glycolide). 5 92. The
met hod of claim 89, wherein said polyners) is a mxture of a biologically
based polyners) and a synthetic polyner(s), wherein said biologically-based
polymers) is/are selected fromthe group consisting of gelatin and
col | agen, and said synthetic polyners) is/are selected fromthe group

consi sting of poly(glycolide), poly(lactide) and

pol y(l acti de-co-glycolide). 10 93. The nethod of any one of clains 86 to
88, wherein the bioresorbable beads or particles are conprised of a

phar maceuti cal | y acceptabl e non-pol yneri c substance(s). 94. The net hod of

cl aim 93, wherein the non-polyneric substances) is/are selected 15 fromthe
group consi sting of crushed bone and dem neral i sed bone. 95. The net hod of
any one of clains 89 to 94, wherein said bioresorbable beads or particles
have been functionalised or coated in a suitable cell adherence-enhancing



material. 20 96. The nethod of any one of clains 86 to 95, wherein said

bi or esor babl e beads or particles are further conprised of a beneficial
agents) $R) 65i8sk;f romthe group consisting of growth factgigiuezoo106

gl ycosam nogl ycans and hydrophilic conpounds. 25 97. The nethod of any one
of claims 86 to 95, wherein said bioresorbabl e beads or particles have a

di aneter or dinension sized in the range2f about 20 to 2500 um 98. The
nmet hod of claim 97, wherein the average size of said bioresorbabl e beads or
particles is about 50 to 200 um . 30 99. The nethod of any one of clains
86 to 98, whaguencehistinge| and/ or gel -form ng substance is bioresorbable.
100. The method of claim 99, wherein said gel and/or gel-form ng substance
35 conpri sesciaohi Wopgbiabl dir Basadipod yaer shusetiact Bd eb F @MOk fithigh OLLm
consisting of collagen, fibrin, hyaluronan, chitosan and m xtures thereof.
WO 02/ 02357 PCT/AdO2¢ 010G chbo @Y. Refireraetlhoditokecl ai m 100, wherein said
gel and/or gel-form ng substance conprises a synthetic polyners) sel ected
fromthe group consisting of photopol ynerizabl e end-capped bl ock copol yners
of pol yet hyl ene_oxj and. an a5 hydroxy_acid. .102. The nethod of claim 99,
wher ei n s]]%i d“%@? ﬁ‘ﬁgﬁ%ﬁs gat ?‘feéﬁ'?ﬁsné"rsﬁﬁg ‘ancePTonprises a mixture of a

bi ol ogi cal'l y-based polyners) and a synthetic polyner(s), wherein said

bi ol ogi cal | y-based polyners) is/are selected fromthe group consisting of
10 col | agen, <f3obrisvozbyal uronan, chitosan and m xtures thereof, and said
synthetic polyners) is/are selected fromthe group consisting of

phot opol y¥eri zabl e end- capped bl ock copol yners of pol yet hyl ene oxi de) and
an a-hydroxy acid. 103 . The nethod of any one of clains 86 to 102, wherein
said gel andfo®” & PRH%i ng 15 substance is further conprised of a
beneficial a esqgs)zo%«fl_@%togd fromthe group consisting of growh factors,

gl ycosam gpgl'ycans and hydrophilic conpounds. |04. The nethod of any one of
claims 86 to 103, wherein said gel and/or gel-form ng substance includes an
adhesive material (s). 20 105. The nethod of any one of clains 86 to 104,
wher ei n an aveageloof between about 3 and 500 cells and/or progenitor cells
are associated with each of said beads or particles. 25 106. The net hod of
any one o#5 clainms 86 to 105, wherein said cells and/or progenitor cells are
chondrocytes, enbryonic stemcells and/or bone marrow stromal cells. 107.
The nethod ofM@iy GitE b ¢FEiY8 36 to 105, wherein said cells and/ or
progenitor cells are fibroblast and/or progenitor cells thereof. 30 108.
The net hogh of any one of clainms 86 to 105, wherein said cells and/or
progenitor cepis are adi pocytes and/or progenitor cells thereof. 109. The
met hod of any one of clainms 86 to 105, wherein said cells and/or progenitor
35 cel |l s are<psiteold asts and/ or progenitor cells thereof.

35 <212> DNA

<213> Artificial Sequence
40

<220>

<223> Consensus sequence

45 <400> 1
aacggctccg geatgtge

18
50 <210> 2
<211> 18

<212> DNA



WO 0210@&2357 42 PCTI AU02100106 110. The nethod of any one of clains 86 to
105, wherein said cells and/or progenitor cells are a mxture of cell types
and/ or pLAgeMchae cell types. 111. The nethod of any one giy&gidli¥pe86 to
110, wherein saird subject is a human 5 subject. 112. A nethod for
augnenting tissue in a subject, said nethod conprising admnistering to
said subject at a site where tissue is t® be augnented, cells of a types)
normal ly found in the tissue to be augnented, and/or suitable progenitor
cell's thereafy;310 .0 0; A3S0CiRALLANW th bi oresorbabl e beads or particles and
optionally a gel and/ or gel form ng substance. 113. The nethod of claim
112, wherein the cells and/or progenitor cells are associated wth the
beads or particles by being bound thereto. 15 114. A nethod of claim 112 or
113, wher &i rx22A® bi or esor babl e beads or particles are conprised of a
pharmaceutically acceptable polyner(s). 115. The nethod of claim 114,
wher ei n sai d*438F yrreP&Insis/ W2 %Di ol ogi cal | y- based 20 pol yners) sel ect ed
fromthe group gor}si sting of gelatin and collagen. 116. The nmethod of claim
114, whergin gtgﬁggg%%lty@%%%g is/are a synthetic polyners) selected fromthe
group consi sig ng pol y(glycolide), poly(lactide) and poly(lactide
co-glycolide). 25 117. The nethod of claim 114, wherein said polyners) is a
m xture of a biologically-based polynmers) and a synthetic polyner(s),
wher ei n sai &k2iiosl agi cal | ybased pol yners) is/are selected fromthe group
consisting of gelatin and collagen, and said synthetic polyners) is/are
sel ected frofAlthe 1§r oup consi sting of poly(glycolide), 30 poly(lactide) and
pol y(l actide-cq-glycolide). 118. The nmethod of claim 112 or 113, wherein
t he bior esorﬁ&%?e IjE"@‘ads or particles are conprised of a pharnaceutically
accept abI@ NEN-ROI M RE] G 2SUNSfange(s) . 35 119. The nethod of claim 118,
wherei n the non-pol yneric substances) is/are selected fromthe group
consi sting of crushed bone and dem neral i sed bone. WO 02/ O&X3s7 43
PCTI AU02/ 001 OG
<220>
25
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120. The nethod of any one of clains 114 to 119, wherein said bioresorbable
beads or particles have been functionalised or coated in a suitable cel
adher enceyS@Rss;,ng material. 5 121, The nethod of any ongpius@ige 114 to
120, wherein said bioresorbable beads or particles are further conprised of
a beneficial agents) selected fromthe group consisting of growh factors,
gl ycosam nogl ycans and hydrophilic conpasds. 10 | 22. The nethod of any one
of clainms 112 to 121, wherein said bioresorbable beads or particles have a
di aneter or gigsngigqfslze% inrkge range of about 20 to 2500 um 123. The
met hod of clAtTR 125 iR&P LR ¢ s aver age size of said bioresorbabl e beads
or particles is about 50 to 200 um 15 124. The nethod of any one of clains
112 to 123, wherein said gel and/or gel form ng substance is bioresorbable.
125. The getdroob of claim 124, wherein said gel and/or gel-form ng substance
20 conprises a biologically-based polyners) selected fromthe group

consi sting of2gwl ICagesnsus i zauencehyal uronan, chitosan and m xtures thereof.
126. The net hod of claim 124, wherein said gel and/or gel-form ng substance
conprises _a $YPthétic pol yners) selected fromthe group consisting of 25
phot opol YheriesaiE eriti€attfed bl ock copol ymers of pol yet hyl ene oxi de) and
an ahydroxy ‘acid. 127. The nethod of claim 124, wherein said gel and/or

gel -form ng substance conprises a m xture of a biologically-based pol yners)
and a synt hefzi16>pal ynmer(s), 30 wherein said biologically-based pol yner{s)
is/are sabected fromthe group consisting of collagen, fibrin, hyal uronan,
chi t osan and2iiixt uBes t hereof, and said synthetic polyners) is/are selected
fromthe group consisting of photopol ynerizabl e end-capped bl ock copol ynmers
of pol yet hyleté> 0¥'8e) and an a- hydroxy aci d. WD 02/ 062357 44

PCT/ AU02/ 01Q§3;2 ) Tpﬁﬁg§tﬁgdeq£ any one of clainms 124 to 127, wherein
sai d gel "an r gerfbrnlng subsStance is further conprised of a beneficial
agent{s) selected fromthe group consisting of growh factors,

gl ycosam nogl ycans and hydrophilic conpounds. 5 129. The nethod of any one
of clainms 1243269 |28, wherein said gel and/or gel form ng substance includes
an adhesi2se material (s). 130. The nethod of any one of clains 112 to 129,
wherei n an as@@Bagecoofeiratsweerweapout 3 and 500 cel ls and/ or progenitor cells
are associated with each of said beads or 10 particles. 131. The nethod of
any one of cfdfs ®12 to 130, wherein said cells and/or progenitor cells
are chondyoc BYLEEIIYSTRY st em cel I's and/ or bone narrow stromal cells. 15
| 32. The ‘nmethod of any one of clainms 112 to 130, wherein said cells and/or
progenitor cells are fibroblast and/or progenitor cells thereof.
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133. The nethod of any one of clains 112 to 130, wherein said cells and/or
20 progenitor cells are adi pocytes and/or progenitor cells thereof. 134.
The met hqgh §foedky one of clainms 112 to 130, wherein said gehAso2anideor
progenitor cells are osteoblasts and/or progenitor cells thereof. 25 135.
The met hod of any one of clains | 12 to |30, wherein said cells and/or
progenitor cells are a mxture of cell t¥%pes and/or progenitor cell types.
30 .A'H

AsA s.A's S s.A. LAss Ass. AL. . A" A . Ass. A s.AsUs. ALU
oo ns mh e AA“Sfl/élaf Seﬁ“s&d%ls_sez A LA AS. ALY
_Ass. A's. ASs. A S. As A A y.As.s. A . A As. As{s .A's. As. As{s. A" . Ass_ -SkV
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U] c”*a] ca] ca]ca] c™a] cfa]ca]cTa]caU]calcaljcalca :4  h"|""$$$$$" &1&N&O(
X4) -~ | ViR c’\VJV]’]‘?fﬁ]‘ca]e@af'c%ﬁ ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] cal] ca] caV]
ca] ca] ca] ca ca] ca\/] calcalcalcaljcalcalca ~...... 0012E5G6¢999999! ; P;
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ooppq' rprrrOowRayyyWyz?z4| | | n~~~{voj d_YTzupkfa\] calU] ca] cal] ca]ca Ul c"a]ca]ca
U c”a] ca]®a U] c”a] ca]ca]ca]callcalca U c”alcalca Uc”a]ca]ca]ca]ca
Ul c~a] ca] caUf4dat caiP&cHq@w +} wr mhe] Xkf a\ ] ca] ca] c*a] ca] ca] ca] ca] c*a] ca] ca] ¢
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2. The method of claim 1, wherein the cells and/or progenitor cells are associated
10 with the beads or particles by being bound thereto.

3. A method of claim 1 or 2, wherein the bioresorbable beads or particles are
comprised of a pharmaceutically acceptable polymer(s).

15 4. The method of claim 3, wherein said polymer(s) is/are a biologically-based
polymer(s) selected from the group consisting of gelatin and collagen.

5. The method of claim 3, wherein the polymer(s) is/are a synthetic polymer(s)
selected from the group consisting of poly(glycolide), poly(lactide) and poly(lactide-
20 co-glycolide).

6. The method of claim 3, wherein said polymer(s) is a mixture of a biologically-
based polymer(s) and a synthetic polymer(s), wherein said biologically-based
polymer(s) is/are selected from the group consisting of gelatin and collagen, and said

25 synthetic polymer(s) is/are selected from the group consisting of poly(glycolide),
poly(lactide) and poly(lactide-co-glycolide).

7. The method of claim 1 or 2, wherein the bioresorbable beads or particles are
comprised of a pharmaceutically acceptable non-polymeric substance(s).

30
8. The method of claim 7, wherein the non-polymeric substance(s) is/are selected
from the group consisting of crushed bone and demineralised bone.

9. The method of any one of claims 3 to 8, wherein said bioresorbable beads or

35 particles have been functionalised or coated in a suitable cell adherence-enhancing
material.
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20 comprises a synthetic polymer(s) selected from the group consisting of

photopolymerizable end-capped block copolymers of poly(ethylene oxide) and an o.-
hydroxy acid.

16.  The method of claim 13, wherein said gel and/or gel-forming substance

25 comprises a mixture of a biologically-based polymer(s) and a synthetic polymer(s),
wherein said biologically-based polymer(s) is/are selected from the group consisting of
collagen, fibrin, hyaluronan, chitosan and mixtures thereof, and said synthetic
polymer(s) is/are selected from the group consisting of photopolymerizable end-capped
block copolymers of poly(ethylene oxide) and an a-hydroxy acid.

30
17.  The method of any one of claims 13 to 16, wherein said gel and/or gel-forming
substance is further comprised of a beneficial agent(s) selected from the group
consisting of growth factors, glycosaminoglycans and hydrophilic compounds.

35 18. The method of any one of claims 13 to 17, wherein said gel and/or gel-forming
substance includes an adhesive material(s).
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23, The method of any one of claims 1 to 19, wherein said cells and/or progenitor
15 cells are osteoblasts and/or progenitor celis thereof.

24.  The method of any one of claims 1 to 19, wherein said cells and/or progenitor
cells are a mixture of cell types and/or progenitor cell types.

20 25. The method of any one of claims 1 to 19, wherein said cells and/or suitable
progenitor cells thereof in association with said bioresorbable beads or particles and a
gel and/or gel-forming substance, is administered by entrapping the gel and/or gel-
forming substance within or under a tissue at said site where diseased or damaged
tissue occurs.

25
26.  The method of any one of claims 1 to 19, wherein said cells and/or suitable
progenitor cells thereof in association with said bioresorbable beads or particles and a
gel and/or gel-forming substance, is administered by entrapping the gel and/or gel-
forming substance under a tissue flap or other membranous flap at said site where

30 diseased or damaged tissue occurs.

27.  The method of claim 25 or 26, wherein said cells and/or suitable progenitor cells
are chondrocytes and the diseased or damaged tissue to be treated is articular cartilage.

35 28. A method for treating disease or damaged tissue in a subject, said method
comprising the steps of,
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wherein said diseased or damaged tissue occurs.

10 29. The method of claims 28, wherein step (ii) is conducted in a bioreactor
containing a suitable culture medium, and wherein said culture medium is agitated and
aerated.

30.  The method of claim 29, wherein said bioreactor is a tumbler-type bioreactor
15 equipped with internal veins to assist in movement of the cells and/or progenitor cells,
culture medium and bioresorbable beads or particles. '

31.  The method of claim 29, wherein said bioreactor is a spinner flask.

20 32. A method for the treatment of diseased or damage tissue in a subject, said
method comprising the steps of;
(i)  obtaining cells of a type(s) normally found in healthy tissue corresponding
to said diseased or damaged tissue and/or suitable progenitor cells thereof,
(i) expanding said cells and/or progenitor cells,
25 (iii) binding said expanded cells and/or progenitor cells to bioresorbable beads
or particles, and
(iv) administering to said subject the beads or particles with said cells and/or
progenitor cells bound thereto optionally in a gel and/or gel-forming substance at a site
wherein said diseased or damaged tissue occurs.
30
33.  The method of any one of claims 28 to 32, wherein the bioresorbable beads or
particles are comprised of a pharmaceutically acceptable polymer(s). |

34,  The method of claim 33, wherein said polymer(s) is/are a biologically-based
35 polymer(s) selected from the group consisting of gelatin and collagen.
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synthetic polymer(s) is/are selected from the group consisting of poly(glycolide),
poly(lactide) and poly(lactide-co-glycolide).
10
37.  The method of any one of claims 28 to 32, wherein the bioresorbable beads or
particles are comprised of a pharmaceutically acceptable non-polymeric substance(s).

38.  The method of claim 37, wherein the non-polymeric substance(s) is/are selected
15 from the group consisting of crushed bone and demineralised bone.

39.  The method of any one of claims 28 to 38, wherein said bioresorbable beads or
particles have been functionalised or coated in a suitable cell adherence-enhancing
material.

20
40.  The method of any one of claims 28 to 39, wherein said bioresorbable beads or
particles are further comprised of a beneficial agent(s) selected from the group
consisting of growth factors, glycosaminoglycans and hydrophilic compounds.

25 41,  The method of any one of claims 28 to 40, wherein said bioresorbable beads or
particles have a diameter or dimension sized in the range of about 20 to 2500 pm.

42 The method of claim 41, wherein the average size of said bioresorbable beads or
particles is about 50 to 200 um.

30
43, The method of any one of claims 28 to 42, wherein said gel and/or gel-forming
substance is bioresorbable.

44.  The method of claim 43, wherein said gel and/or gel-forming substance
35 comprises a biologically-based polymer(s) selected from the group consisting of
collagen, fibrin, hyaluronan, chitosan and mixtures thereof.
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block copolymers of poly(ethylene oxide) and an a-hydroxy acid.

47.  The method of any one of claims 43 to 46, wherein said gel and/or gel-forming
15 substance is further comprised of a beneficial agent(s) selected from the group
consisting of growth factors, glycosaminoglycans and hydrophilic compounds.

48.  The method of any one of claims 43 to 47, wherein the gel and/or gel-forming
substance includes an adhesive material(s).

20
49.  The method of any one of claims 28 to 48, wherein an average of between about
3 and 500 cells and/or progenitor cells are bound to each of said beads or particles.

50. The method of any one of claims 28 to 49, wherein said cells and/or progenitor
25 cells are chondrocytes, embryonic stem cells and/or bone marrow stromal cells.

51.  The method of any one of claims 28 to 49, wherein said cells and/or progenitor
cells are fibroblast and/or progenitor cells thereof.

30 52. The method of any one of claims 28 to 49, wherein said cells and/or progenitor
cells are adipocytes and/or progenitor cells thereof. '

53.  The method of any one of claims 28 to 49, wherein said cells and/or progenitor
cells are osteoblasts and/or progenitor cells thereof.
35
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55.  The method of any one of claims 28 to 54, wherein step (ii) expands the cells
5 and/or progenitor cells 5 to 2000-fold.

56.  The method of claim 55, wherein step (ii) expands the cells and/or progenitor
cells 10 to 100-fold.

10 57. The method of any one of claims 28 to 49, wherein said cells and/or suitable
progenitor cells thereof bound to said bioresorbable beads or particles and a gel and/or
gel-forming substance, is administered by entrapping the gel and/or gel-forming
substance within or under a tissue at said site where diseased or damaged tissue occurs.

15 58.  The method of any one of claims 28 to 49, wherein said cells and/or suitable
progenitor cells thereof in association with said bioresorbable beads or particles and a
gel and/or gel-forming substance, is administered by entrapping the gel and/or gel-
forming substance under a tissue flap or other membranous flap at said site where
diseased or damaged tissue occurs.

20
59.  The method of claim 57 or 58, wherein said cells and/or suitable progenitor cells
are chondrocytes and the diseased or damaged tissue to be treated is articular cartilage.

60.  The method of any one of the preceding claims, wherein the subject is a human
25 subject.

61. A device having tissue-like characteristics for treating diseased or damaged
tissue in a subject, wherein said device comprises cells of a type(s) normally found in
healthy tissue corresponding to said diseased or damaged tissue, and/or suitable

30 progenitor cells thereof, in association with bioresorbable beads or particles and
optionally a gel and/or gel-forming substance.

62. A device having tissue-like characteristics for augmenting tissue in a subject,
wherein said device comprises cells of a type(s) normally found in the tissue to be

35 augmented, and/or suitable progenitor cells thereof, in association with bioresorbable
beads or particles and optionally a gel and/or gel-forming substance.
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63.  The device of claim 61 or 62, wherein the cells and/or progenitor cells are
associated with the beads or particles by being bound thereto.

5 64, The device of any one of claims 61 to 63, wherein the bioresorbable beads or
particles are comprised of a pharmaceutically acceptable polymer(s).

65.  The device of claim 64, wherein said polymer(s) is/are a biologically-based
polymer(s) selected from the group consisting of gelatin and collagen.

10
66.  The device of claim 64, wherein the polymer(s) is/are a synthetic polymer(s)

selected from the group consisting of poly(glycolide), poly(lactide) and poly(lactide-
co-glycolide).

15 67.  The device of claim 64, wherein said polymer(s) is a mixture of a biologically-
based polymer(s) and a synthetic polymer(s), wherein said biologically-based
polymer(s) is/are selected from the group consisting of gelatin and collagen, and said
synthetic polymer(s) is/are selected from the group consisting of poly(glycolide),
poly(lactide) and poly(lactide-co-glycolide).

20
68.  The device of any one of claims 61 to 63, wherein the bioresorbable beads or

particles are comprised of a pharmaceutically acceptable non-polymeric substance(s).

69.  The device of claim 68, wherein the non-polymeric substance(s) is/are selected
25 from the group consisting of crushed bone and demineralised bone.

70.  The device of any one of claims 64 to 69, wherein said bioresorbable beads or
particles have been functionalised or coated in a suitable cell adherence-enhancing
material.

30
71.  The device of any one of claims 61 to 70, wherein said bioresorbable beads or
particles are further comprised of a beneficial agent(s) selected from the group
consisting of growth factors, glycosaminoglycans and hydrophilic compounds.

35 72. The device of any one of claims 61 to 70, wherein said bioresorbable beads or
particles have a diameter or dimension sized in the range of about 20 to 2500 um.
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substance is bioresorbable.

75.  The device of claim 74, wherein said gel and/or gel-forming substance
comprises a biologically-based polymer(s) selected from the group consisting of
10 collagen, fibrin, hyaluronan, chitosan and mixtures thereof.

76.  The device of claim 75, wherein said gel and/or gel-forming substance

comprises a synthetic polymer(s) selected from the group consisting of

photopolymerizable end-capped block copolymers of poly(ethylene oxide) and an a.-
15 hydroxy acid.

77.  The device of claim 74, wherein said gel and/or gel-forming substance
comprises a mixture of a biologically-based polymer(s) and a synthétic polymer(s),
wherein said biologically-based polymer(s) is/are selected from the group consisting of

20 collagen, fibrin, hyaluronan, chitosan and mixtures thereof, and said synthetic
polymer(s) is/are selected from the group consisting of photopolymerizable end-capped
block copolymers of poly(ethylene oxide) and an a-hydroxy acid.

78.  The device of any one of claims 61 to 77, wherein said gel and/or gel-forming
25 substance is further comprised of a beneficial agent(s) selected from the group
consisting of growth factors, glycosaminoglycans and hydrophilic compounds.

79.  The device of any one of claims 61 to 78, wherein said gel and/or gel-forming
substance includes an adhesive material(s).

30 |
80. The device of any one of claims 61 to 79, wherein an average of between about

3 and 500 cells and/or progenitor cells are associated with each of said beads or
particles.

35 81.  The device of any one of claims 61 to 80, wherein said cells and/or progenitor
cells are chondrocytes, embryonic stem cells and/or bone marrow stromal cells.
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5 83. The device of any one of claims 61 to 80, wherein said cells and/or progenitor
cells are adipocytes and/or progenitor cells thereof.

84.  The device of any one of claims 61 to 80, wherein said cells and/or progenitor
cells are osteoblasts and/or progenitor cells thereof.

10
85.  The device of any one of claims 61 to 80, wherein said cells and/or progenitor
cells are a mixture of cell types and/or progenitor cell types.

86. A method for treating diseased or damaged tissue in a subject, said method

15 comprising implanting into said subject at a site wherein said diseased or damaged .
tissue occurs a device having tissue-like characteristics, wherein said device comprises
cells of a type(s) normally found in healthy tissue corresponding to said diseased or
damaged tissue, and/or suitable progenitor cells thereof, in association with
bioresorbable beads or particles and optionally a gel and/or gel-forming substance..

20
87. A method for augmenting tissue in a subject, said method comprising
implanting into said subject at a site where tissue is to be augmented, a device having
tissue-like characteristics, wherein said device comprises cells of a type(s) normally
found in the tissue to be augmented, and/or suitable progenitor cells thereof, in

25 association with bioresorbable beads or particles and optionally a gel and/or gel-
forming substance.

88.  The method of claim 86 or 87, wherein the cells and/or progenitor cells are
associated with the beads or particles by being bound thereto.

30 _
89.  The method of any one of claims 86 to 88, wherein the bioresorbable beads or
particles are comprised of a pharmaceutically acceptable polymer(s).

90.  The method of claim 89, wherein said polymer(s) is/are a biologically-based
35 polymer(s) selected from the group consisting of gelatin and collagen.
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5 92 The method of claim 89, wherein said polymer(s) is a mixture of a biologically-
based polymer(s) and a synthetic polymer(s), wherein said biologically-based
polymer(s) is/are selected from the group consisting of gelatin and collagen, and said
synthetic polymer(s) is/are selected from the group consisting of poly(glycolide),
poly(lactide) and poly(lactide-co-glycolide).

10
93.  The method of any one of claims 86 to 88, wherein the bioresorbable beads or
particles are comprised of a pharmaceutically acceptable non-polymeric substance(s).

94.  The method of claim 93, wherein the non-potymeric substance(s) is/are selected
15 from the group consisting of crushed bone and demineralised bone.

95.  The method of any one of claims 89 to 94, wherein said bioresorbable beads or
particles have been functionalised or coated in a suitable cell adherence-enhancing
material.

20
96. The method of any one of claims 86 to 95, wherein said bioresorbable beads or
particles are further comprised of a beneficial agent(s) selected from the group
consisting of growth factors, glycosaminoglycans and hydrophilic compounds.

25 97. The method of any one of claims 86 to 95, wherein said bioresorbable beads or
particles have a diameter or dimension sized in the range of about 20 to 2500 um.

98.  The method of claim 97, wherein the average size of said bioresorbable beads or
particles is about 50 to 200 um.

30 .
99.  The method of any one of claims 86 to 98, wherein said gel and/or gel-forming
substance is bioresorbable.

100. The method of claim 99, wherein said gel and/or gel-forming substance
35 comprises a biologically-based polymer(s) selected from the group consisting of
collagen, fibrin, hyaluronan, chitosan and mixtures thereof.
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comprises a synthetic polymer(s) selected from the group consisting of

photopolymerizable end-capped block copolymers of poly(ethylene oxide) and an o-

5 hydroxy acid.

102. The method of claim 99, wherein said gel and/or gel-forming substance
comprises a mixture of a biologically-based polymer(s) and a synthetic polymer(s),
wherein said biologically-based polymer(s) is/are selected from the group consisting of

10 collagen, fibrin, hyaluronan, chitosan and mixtures thereof, and said synthetic
polymer(s) is/are selected from the group consisting of photopolymerizable end-capped
block copolymers of poly(ethylene oxide) and an a-hydroxy acid.

103. The method of any one of claims 86 to 102, wherein said gel and/or gel-forming
15 substance is further comprised of a beneficial agent(s) selected from the group
consisting of growth factors, glycosaminoglycans and hydrophilic compounds.

104. The method of any one of claims 86 to 103, wherein said gel and/or gel-forming
substance includes an adhesive material(s).

20
105. The method of any one of claims 86 to 104, wherein an average of between
about 3 and 500 cells and/or progenitor cells are associated with each of said beads or
particles.

25 106. The method of any one of claims 86 to 105, wherein said cells and/or progenitor
cells are chondrocytes, embryonic stem cells and/or bone marrow stromal cells.

107. The method of any one of claims 86 to 105, wherein said cells and/or progenitor
cells are fibroblast and/or progenitor cells thereof. |

30
108. The method of any one of claims 86 to 105, wherein said cells and/or progenitor
cells are adipocytes and/or progenitor cells thereof.

109. The method of any one of claims 86 to 105, wherein said cells and/or progenitor
35 cells are osteoblasts and/or progenitor cells thereof.
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111. The method of any one of claims 86 to 110, wherein said subject is a human
5 subject.

112. A method for augmenting tissue in a subject, said method comprising
administering to said subject at a site where tissue is to be augmented, cells of a type(s)
normally found in the tissue to be augmented, and/or suitable progenitor cells thereof,

10 in association with bioresorbable beads or particles and optionally a gel and/or gel-
forming substance.

113.  The method of claim 112, wherein the cells and/or progenitor cells are
associated with the beads or particles by being bound thereto.

15
114, A method of claim 112 or 113, wherein the bioresorbable beads or particles are
comprised of a pharmaceutically acceptable polymer(s).

115. The method of claim 114, wherein said polymer(s) is/are a biologically-based
20 polymer(s) selected from the group consisting of gelatin and collagen.

116. The method of claim 114, wherein the polymer(s) is/are a synthetic polymer(s)
selected from the group consisting of poly(glycolide), poly(lactide) and poly(lactide-
co-glycolide).
25
117. The method of claim 114, wherein said polymer(s) is a mixture of a
biologically-based polymer(s) and a synthetic polymer(s), wherein said biologically-
based polymer(s) is/are selected from the group consisting of gelatin and collagen, and
said synthetic polymer(s) is/are selected from the group consisting of poly(glycolide),
30 poly(lactide) and poly(lactide-co-glycolide).

118. The method of claim 112 or 113, wherein the bioresorbable beads or particles
are comprised of a pharmaceutically acceptable non-polymeric substance(s).

35 119. The method of claim 118, wherein the non-polymeric substance(s) is/are
selected from the group consisting of crushed bone and demineralised bone.
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or particles have a diameter or dimension sized in the range of about 20 to 2500 pum.

123.  The method of claim 122, wherein the average size of said bioresorbable beads
or particles is about 50 to 200 pm.

15
124. The method of any one of claims 112 to 123, wherein said gel and/or gel-
forming substance is bioresorbable.

125. The method of claim 124, wherein said gel and/or gel-forming substance
20 comprises a biologically-based polymer(s) selected from the group consisting of

collagen, fibrin, hyaluronan, chitosan and mixtures thereof.

126. The method of claim 124, wherein said gel and/or gel-forming substance
comprises a synthetic polymer(s) selected from the group consisting of

25 photopolymerizable end-capped block copolymers of poly(ethylene oxide) and an o
hydroxy acid.

127. The method of claim 124, wherein said gel and/or gel-forming substance
comprises a mixture of a biologically-based polymer(s) and a synthetic polymer(s),

30 wherein said biologically-based polymer(s) is/are selected from the group consisting of
collagen, fibrin, hyaluronan, chitosan and mixtures thereof, and said synthetic
polymer(s) is/are selected from the group consisting of photopolymerizable end-capped
block copolymers of poly(ethylene oxide) and an a-hydroxy acid.
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128. The method of any one of claims 124 to 127, wherein said gel and/or gel-
forming substance is further comprised of a beneficial agent(s) selected from the group
consisting of growth factors, glycosaminoglycans and hydrophilic compounds.

129. The method of any one of claims 124 to 128, wherein said gel and/or gel-
forming substance includes an adhesive material(s).

130. The method of any one of claims 112 to 129, wherein an average of between
about 3 and 500 cells and/or progenitor cells are associated with each of said beads or
particles.

131. The method of any one of claims 112 to 130, wherein said cells and/or
progenitor cells are chondrocytes, embryonic stem cells and/or bone marrow stromal
cells.

132. The method of any one of claims 112 to 130, wherein said cells and/or
progenitor cells are fibroblast and/or progenitor cells thereof.

133. The method of any one of claims 112 to 130, wherein said cells and/or
progenitor cells are adipocytes and/or progenitor cells thereof.

134. The method of any one of claims 112 to 130, wherein said cells and/or
progenitor cells are osteoblasts and/or progenitor cells thereof.

135. The method of any one of claims 112 to 130, wherein said cells and/or
progenitor cells are a mixture of cell types and/or progenitor cell types.



