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USE OF ADI POSE Tl SSUE- DERI VED STROVAL CELLS I N SPI NAL
FUSI ON BACKGROUND OF THE | NVENTI ON There generally are

wo ww7yqges of bone conditions: 1) non-netabol i BChOR®06/028886

condi tions, such as bone fractures, bone/spina

def ormati on, osteosarcona nyel oma, bone dysplasia and
scoliosis i net abol i ¢ bone conditions, such

os USES ¥ 6PF%OS%§ Sé&%PEBI\éED PTREMAL CELLS N SPBAle FUS%ON
renal bone dystrophy and Paget's di sease of bone.

Ost eoporosis, a netabolic bone condition, is a

systenic di seas BAGKREROUBID PETHHYINVBYEENed bone
fragility apg:d fachyy %*alrlgb %e%oh@c&ﬁﬁfoﬁ?ﬁ?gorpﬁgt%bolic

mass and change i n f1ne tissue structu
n@pmw@ﬁu‘tlﬂm% alichay henedrasturaschangispinel sigformttiony ptevsireqmand

f
gﬁ%frog{ eﬁog%k ggﬁ{sgagigp %SIQ %ﬂ&% dmé’t%chf%%ﬁ‘é oo‘ﬁﬁﬁfoﬁé Such as
h @stesneLosisaprtcontaltesiag rickets, ﬁbmes Qstestssu@naltb@nedsfswptafc and IFaget'
t
COHESE R (BRI ROG SRR B e s,
bolmaq‘t@rmw (mreased bbmnfagilits tndifradtwrabibityelut o deoreased bone
" FRS Riishiee 3n RO Bk ¥ iR 6 e sl S GRS Hichicing
espln?gnglgpaiddrabmmsmf dmdolbmwm@ﬁqalmﬁbﬁlscehﬁa/,&'enb@ﬁmecks,
to reat os I OSI S. respect -t
D i st SRl alhb EPbsrand GOBRoREs otk TRBRY iy Sone
p(ﬁcﬂhiaﬁc}}ﬂ ?ﬂ @Mft{;:ﬁbl?dl_fdt@ Iﬁbtkbg_eé@qlﬂﬁ)lnlfblc&ﬂ IBstanty. dUpb g
elr I.Te r n | C | ne es an |
gﬁtF'F‘PrB'iﬂneOftﬂben‘E?Za&ﬁg b%%ﬁe"%? pLiRgy a&§§ %E‘t,‘lcﬂs‘iﬂé%lf’% due to bone

S PdsBption, taafi@sitstive GEBEHAT i bbyLocdinS C THIRRANS), béﬂéfr@ééhin@ﬂs
processes, tunors, and trauma. The repair of

s SYRPERSEOLP SUgh AR EYOESNS: f@#catﬁwéaféblsw@P@OP%tGSa}lagﬁ B‘?ﬁ%’i’%@ﬁ pised

PioRdLRtEpeRdisby orthopaedic surgeons today. Al though
such bone | 0oss may occur as the result of acute

injury, theWéhneeqt {xbaerripal gorditansivgr Pi%e ki American
S GEAMIRNYufQs GBRARML bAh sdménmrdﬁﬁhg e hféo Qﬂ{agﬂ¥1ﬁé‘ fhedical

nallgnant tunors, o0sSseous i nf ectlon frac ure non
uingpses qReopizibuisfto back phina TFhese dupbids smiwels gt stepasiar i al

h ﬁ@g&&%ﬂve" &Wﬁ&a&s mtfé?:ﬁo&' p%&géeg %moct% %H&i ?rﬁlﬂn fThe r%pa J of

t r eat nent I's assocl ated w th substanti a
| ﬁﬂrnggmgntalrﬂ%’éE@tsum Alaphysed] beneeis & oignifipait nrobhendfab@sks/ of

3 %gﬁ%%&g%%‘ﬁg%ﬁs ﬁ)tdafal Al’thojagl? Rich goﬁé’]loqux%?h&?ur as the re@?ﬁb‘f acute

conpl i cafi ons resu romgra
hajurgstheseqmastivaddeats commandy priesent sedorrdanprpb yonglagitead

| RRRbE oD e Y SO A AL SLA e S, LR BRIGEnG"
p thicar Yheamqe tof &edh aumlctgmusque (ghﬂftamth% héOmas exéweah adthe

A T

t xefsion, malformation, pain, and loss of function (Kahn et al., 1995 Clin. Orthop.
Rel. Res. 313:69-75). The complications resulting from graft harvest, combined with
its limited supply, have inspired the development of alternative strategies for the
repair of clinically significant bone defects. The primary approach to this problem

has focused on the development of effective bone implant materials.
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wa@l2oogoid1y2 ost eogeni c.

I nvestigational efforts, and these classes may be
categori zed as osteoconductive, osteoinductive, or
Al l ograft bone is probabbgr/Um®06/028886
best known type of osteoconductive inplant. Although
W del y usedTHres genermyclyseérdd boﬁdiﬁxp[’dn&lha@é elﬁietrg&ﬁﬁﬁc&n these

tranSHISSI ost eCtlon n ac
R A AR Pt OB sheSh S 6tser Pay BGreeiiradt gstpeangyetive
1 8&80111&%{% 260ire2 4 Zsté’(fh%ﬁi}« Aﬁbfﬁﬂiﬁ Bbriels PRbLEKIE Hades khoién type

| ant s nc;l ude ti | s and ceram cs
c 8 %amld'ﬁtlwawm a‘b‘gtof‘@éwéiﬁly/‘{ﬁ?‘} "(%F MRRBY ¥§affrihe risk of disease

ph@ﬁﬁh?&&} hddh eejdcBYR aAd la¥k QMsﬁb'éﬁldﬁ‘@HoH lBmPontiRa&Resirability
gﬁants facilitate bon rowth, but their |ack
(0]

b
o088 IAMA BT DAV SR Beictiiepondqiivp fpplants indlude

V@fdnfRinY iddrmesls@Rl Baualch Eﬁnﬁ‘&é’@&‘h@%x%‘éﬁte aher Befflum
studi ed, including dem neralized bone matrix, which is

k Rboshate Elemieegrablb Bereusmsi s etiberc dmpleets @a,cﬂgatg ng)mgrowth
SipRCReik €k Qf ﬂfdhct% PERYE Yirn@h th@hlp ﬁgtyOt ve

characterlze oned exp ressed ant
p@stedindugtive cqneesndsi haamlsoapm studied rmmﬁmgﬁe@mmr@lgsd bane

1 558 Bblch i o0 o AR So i Fh A REBEEL AR Since the
eprlgl:nal dls_bggaty OﬂBMB@Lmeheﬂsdnant clBnactprized clb8db <41885F¢d, Wz ney
tearp@argg% Orggeﬁ%ﬁ %e%gnﬁgmgné]f ?1\/}1552@ ﬁrtﬂ'o%%péil Slte-gli}c% tﬁ UI%SS POF lgrge

ﬁbsmﬂdﬁgcrse(ﬁedmftlesalc a@%b Cén (ﬁrtfro@s]pﬂnkiesn@&ﬂ 7t326; Stevenson et

1 3B R SR TR el ke T Blonf 24211528

I\/D 6 pHoFhe suwcds of tismpproadhthak Gingbaethepremedyfmésenchymal cells

oL DL S ML R0, CELEBATIL F LA TLAT o

b i Eird Intéineticidl Qorfarbnd@ioh BonENRrHop&lidPiotew).t I 1stthé%e

ost eoi pducti ve s the inpl ation of livj

c e imiproseair MEEE hyleBan Bhgui AeeHion g ke
hag&pbeaile folf SMihasRing ABkAbRe A& tRopkial tien of cells which
possess ost eogeni c potential, some have devised

exper i ment aPng Hispiyelo thresteqingietive apprasshdnthg implantefion of
f 1;0B cal Whitg e Jirddil %xteag%ﬁ@ Gltﬂ@bé&%ﬁlfovﬁha*s%eﬂ dhoRges
of skel et al repalr (y Grundel et al., 1

Q°PHaip 2 Prayatiquef celisghicppssesgostapgenie poteitiah |Some h@fg gevised
Oe&ﬁk?x@xenﬁ?ﬁler %l@s ﬁée@ §n tth)lﬁntQﬁon%f fveshlﬁr%l?goﬁs ogy‘hEé?xBrc

Res. q sound in princi

pm@pwérsu‘rqsyn med@lssl@i ol Frpais (g el kbde 19:% Cow thom Ré¢leRes.
g&lm 5. Wﬁ%e ﬁgf 165% ?Qﬁ«[h%?qws.t Q85581 oSt i Thé4, 79

enmergr’ of” fegenerative nedi’cine seéks to
C mpneRElaq li’n%&9e4_r416h ITQOUgylrsomdhn frintiplesthe prackicelityl of obtgining
n |
e e e
a reliable, lem@,rglaglﬂelébff egtnerative oidicime oéekk tonembagtul t
Z?J’p rrlaageé iss %rtog/thsﬁcrzt\(l)res il eilsS 2 Hovel nk%ranp%&tﬁcs toc]repalr damaged tissues
and organs. As this specialty grows, there is a demand for a reliable, safe, and

effective source of human adult stem cells to serve in tissue engineering applications.
For regulatory purposes, these cells must be defined by quantifiable measures of

purity. For practical purposes at the clinical level, these cells should be available as
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For regul atory purposes, these cells nust be defined
by quantifiabl e neasures of purity. For practical

w@uogosds2 at the clinical |evel, these cells sPOIUS2006028886

avai |l abl e asan "off the shelf product imedi ately

av@i‘dfhk @h&ﬂ@ﬁodﬂl@ﬁﬁﬂi&datel)t hailfkd don@emerd & theforiNolcare.
conmer ci al ?ndp0| ab|I|t¥ to.use all ogene

aEroe}bfaegl@aere@ %t%ndaplabsﬁsaﬁ%@we dqgrneic pf QpRogRd 10 autologous,

t QNSRBI BbIAnYAHIAL oA 36 1dhabé Qﬁlgﬁlﬁﬁeﬂmboml itnb¥ on
i npact on product devel opnent. Under

c Prodiihsie rrhorsaent. QUnden iese qigpmgipnces |a|sglgifés>ﬁ f sellsdeghsdofrum

deROdore Pttt RErdnsRRRE BMBEbIE RafMlalsl RUS g%s of both
reducing the costs of both quality control and qual ity

agusalitaerndrol ayd gyplity assHipECdenonst rat ed t he exi st ence of

adul t st em GehikShavd dibdstREEhE kRS eDr bt stdrPLdIR i m multiple
derived from bone nmarrow, known as mesenchymal stem

c &ipgus sv(cws@;ellwerw%@ompn@marsw,mWn eempsen¢lpmBOytem gelise

SPASCE RS EUALSGIEHMES, LsLord s iy e
Ekf@astrbiém@la&pina:@salz 3980233)0d§6ﬁ%ﬁ§,12ét Pigtsma el 919 198 BEspd
78: 55: 62, 1 l
1 Bismiare} T2 PRARR SRhflolor B, 1906 By rhissTgll Beresthlarctal, 1992, 3
7 8ell.7304-10300] - 3[5|1dswsyleldl etnl.,dP89, Bﬂqu 73H§ﬁﬁ{l&®0 L&s63d aGy.,
Bennett et .al 1 .

SR P L N AR o G AR

masveaisnestrawadhdvBilisgeaein bdne raraoesgdravad BEECs Bani bdriodnspiented

F Biploar el P2 S oRe B abak e churaRfo RRTEe elieliiees

maetRbpedidrdeftzEin a@bnind mode? QOdnzel et 4RODEN3) NiBdhe &iﬁ@urMm 85-

R85 Savben ST s b ov I ot SrP R

C@b,800fuctRRY borMares balls RLAbo wacebﬂﬂﬂﬁ miTRF b&W marrow
asplrate (Bruzﬁr et a 0, Principles_gf Tjssue

EARIREBrgT etahd2400; l%rrnawleSAggﬁamF&gW &g) 2 Efitiopfegadergic

olptab)n Iﬁ@@eﬁﬂé%&irﬁl\d@@fnﬁxh&b@ Bhtribieht hi (SR RBEMBSIb @ tions,
ppllcatlons i s necessary to expand the bone

nelrif BegeEsaRito é@%@? bopg @a@%wﬁﬁﬂ“teidé\ﬂ Phyghywyltipl passages in
Vijigp. I n contrast to bone nmarrow, adipose tissue is
easi |y accessi ble for surgical harvest and abundant in

t he aver agelngguirast iahepe @apow.REmepR fissue is asily gogsedpie for

d g{ﬁgr&f Ha%e@fjanhlaﬁﬁndﬁgt' iR %%V&Jagceséﬂﬁlt AR RA. VI@ec@&lyalt%Me‘éﬁ

tem cel known as adi pose derived adult
c eibmsns@ateﬂkmga ipdsk §iysue Tanessevede b senren & steapephls é‘m@fvn as adipose

d
'drexfngerndgrélﬁl{t %Exé%gllsac#rl 3 C%Uélfsj g*hgsé %g?%%%%@‘:ﬁe%@enhgtmg
cyttang idignle hmaampaamaysohlempon@A@s;@eiﬂcs:hgnpaleg@rmones, and/or

21.%12%"@ %%a@%}ﬁi rggﬁ% Rb%%' c‘%ﬁé e)&)pe%g nggkremlc‘?‘atl lar?c?histplogica]
adl pose, one, cartilage, nuscle, and
neharmtailstlcsatdnsstehﬂwiﬂn adigoes) bors, ud“;i],agf_mnrdsde, aAﬂJAS_erMI kdls. In
a%%géeg{ s%.tlcg/(,jmturhlr?e Aﬁgglcrellsaacgéler%teg ale rg’ﬁafreadcrff‘lcal s1z(3£1 zc"elllvarial
defect (Cowan et al., 2004, Nat. Biotechnol. 22:560-7).
Bone grafting is often used for the treatment of bone conditions.
Indeed, more than 1.4 million bone grafting procedures are performed in the world

annually. The success or failure of bone grafting is dependent upon a number of
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defect (Cowan et al., 2004, Nat. Biotechnol.
22:560-7). Bone grafting is often used for the

wo e@atnnamt of bone conditions. | ndeed, nore the€r/LS2b06/028886

mllion bone grafting procedures are perfornmed in the

Weictosks iaaﬁwiag kne vitdig of the GRSSF thY grhAi thdIgreft §focbRNRB, and the
grafti ng ng ent _upon a nunber_ offacfors

i il %’gc ity whf'o?ngfq#@d dsspe Wrvigwmet e preyalency of

9bdetcoRdifGRSHERTs a A 6 VEIRBUBR! B 9bseAor heRPaiic mlégnbéhc
of the eng rafted tissue. In view of the preval ence of

bérﬁje”eieéﬁ&“ﬁffso A§e Pregeyt @veriion spfislies thismeetbvel sources of
bone for therapeutic, diagnostic, and research uses.
The present invention satisfies th| s need. BRI EF

SUWMMARY OF THE BRWWERPMARYOF WB&NV&NTIQHI udes a
met hod of epfaanchith lhaﬁdefsu%e@ﬁbd%ﬁv ngp&!e'feémmbene

spi nal fusion procedure in a manmma rising
atiowingtagspinabfusian prepdrein axeinpod @omplssn&achh@nusvgmg adul t

I
IR PR Rkt A PP AN TR op s mpmmal
cwhbreinrthﬁ ABASrcel differentiateetistvodnie a@hlétlat‘t}@rdsms |atlemsft om:
ac‘fe%s%nc ofahbone Cvnentl on al so includes a nethod of
one

or nore spinal fusions in a mamal
C o rrp r | s | n g ﬂxdnmwn‘sdnmlsmgclades AbkBodelf perfaymidgeons pr mereGpinal

. Si.nal i .l evel
& RRioTF sl Bfiorishng b e s BasBaliho e SHt pthe of

‘ thﬁmﬁ@% fha‘ihkatetamﬁl@q)mrnmﬂﬁ)ievéh@mﬁmmalh PrefeeabADAS 00 g

di tiates |v0|ntoa ell that. e s at
i BiHoner e ADAY R e ShiPe B GE mamrf v ARASRET o6 e
t hﬁfek@ﬁﬁehﬁﬂvbvgllﬁto akkll (tjliaed(pte@se‘s{ gﬁ I?z]fst b charaperistRdf @bone cell.
time without being in ifferentiate prior to
the adni ni SPPRE BFCtEFe Lﬁgg e@ﬁs cplgig @Vmﬁperr% of time
aRghfie being RIated th AFfeAAATe GRbI to i AAiINGRMAEH 6f 1k b4l to the
respect to the mammal . I n yet another aspect, the ADAS

cBPPMhduces bone formation for intervertebral body

spi nal fusiigBgothd? agiRet MRIATRSPESTs alldpnddIARh f@bdct to the
[ nduces bone formation for intertransverse process

sﬁ’la’ﬁ‘&la fusion. In one aspect, the ADAS cell further
conpri ses gy hionePaishlt Shd DAL Xell fAIEIS bR Brmdtfd] for

bi oconpatiblé matrix Is selected fromthe group
CWY@!@M@QI’W spipkcfusimt.al gi nat e, agarose, fibrin,

col 1 agen. iaghdhagIdbLiRNA%AS Lot HKESS BRaluE AP,

hyal uroni c aci heparin sulfate, chon rortin sulfate
Alntefsansearserproesss spins] fsgied. bone

In one aspect, the ADAS cell further comprises a biocompatible
matrix. Preferably, the biocompatible matrix is selected from the group consisting of
calcium alginate, agarose, fibrin, collagen, laminin, fibronectin, glycosaminoglycan,
hyaluronic acid, heparin sulfate, chondroitin sulfate A, dermatan sulfate, and bone
matrix gelatin.

In another aspect, the ADAS cell is genetically modified.

In yet another aspect, the ADAS cell is administered into one or more

interbody spaces in the spine of the mammal.
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matrix gelatin. In another aspect, the ADAS cell is
genetically nodified. In yet another aspect, the ADAS

wa@edoz7/ord1adm ni stered i nto one or nore interboPYT/BERAOEE28886

in the spine of the mammal .In a further aspect, the

spi nal fusi B fufthdrasgects 8@ REIALI f@dfior 8t SfimentEHRGHRE
of . cervi cal hor aci c,

fromt oup consistin

| Gﬁlﬁ‘ﬁ?‘r f%Prg o consisiing of aarvigal; fhpreicy lampan ymbpsacyahandet
asgdgmﬁh@r(sgwﬁct the ADAS cell is admnistered into
one or nore_ interbody spaces %X an approach sel ected

fromthe gr@&ﬁt%%@ﬁrsatsmg therA %6%‘%’@@?'@?“1%?5%4@%?6 ogmore

POREBEG) Ph&dsBY oR BPTORAReleA Both Ble g?é'up%@i%é?ﬁg Rea Q&tenor
ant erol ateral "approach, and a | ateral approach. yet

a9BRRSh, & BpsirelaterahepnieAThwan anigrier dppieash, apmteplateral approach

DERERIRTA @ GhcnTHE DRAW NGS For the purpose of
ilTustrating the invention, there are depicted in the

drawi ngs ce tyat anothebestetizthe maomat ise himeont i on.
However, the invention is not limted to the precise
arrangemsnt s and instrunentalities of the enbodi nents
depi cted in t BREFINEHGIPTION OFHE DBRASVINGfage

depi cting aFc%%gl% ﬁ{rposggf fﬂﬂstﬁﬁ?éﬁ“xgl{h %%tlo | %%{eeare! é\eﬁgc?e%l i R

the interver ures
I Braamgsb@*taie ﬁmbsdxmantesf thetnvediont Howewdr, the nnetita)mmait limited

e and bone aft t.o st a
- SR BRSBTS R ef o RBRA g in e
S[dramngsl:l gure 2 is an i mage dep| cting the potential of
ADAS cells to differenti tea neage
St s, 1 v L b e feule A B Dot e 14
c ldepitts ﬂieﬁntﬁfvﬁn@frﬂ\&p&ceﬁxﬁmfe (Ilfrﬁ)ar EpimfFlg%MSBlzﬁﬂ 1¥ dedfdnstrates
dlfferentl te | f%wndr ost eo Lz E
adigusHoRS: a gitahanRa) e 20, eg%r%ﬁaﬁo fiplukizethy tacs n

VIrésg)ebthu_ygmg@re’»‘mﬁaanmagmgactﬂﬁgqhﬁplﬁbg ost eogenesi s of
human ADAS cells. Figure 4 is har picting the

t
al dehyde ph%‘gwﬁgﬂa%ln@ﬁw@%%msﬁmwe aﬂgféé?A%c 8K ng

a@if&@&ﬁﬁte%lcﬁa@%@@ﬁl@ RRAR gatl@;lrzf efn%iﬁoﬁ&e' t@ BpectticdEIRaiR of' S
an i m denmonstrating that ADAS cells form bone in

vichenic m grewhppsieny mmag Drkecolls é@?e@fferﬁwmmrwondrocytes

ERERMALS ERpsEH 1B oME nBEh AR QRAILIKRRSIS AYirkl €ati ng a
bone di sease. 'In a preferred enbodi ment, an isol ated

adi pose ti sBigeedds yistpge depicting osteogenesis of human ADAS cells.
Figure 4 is a chart depicting the aldehyde phosphatase

expression in ADAS cells during adipogenic and osteogenic differentiation.

Figure 5 is an image demonstrating that ADAS cells form bone in vivo.

DETAILED DESCRIPTION
The present invention encompasses methods and compositions for
treating a bone disease. In a preferred embodiment, an isolated adipose tissue-derived
adult stromal (ADAS) cell of the invention is used to enhance the fusion of bone

following a spinal fusion procedure in a mammal,
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adult stromal (ADAS) cell of the invention is used to
enhance the fusion of bone followi ng a spinal fusion

w@e@cedine in a mamal . Definitions As used hereCTUSHaEhRSs86

of the following terns has the neani ng associ ated with

i tDdfinitioRs S section. The articles "a" and "an" are used
herein to refer to pone or .to ethan on (nié.e, to at
st one) SF eSS HFRC! L0 BB B 701t Al e P godied
BywitkeiyinQhis eectibil €, "an el enent”™ means one el enent or
nore than one el errem The term! about

under st ood bYF PHFEHAS 205t "8 geisid heggia jo re%Mﬁtotor’i‘E OLfoMYyR ¢

Withdn of8{ie. it FRBRONE)IAY grtimbill 61960 8Kthe bftick ByHvdylofi S
used. The term "adi pose tissue-derived cell"” refers to

a SSAnPple R Flepent ma@%glw}emwtamnw%@a@ passglementhe
initial cel Th&@W"a%bh@ﬂvﬂl §9hx%ee%oﬁrb9rﬁb@&&sn%ﬁdlﬁah@sﬂwm the
is a heterogeneous ce opul ation including, but not
| i ane il vark £q wms) exw&wtee?om%mwlaﬁh tsvsyd-celIs. As
used_her el nyyd e bfifhe ALLRASH BN \EfsHh b OPhaFiliites
"adi pose tissue-derived stronal | pose
t ifepsuedipnse tissael El@mnttlaécteﬂmwlat(qnmtecb‘ew gdl'powrtlssue isa
n H V .
i %g%&%ﬁlgeﬁggg ;%gu % E&ll‘l gﬁé?)ﬁ:zi#éﬁe@fo ﬁtlldﬁ‘lg. ag%ular fraction
or(S@F}mﬂe from adl pose t| ssue which can serve as stem
cell-1like I vl ety i.f » G4
Cypes such: A f eI, bR i Al icledhionBLANL Cltos
osttsamergeneai stxtohmh@bﬂls;é yacbmse tmsse:—lderi\&d ddmeﬂmﬂmh(AIgAS)ajells ” or
cell. lin refer f.at
o e ER A e S ERSEY f oE ke A i o Sy hiP

Proeﬂsethabingmaterfe:namﬂlms dssue /hich chrsseswelrs wteanetdike phectigors to

ad| ose ch cells ma 0 ise.a prim cell
BEIFS BB seldries rchad ot BRTRLL iR fetes

tlcﬁfsn&o%yleey Ibﬁscferagahanynaaymamelsmdagasl ng fat tissue.

Preferably adl pase tissue IS

v of or abl 3 TAGPS6! RS oenE EiGoE. MREREosALSHn BN beown o

S GiHite dipbset4BRN PAERBIS ahé AdiSAse tibste ishhaboutRiebusarhife a@ifbse

Ilposuct|on surgery. . However, the source of adi pose

t itE8ge SBFh GeHe MR ERIBRFisS R PrEBnAtell SHINgE ohen W%lz%lé lipg

nqthe @l ?Bée@@kuetrﬁhytﬂ'é%dnnyrg/%géﬂﬁm hekeTHEREIC PrérehBly Shet O
raft derived froma different ani mal of the sane
pgsdtissyesis mamnabian, @ast prefgeablydhgrdipase Hpsyg isfgmansA

npc%menIth sro%f-c% lof hﬁné’%ﬁ)&hﬂ&'@é &dshads tdehdued fx%ﬁx%ﬁo&d&@io@ﬁﬂgery

i ndividual to which it later to be re-introduced
i Fvevgrethe source of adipose tlssue or the method of isolation of adipose tissue is

not critical to the invention.

“Allogeneic” refers to a graft derived from a different animal of the
same species.

As used herein, the term “autologous” is meant to refer to any material
derived from the same individual to which it is later to be re-introduced into the
individual.

“Xenogeneic” refers to a graft derived from a mammal of a different

species.
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WO b@7esim2 " bi oconpati ble lattice,”

i ndi vi dual . " Xenogeneic" refers to a graft derived
froma mammual of a different species.As used herein,

a substrate that can facilitate formation into

t hr ee- di mengi qmlhe&ﬁrr uﬁtt@m&?m&@mgamﬂé/@ttﬂ‘c@r’ isth&BUS refer to a
devel og}gent hus, for ex ells can be cul tured

orsubstiatsdhat Gat @%k?é%fognﬁwae@ﬁﬁaﬁq W@n%l@ﬂal strygtures peprugiye for

Ort%sﬁel"lﬁt/elbﬁlﬁédﬂ degusepet E}?a%f‘dlé BéIRcal'Bd EulltiredBt §8eliéd onto such a
synthetic polynmers, cytokines, growh factors, etc.

THoqompaiikle laities, Weh potng dist ingludesratpelinlas maisixanatesial, synthetic
f aglnhdr@tifdRintd) gro%l‘{ Bl RRYER! TR 1a&1c§ Sl N N8St mt%' de8reqat

| east at an ear stagf) during culturing of the cells
t Fraapes dorfasiitatdnehe daslopmanteot tissug tipps. espablpashiat 4n early stage

f acﬁﬁlﬁg é\ll F of th¥ chfM fhe frr%‘afuﬁ{ d/of Xﬁb@tfét@ Es%upgfleme ted with

extra rmatrix naterla aCI Itate
t Hactgis (@8 omth fagibrsapypolkanssi %tr@cetlulgsmetrmymglah ot}.) that

Stf%{ﬁtta{é ﬁédevﬁ%gfﬂéﬁ%f Q@r@ﬂrﬁ el SE\E t%;?ea Thd & ﬁm%o ndi tion

ease i sor rs or
d| s eas es of At heedderedn, ltmadbmn'fbnge cdmdition $orngiiryl ar mhistase]) trefers

tdhsbrdgrs or leelzﬁesn%ltﬁe% e mc?ulamgs Qi 1snr§§~I ?mc{ecﬁ f?s £8 d éltgarggi

one EnReo es’c
d [ mﬁm;: ahd ammetabolfcabhdjn@ls of thefhend. i Eﬁ Uk&mt ancalepsies p

eR i cated ) pReser i or B0 dhfdpuisTR aefop nditharf ©
d eﬁmmm loOBone@dhd HERILMIYR, bulie|nontmitdl) B ostyBfhrg aa,
or03|s osteonal ets

ol i 0Si st ep c
T DpGRAn e BRET R oo By G GBRgYSPLAR aUetS <
dl SRap&osd, obledBalacidrickes, EBtduabitaits, M@l btk diysropaRAnd Paget's
herein t%erefer to a cell growt h nedlun1conpr|3|ng an

addsepsed o8Re. 5 | ack of an additive such that a stem

cel I, adi pospiffiedtin@sh Rl i§ hgéarm}eupﬁlréfe% aQeNefovaiCh
prog eni t or cell, that is not ferenti ated when

i ﬁe%‘&{l eeMpHsingAn adgHive A 2 laekef aeaégmm Bich thagy sterjcplh adipose

S QfEﬁv&f adalt! str%altc@FP oPJRHér%ﬁéhep’r it&sceﬁfthﬁ 19ﬁ5tffﬁ[ﬁiffér@ﬁt%€éd
cel "Expandabi lity" is use herein to refer to

ca‘plzﬁeuwbafﬁd i tb@mrsdlv@, davelops iatos el Withrsomg srpll ef th@ 0
em%e'teh&lcg HF@&F fefdhtidfh defl€ case of a cell popul ation

to undergo popul ation doublings. "Graft" refers to a
cel |, tissueExpandability is usdddwersiste refanto iegiapepity af a cell to

Wﬁ%}aw for eQ‘lntlﬂ 3 g)ﬂ;aﬁ n?fglftﬂgta&ti@{hie%gse ?X cel?gcga a'ﬂon to

ors"’Is I nten OW Ng Speci tors
i neidergd populdsion doatlings.mi t ed t o, growt h hor none,

erythropoi et‘jGrﬂaft’Irtc]fe%W %Fc):glil,%itssiug,’ organ or otherwise any biological
compatible lattice for transplantation.

By “growth factors” is intended the following specific factors
including, but not limited to, growth hormone, erythropoietin, thrombopoietin,
interleukin 3, interleukin 6, interleukin 7, macrophage colony stimulating factor, c-kit
ligand/stem cell factor, osteoprotegerin ligand, insulin, insulin like growth factors,
epidermal growth factor (EGF), fibroblast growth factor (FGF), nerve growth factor,
ciliary neurotrophic factor, platelet derived growth factor (PDGF), and bone

i s meant t oP€EIIB2006/a28886
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interleukin 3, interleukin 6, interleukin 7,
macr ophage col ony stinmulating factor, c-kit

wo b@anddist em cel | factor, osteoprotegerin |i gapdr/us2006/028886

insulin, insulin like growth factors, epidernmal growth
f aedrpifogéd=E protdih by hteaghtids 6M6dwen GliddEraAsb mill Rk aA§m!
grow h factor, ciliary neurotrophic factor, platelet
détFed growth factor (PDGF), and bonenor phogenetic

protein at gOnNGAMEIAL {here&mogmta@m WR&OmP i AR rBfer 10
mlligramim levels. As used herein, the term"growh

meBRefwnyBatprones pwih of gells. dugretithaneriim wiM engrally
POtk aint MR, Of soafRlihRancéy, e @Wwih FRGUHIYY hdt contain animal
generally contain animal serum In sone instances, the
gfgWlh nedi um may not contain ani mal serum An

"isol ated cgh kisoln@fi 641F rbBrsdo £ELUI W% g{é ﬂggﬁegﬁﬁv\ﬁld (t;rr(])m other

separated from ot her conponents a

n&fmpeileny apdeviellanfich natuiadly pecosgamyethe isplated cell satissagror
|, As used herein, the term"nultipotential" or

"multipotentiality” is neant to refer to the

capabi | i ty &fusddewin thetdrm§uitipotentialt pafmulgpotontislity” is

S ' L1k ' h qne t f

o SpRTEtelth leRa IR PLEy b S e SRR NS KRB

r difterentioteamty nohathge onertypd aflcelyji cal state, i.e.

i ncreasi ng, creasin and. t | i, ke, used herein, .
the ter m s EAR B R rllfialen SpesPiof S o 4Ry Flafee n
dibpxdbapiei ytatthict indfaASng; @bdreasig, andthe likdlice prol i feration
of Tcells |n an, MR wever, . non-i mmynogeni ¢ shoul
not be |im%‘%‘é‘°‘e? Berine the ferd,“Borl-rspunogeic lﬁg%?ﬁmm??efﬁ%{ e
r atslhcarer}sllhﬁt]ch]dAS lcelty dappt indiice pﬁﬂ?@ﬁt@?ﬂ JET dedlt in dmdupk.ng T

C roliferation.in vivo., "Proliferation” is uyse
h?ﬁ&i@ °rt P IBTRNOpEG WQ“‘FQB?%H’&‘W&%%&% RRRTIferasion dine} MR,
Obutshilied should @IsEBpp1e SPEDABIcEYs Wk ind@dihgT cdidploliteation in vivo.
proliferatignh enconpasses production of a greater
nunber of celrplEeratipi 1pussd Bereinda et thsyerrodistiep &t her

t Ruleicatfonkhi RO EMnk, REpekiaBy DIVERE! Pra®ls, F8lifefation encompasses
measuring incorporation of “"Hthymdine into the cell,
aREpdpeton|af pgreateppysgbes 95 pebls, a9¢l cat ba APasgH by.tenoag piher things,

cxa{pﬁ; cduptibs@e nnlf%@rg Bf defls, ik §frink ShebiperaRbR sﬁﬁﬁ.;}%im& &b

a ce prepares for and/or enters mtosis and/or
nmiflessilsind thediieessi on t hrough the cell cycle includes

progressi ong by a4gh of Qxethxgh%kpétﬂ@%@l C}.Ip{%e isusBA RS Ein t(f {%?q;r Fthe

phase, and the M phase. T erns " precursor ce
" prosese iy tdvicheedel! prepareel for sndien entelrd mitegissand&e cheiosis. Progression

through the cell cycle includes progression through the G1 phase, the S phase, the G2
phase, and the M-phase.

The terms “precursor cell,” “progenitor cell,” and “stem cell” are used
interchangeably in the art and herein and refer either to a pluripotent, or lineage-
uncommitted, progenitor cell, which is potentially capable of an unlimited number of
mitotic divisions to either renew itself or to produce progeny cells which will
differentiate into the desired cell type. Unlike pluripotent stem cells, lineage-

committed progenitor cells are generally considered to be incapable of giving rise to
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i nterchangeably in the art and herein and refer either
to a pluripotent, or |ineageunconm tted, progenitor

w@edoz/o1eaint ch is potentially capable of an unliPECT/E82006/028886

nunber of mtotic divisions to either renewitself or

t QuiREQRUYIER tPFRURNYhenblybRalydifiby fénh bacHiotie rmﬁt%adab@(gernto@
the desired cell type. Unlike plurjipotent stemcells,

| CPSRECERTR PR patsaﬁ%mq greagsetomunifipeceydiieeal | y

consi der ed i 186, 1@%@199&!1%@&119" 2¥ lugtg HeteHE rdfOR YR meMEm
cell types that phenotypically differ from each ot her.

| weafldfar culipppgeAPAScelie] 4 sonylimingiesample obmgrosial pblsmediny is
t %édhxﬂ?@&&rfsﬁ@ﬁﬁiﬁm e2Hhmtsy AR fetdMBvih€ dMm Stdoamal

cell nmediunt as used herein, refers to a nedi um usef ul
f@cnlclmrﬂﬂomgtrmy@e@lzé ngKungiroriei Aypically, beairphd cell a

S%{rﬁﬁﬂ% clo%gy {5 da{s%ga‘stlnﬁga%egﬂfne‘j "Ftﬁ?d“af%%[*@%hc/an%ﬂ VtEcn /I%yﬁaver
SATHR ol camlbe()cuztﬁredgvmﬁutrgmzlanﬂ medippi wighduyan t he stro mal

PGP R A SO QU <ADRes LRy Hgferast

C ittt guoveitt fudtdrtis Biirmanapidearallgravat ifasror WBGTOU trhapreferred

anti biotic/ Lycoti c d,s | enent th at east
o RunegpHion of Beu Bl Dpindr Sl Sigr ) SRR ErRpHA el
h UBHRM 5p/ndle rm&b?eﬁr@\téﬂ:bﬁseﬁﬂ&%@ﬁ ls(ﬂmﬁmzltmﬂ) Prigf mefeeet serum
fration o i s about n nor e
sefg@pé‘?itntﬁ CHE Q;F@EE B qther Pes ntate, den@%hﬂrse SpyEn or
P 'hﬁﬁl@ﬁ 56 b REeferiBd lipHy 2095 MMIFB@adGecﬂ-tolﬁe abb€media in order to
preferred serumis fetal bovine serum (FBS) but other

s SrRporrdle awthad gtromel calls. &P vyers & defined mednhenvidbedised ifthe
Prn@ée‘é‘ia?}bér}éwﬂpfa&t@rsz%lf 1S, Al hbrnRRie SRl d8S HOstidRf1 8N0MEwth are

media_ i'n order to support the growth of stromal cells.
HidaetiBed and paesfidedaianpsentiain coptentiativas indtbeigiopvth edium. It is

n %@&? ﬁe"cé’%rﬂiea W aécﬁ&&ﬁf c%mp%)fér@é‘rhé&ﬁﬁe ad@8PtoRY é{i@tﬂ{%%nécﬁhm
for stromal gromh are 1'dentified and

p rS@vh @@ﬁnoa@ntampkué@butateemé Bméehiorantibiofies, antintyketicgraawnin,
mgpdv\'rtﬁnfac c;rs aﬁmfol“'arcwg ?él P&Qx?ﬁ)ﬁglt{ ﬂfb‘i&/ﬂqg ﬂ{ a'rtqg e cxlg]lture of
tot uc

rrponents may be al ture medi um C
cealfro membmtlpmfhlgld earﬂmadéer@nt@dhe thgdiim deblude, b memot)hmit@ to,

ENRE SR RAT e G PRk S
ofabae (1D $o abént Zdﬂl upits ps mihiToh cmmttaaoradﬁbadpuomWQn tiththe culture

medi .umin u € nho Lin an
et 36 s, bbb Ao GltRt et v g endi SRV i B B8 be

C @biistrned e iliiTet So &13Qab mkQiutrofoRrOMuting Sfbmant bélts nxamemmy

The gonc ntratl on _ of stre?fﬁorrycl nin the &éltu

mERFdiR AP IR GHPPOT NG HOMBLRFLLS B SYrFpre t he

i nvention stitbah ighafitRace@icalPdPaceORsié éh@xﬁ’ert(& i Tivitesh

to any one nediumfor culturing stromal cells. t her,
arW‘YrPé ape intsprhpnesatly with Shsdeim higlogicplbneompatiple garrigr or
U IS, Goibls U6 RafEYs, BEIsUR ouﬁ@@emit%dﬁ cONASSRAS Whi/BAddsYge
acceptable carrier (or medium"
forms which are, within the scope of bemg sultable for use in contact with the tissues
of human beings and animals without excessive toxicity, irritation, allergic response,

or other complication commensurate with a reasonable benefit/risk ratio.
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may be used interchangeably with the term biologically
conpatible carrier or nmedium refers to reagents,

wa@eddicienpnpounds, nmaterials, conpositions, aneDUS2006/028886

dosage fornms which are, wthin the scope of being

sui tabl e f oA “WsiablerinieDolipspaceriak theltére ik usdheRirDhedhb RN
bei ncgg?and ani nal s tho t egcessl ve, t

icit
i PR REMGAN @ Pqea?zﬁﬂe IS WAYR & 1S fsidgs e ee'a*wpi%}n&&tw Which is

C QEHENS adipartially Bevdid FaR0 ARl QRAGedr/ahd Sr 6t Qerfbral
swtabl terbody space” as the termis used herein
MR REY G a%‘gesa@r%@%@ﬁg teefraquenknoyeyp disraso digicallereate a
dive@ hesd dessphde. @ heal thy spine but which is either at
| east parti aIpI y devoid of disc material due to wear

and tear onAfHEd\hereinepr liprapttigaly effectivgamensly iphe prapuwd of

USATHAS EAGROTRIEEoHRAME d Bnbftéal *frbct tPhS YWidS /) WiciEhE BB

a void in the disC space. As used herein, a
" taerdapeigteredal |y effective anount” is the anmount of

ADAS cel | s sl i '(&m'eaﬁﬂen BQVIleFLFSt% afeh ﬁ tﬁ!e efdctEfitor

tothe subj ect t ece are a |stere
ﬂebamgdgﬂt(ngror roversingdit progryss of.ef éclgylnaomevemmame mgset of, a

t he L el or delaying, halting or reversing the
progress o or del ayi ng or preventing the onset of, a

bone condi t AensedAsreirs &dddgen@shrefendoge notesial frah er p;othmed
arlXSﬂmé}%eLéa%Asgxcgmrs t@&(’duced i nsi de an organi sm cell

enous” refers to any materi al
intr od uced T‘Emgmmus rmefwkuo @ty matesaldatratocal fggm bsprpdweed | |
refers to the inherent property

ofoug%décaf’fof%ngglq Elegt’l 8‘2%’“8‘?1 nucl eotides in a
pol ynucl eot I“Eﬁcodmgc Imfas tcethg @herenteprefodof Secidio seublises bO

serve teF synt hesi s t her Lyners and
> iR B RpIS Bl Bat St RuReotan iy ap ety
deémpletds £2 QURINGR ogf)tthL{fdlﬁﬁHr@, ﬁﬂs‘mz(crormeculegmlolgatbﬁl pmésses
or, a ed sequence o ci ds. an
bﬁw Pithgr a 5?%%5@?@@%% Ozguﬁlffqtﬂas FrefRY A JRNATaRguRYA) or a
gelaﬁnem@@&ase ¥ RIS RJidd andl tHebRISSKEal Bﬁob&ﬂe@;@autmg therefrom.
translation of nRNA corresponding to that gene

prioUE RN FSOFRs StREFtRIn i {ragseiptipn md trnplationfoiiidcal
Sk%lér@slﬁbmﬁﬁ’% 1) tﬁﬁ%e&oﬁbdlﬂesstbé %ﬂaﬂn fhrﬁeceﬂ %P&tﬁéllﬂl(qgglcal system.,

sequence whi ch i's identical NMRNA sequence

arﬁpﬂv the Gadjng Ftyanésrtb@/mef&@tlfi%segwe%ﬁ%\@hlph istidentjenl tothe MBAGA
n%@%&:ﬁéﬂ 4nd 1§ﬁsﬁ;91pﬁproﬂﬁ&fjin§§quteﬁl§ iG] E'h&iefhéc 1 cod1 strand used

tra SCprtlon (0] ene or cDNA, can be re erre to as
erfe digiteigplats e”orriranscéipﬁomf agenepr Cﬁ?l‘é@w@n befefertedtto graneoding the

?}lﬁemg%{ﬁ% r8&d%‘?5ﬁ’ﬂq§t§ex§é°&%bf1\f£d a "nucl eotide
ng an am no

gquence en
Unless otherwise specified, a “nucleotide sequence encoding an amino

acid sequence” includes all nucleotide sequences that are degenerate versions of each
other and that encode the same amino acid sequence. Nucleotide sequences that
encode proteins and RNA may include introns.

An “isolated nucleic acid” refers to a nucleic acid segment or fragment
which has been separated from sequences which flank it in a naturally occurring state,
i.e., a DNA fragment which has been removed from the sequences which are normally

adjacent to the fragment, i.e., the sequences adjacent to the fragment in a genome in
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aci d sequence" includes all nucleotide sequences that
are degenerate versions of each other and that encode

WO b@7oame2 am no aci d sequence. Nucl eoti de seqUBROT/®S2006/028886

that encode proteins and RNA may include introns. An

" 1 wRkRIt @G loBdues. atederm BdoipplidsQo AudMIE hdtdCwiaeH Khve been
segment . or fragnment which has been separated from

s exiEARdy RAita framypiiker qomppneatsyhich RafyryllgRosemmpany fie nucleic
St @ik i.e RRA ordNRNGr proReBRkicMMIGRINRS oA if BARMBH. The

fromthe sequences which are normally adjacent to the

f riggwsiefor ineludes, for exerppiericecompiastRNA which ksdncorpamiehinto a
| Ny Rt SGRRIR abidibth &Ry rkpué%&&g;ﬁéhsm QCRMIE Sor irkh Ehel RASHR IR

applies to nucleic acids which have been substantially
pudfiafnrelearyateoen aykarzete.cs npishenists aga separaieamoleauls g.e., as a cDNA
aCGUARAMicld EDRUCH hfeniftbdlced bEPER {Picti igesti

o SRR c of EDRAEien fbllecd bR BNzl gigestion)
Thiadepsndant pleatdr sequenase | 1 dise inciudes ageanphivant BNA which is part of
re d RO MU S b Sl into a vector,

i n% alr(11 %ﬁ% eonnorfo%%? d;;/&fl %‘310?’@3@5‘%35‘&%%% d or virus, or

i nto the gemfothecombih obthe prasers lneveptanethe folkuwizg abbtesiatioms for
whjch exists as.a separate nolecule {i.».e a C.DINA -~
or 6 Bl e MR AhTal® o o by ByrslRngosinlife

r esfats otcytorine 1) nefeditg genbote) “T’heépetodieytidme, antl FBP refers to
seguences. It also includes a reconbi nant DNA which is
pal't“®¥ a hybrid gene encoding additional pol ypeptide
sequence. | ITht pRrasOuhést tramderiptihaldoaselnor f‘apérit ¢l tinkddh &s

foll oy ng abbrevjations for, the co nl.y ocgcurring.,

n uﬁ@gn”@e%m%fi@%@e _BFP@O% Bdn the gort F%F‘gg“ta& é?&‘%‘ﬁ%té‘}%d%,

" Gelafi6h & the E@lyﬁ%ldéﬁdid@@o conPo] RFA oS niePasd Hiti@idh BRd explession
refers to thymdine, and "U' refers to uridine. The
phWH@%pdﬂ%H@P“¢¥anscriptional control” or "operatively
l'inked" as useded1Ri&h, IhdRANSprbialer/ B Bald OBk Heanfa
the correct |location and orientation in relation to

t helckdt 3eidiserBRace Haish dsrequie My expRasigsaI i eneRraduct operably

| Njiiaté @B pﬁﬂg)tcﬁ)f&’uﬁﬁ@ry Oubce! REsoRR! iNdMtebL Blid ASencdRay be
used herein, the term" "pronoter/regulatory sequence"
metiA §01g praedtei sequeasaind diyefberdestaflepss Ay ssqyeagempralsq elude an

eXBiaset Hyuice InPGRE rpéu@c{ii&?tcleﬂﬁﬁt@ Mpion a!ré ﬁbﬁfiedtfer & ﬁ,isssion of

pronot er/r'egul at ory seguence. In sone | nstances,

s etha genseprodupt. Ehe hrommiariegulatory sesuense gy nioe examipld, he one
ot [ ' ) i ncl ude an
enEE%%ggﬁégﬁﬁgﬁgggghguéﬁﬂg§§§§5u é%%%@ggTenents whi ch
are required fonstinpe?dpsimoter &fa tuekeogdersequencaialkich, wiee

promoter/.requl.atory s nce. for example, be on
B R T B T e e
macangss.thefgehe progiictitaibe preducpd nmdelinnde neosharcillgphy siclegical

SCYUANGSs Ytk Dy, When
An “inducible” promoter is a nucleotide sequence which, when
operably linked with a polynucleotide which encodes or specifies a gene product,
causes the gene product to be produced in a cell substantially only when an inducer
which corresponds to the promoter is present in the cell.
A “tissue-specific” promoter is a nucleotide sequence which, when

operably linked with a polynucleotide which encodes or specifies a gene product,
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operably linked with a pol ynucl eoti de whi ch encodes or
specifies a gene product, causes the gene product to

wheompnoduzed in a cell under nost or all physi BCDYSTA6/028886

conditions of the cell. An "inducible" pronoter is a
nu eéu%est thg Eer® HRARDGE bm’ﬁfoaﬁbed W@&ll%ﬁsﬁ%hﬁy bkt a@ntlba &ll
nucl edt i de whi ch encodes or specifies a gene

prQ%@GQ$U@§WQ§QW@m@K@éﬁ@tmmm@n@@rto be produced in a
cel I substant kgl.ly g1l
correspon ds }t& ot L&{ 8rlaé%gm er {bn%[? n{rag%;{%tﬁéh #yfqigescaéll 1fqlat%\i

"t heeleieagpeand Which cemb@rmcdauo dpksveatheu@ﬂaeeﬁ nudsiczsiglie tiegnterior
whi nyucl eot i de .
wh |b§ ?c:eélhc e%{g @g&é gl‘ fl&]llé%g 11Wh£ I'Qrt ?ﬂcﬁl% c{ét‘:w élgﬁltéﬂégedttﬂ, ehnear
g e pelymmwudets, D(ﬂytbelepmted usseciauech wa;h mcmhd orsutiphiphilicicambyunds,
co P%é(sér'g%i(s)%agﬁ leu§e8 J}‘ uesatrl};c: erm t“g{ct&rﬂ%c{yggsts A reau%o?ﬁgr%gusly replicating
coplasaidtdr ammi Tietttrar shohlidalso be oqisirgeisto dnehids abaprsinid and

s Gy e St SRR Hieh SR ERF RSt PE Rl §5 i St as, for
NusRnepls peBBisie So@peuns) dipbsoinas, tahe thaflike.| B@Mmrtg‘,wrhwecmrs

not | j near pol ynucl eot i
pol‘th\S‘EIbé‘E)i‘rFéi@E“rﬁ’é@&B’l R RO ?ﬂ%eo BSOSt Vit epters,
C orgpRuIREl S ectplsgaiditetslikeand viruses. Thus, the term
"vector" inc)udes an autononously repllcat|ng pl asm d
or a virus. FHECPAPHYSSIRELIEFISIP 8 yeqer OBpEiping & decppbinant
i n%l?ﬁ’&ld&)ﬂﬂe SAst¥nG cRptEsstAtoNtkd] 3équeiEP BptstReWNinkBd to a
facilitate transfer of nucleic acid into cells, such
as Nuglentide segreiIcs T PRgxprayssin AncEpiwsintaEctor ¢asiseresyficigngicis-
t hgctingleremeﬁes@mxsfesgén ¥itlefdien Gt BF SxprddSibh € belbpIRh By the
not lrmted to, adenOV|raI vectors, adeno- aSSOCIated
VI hess celbestin B /7 vise pxivessigh sxstest. dixpressipriveokass include all those
Rl ar @@&r codnfif€ Rfisthds 8 oY ldlor CAMRhd ST HoBmes)
reco I nant po ynuc eot 'de conpri’si ng expressi on
conmdvruswqmema@r@péma@qomiwnﬂpomwecﬁdea nucl eot i de
sequence to be expressed. An expression vector
conprises sufficient cisacting elenents for
expr essi on; Eﬁimmigalenents for expression can be
suppl i ed by "lt r&gﬁc‘ttm\? silon r%fates Qo ge dfsn v\él ttﬁe% acelx eseetfc’sg’uegn
system Expres on vectors T Phos & “Rown
t hderavet] ,adlﬂumrrai; (ATDAR) wlls cqnl chﬁfenlﬂmte(mtoea v,armt& loé dlffarent cell
tai ne i POSO and vir s t hat

© noRL B iR R IRRA . 2BPoiies REDei e ProsHFOTHBS riscle and
pr eseadal/ghialeell linnagese Pattislatly thdiaveaitiss miasyto theatbservation that
adl jssu rived adu troma DAS), cells can

o DR Eoels SRR v e o ST FrdBERS! | Ly o
i ncl udi ng, BHsedo thk ipfesént distlOsur dh PONS ®H ca®bé QREYERBY
chondr,oc nuscL an

used in ¢ fand/'or gene therapy fgr experimental/therapeutic purposes. For example,
the cells can be used in the treatment of bone diseases. Preferably, the cells are used

to enhance the fusion of bone following a spinal fusion procedure. Spinal fusion is a
common orthopedic and neurosurgical procedure used to treat back pain in mammals

suffering from degenerative disc disease, spinal stenosis, scoliosis, spinal fracture,

tumor, and the like.
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neuronal /glial cell |ineages. Particularly, the
i nvention relates to the observation that ADAS cells

waan7didifier enti ate al ong the osteogeni c |i neagkCT/NS2006/028886

vivo. Based on the present disclosure, an ADAS cel l

cqﬁblmn&ua@@l&;fngokmmd in cell and/or gene therapy
for experinental/therapeutic purposes. For exanpl e,

the cells cahe DRAF<eHs ussiul fithe methpdsafithegmresgpiipvention may be
di :q@&ﬁ@d?ﬁy a ea(rﬁ:fcﬁ&ﬁ@elt%ds kﬁ@mﬁ%ltl’xcﬁe Qflﬁed"ﬁ% 40 FRRBaRGR, such

fusi'on of "bone [ ow ng I Na usi on
priogtbedsaee degpibed in W@sPﬁ{N ¢- § 13 3>éé£ﬁﬂvpfkjﬁ tm@tme@taﬁ hgreéh in its
n eéﬁflfé%“ rIQ' feIPJdQﬁ 1L Be fidofes B 5 rrﬁﬂfnﬁhlaﬂ]subj ect,

ering rom egenerative | sease
mrﬁanabb(taénwn §ubjgz§ olni tygiags, thepADAS célisact typiegllx igotaged from
a . .
o IPeA8eh bRt AL LD 08 SUb L0 R T A
mesybjed, it isq:lrdbedlebl}at ale\PeDASecqlls bt imiatddcfdxn thammeisubwdn 858 to
ski xanpl e, such nethods are
o SLyifEtok M ARGoB 5o lanf” 6, 153,432, which is
| ncor por at eth dawethet aspeat of the 1razaﬁtlmetﬂ1y admmsﬁer@hﬁbﬁs fcelth may

<ot eneg o s Ty Bl ATANAR: o flted

ADfsth & dbrlos thak & atcymrelahwvndmbaheshrﬂerspmlég A VLIS EIpIOR.

s of the.inyentio re to, be,
e inelsion s Slsnth ey e Metters Sioted pingo
t bduch en AlAEnetepodudoeThesiflentibnlalbd @iRbinPabesSANRS SeIRjHRS hre
so as tg gvbtgw de for an_ autol ogous transplant. In

anGhPRsReig &8 LesPett 19 Wa 1sCEht i on, the admi ni stered ADAS

celI's may bgigbliogsngs ﬂle\iﬂv%ﬂldnfiﬁ B&tay! frohfa€cd1B HoRi Riose
The all ogenejc ADAS cells are isolated froma donor

t Higbueican Be pleted vging therthndg disslossd hergin. %rr?élyép’@@m@@pa@

t n@sdee@dnpg\ﬁoeatané%qé héwsrage ﬂeﬁq@{/e@tHyQﬁBochﬂgn &ﬁéérf ﬂ'i ipose
cul tured usin ods di sclosed hereih to ce

artisgle| ipthem Bpps %ﬁfeé J@m the ﬂfPféu?tWéHl’ ingha 800! Berdle h??égrs@ﬁ
ARRSWES! s§ttlte I?@Iabéﬁtq O)fﬁﬂﬁ)tgse rﬁé MeliBidoBSPRMbvE D n); gﬁ@tlon

rec:lplent |mt|ng e Invention In a

s thbonba 12:5eml ‘sohﬁm@(ﬂr agp)b e tissus dyieansigrredio 4 Z:S@Iraltcentrlfuge
3{11559 aﬁﬂﬁe Ak b ﬁec‘n ﬁlﬁeﬁ%&%@b&{ gér uféf : ’Fﬁej t}/ssuet%%nf er are
I pose t1ssue rom subcut aneou epo S are renove
I |a;blo\s'@rtt0| seftle §Wa@emtyhrea” énuted iopwg atclesssgparationt ik eghieved, and

LARSEEIRS RIS L BOSHOT AR Fn b L Ria S0 Rikos-

eaker an to se out
miRiogee Bufir foc atpactdattoaaall fotrdo fivé Smesoromilkhbyissse bedoows orange-

t a 125 nl 0 t.he tissue is
T O T A
is then fil ﬂ‘bdstmﬁamcd{rcﬁbl&rdalmg@uiss&ﬁahée d1s§'ch>@tetd wiige

ettl e far

buf f b
o gstesg et e ns BufiR i ot B Beliot T replage

with about 2 mg collagenase/ml Krebs Buffer (Worthington, ME) solution at a ratio of

1 ml collagenase solution/ml tissue. The tubes are incubated in a 37°C water bath
with intermittent shaking for about 30 to 35 minutes.

Stromal cells are isolated from other components of the adipose tissue
by centrifugation for 5 minutes at 500 X g at room temperature. The oil and

adipocyte layer are removed by aspiration. The remaining fraction can be
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then the buffer is renoved by aspiration. The tissue
can be washed with Krebs- Ringer Buffer for an

wadaiziamnal four to five tinmes or until the tiBETIES2006/028886

beconmes orangeyell ow in color and until the buffer

beeeupended gmppto&nnatay qm Rl of phidsphatebafTBled §8ink (BHS) bR igorous
adi pose tissue can di ssoci ated usi_ng col | agenase

tr %ﬂflwénémdeql s f'r%/ml &uh%s P cprpiuged %ﬁm@wuwﬁ a&ﬁqoﬁ%g The

t | SRR isaBd o vy A6HFhtvh, VAR AR strdmABcefe] TROSPARELIML are then
Krebs Buffer (Wbrthington, NE? solution at a ratio of

1 niesyspendséy wgwab@llmd@m end plated gkan appeopriats eell dansity and
' nfr‘ll:‘ll?c%{eg t 37"an §%O§%V\@Jeﬁg%k abgcevﬂtttaghe 0y &k 'ﬁFstuE @Flfure dlSh or

shaki ng for about m nut es. tro
i sBaskt thelcdliuged stbmel cefle mwnemctmmfedtat@y emdngoeined ms:saltwe for

by eer[ydrok“ 1ng %g.‘lﬁglﬂnéigrof a& éj %e%re ugm 8‘16 célsgaccordmﬁocgqhe
bymabhpdsr@&cilaseﬂ het¢in. Hewavemth@mfmmon slmuldzla Mo way be construed to

ber es nded i teI 0 hos

o P RARER o T R M e sortil Sl RBlteh R RhEer

i nisolathy ADAS eblésshaud be ellitiofnpﬁssgdslg tﬁd);fres‘em\/lﬁvmlﬁmlt es at

500 X g. Th ffer is renpve jratjon eavi n

t he st ?omal %ﬁ‘gl%i‘eﬁhuml'%\aé’a@f’ SEWQPOIJB& ﬁéx%glla s fyfgf] culture ma}Q be

r eﬁdd& peduttet AmfliSt mﬂﬂfomﬁildtlgﬂﬂﬁhﬂmppoaﬂgﬂe i&loa&lﬁ@f f&irosbaz&ts
riate ce nsi an I NCuU a | o CO

ov Flﬁﬁf‘g Rt argpQedi teﬁ ﬁi%lwl Etsentiaf Me gfeu g&%i LN

f | @S¥ine tdi@m GIbuini-86e)SE TOqERIMY; £11 @{A;m ﬂtecm @bcm RPMI

i rmedi at el tained in culture for. a perio

{0 B0 Mg R et S atpeleekien MORIGHtqns. oyl pdedium

ACEIMBME hAthttheadiRIcA Qe 82l Gl 8R! Dhigesid MB@‘ﬁ@d’E&gle
the 1 nvention should in no way be construed t

| | Mediaeg OYEMyvideat seetheo amine BEEM30, Srlaég%wdlf@@mqnsEagle
Raf fagim @MEM?tLQ%@v@{LJﬁM&idﬂ%&%@S%%EoﬁuﬁWﬁ&n%l%

enconp assed in th present Il nvent 1 on.

C a@ékﬂ%-\blfh E&Ibﬁétﬂi basg), MeadiobMa 82 éMl%H:%flt H@@k’& fmtéaMy
beM'ﬂﬁl%Qm séhﬁ!iltl\lzi&ﬁulﬁggl 6&’@@{ £- \I’lﬁ{ Igg'}ie@ts%l{)ﬂa%@h R/ﬁﬁlmum

support the growt ast's inclu t are not
| i Resersid] M@dmm Frighe(ME d&mith dlankpshltbasdagd BliniADO-BssentipM

( M

e SRR Bt S Ehsselibe bl o Sl (e

Fi prefrred medismrfoMpdiufing ADAGT) DI\/B“dd,ahorNbcthrablEﬁ)MW/Flz (1:1).

(BVE-with t ddltlon of Earl el

blbeccos. NedPregoRRRinasaar i o fbide RERTbLpe matngds of

Y athra iveventiodtelvh 26htaififoas gamml‘dﬁibvfme:atdﬂmn seigh et AMpacantfation at

( Lej boyjtz L=1 di.u Coy,'.s, 5A Medi u

Veiioub s ¢kl ereietaoRi B b SRR s By PPy about

MLEB%. (H&Aﬂlﬁ%hdl\biuhcﬂﬁ ekickenSad |otheb§ﬁa}:s callbe ipredent ESS et éndidation

Ear | e base M ni

TPV oS ST L RA R o LAYnst Bt 10%.

and M ni mumFER&@RE isdlation, ADAS cells are incubated in stromal cell medium
in a culture apparatus for a period of time or until the cells reach confluency before
passing the cells to another culture apparatus. The culturing apparatus can be of any
culture apparatus commonly used in culturing cells in vitro. Preferably, the level of
confluence is greater than 70% before passing the cells to another culture apparatus.

More preferably, the level of confluence is greater than 90%. A period of time can be
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w016z e preferably DVEM F12 (1:1).

Medi um Eagl e (MEM NAA with non-essential am no acids),
and the like. A preferred nmediumfor culturing ADAS is
Addi t i opel/US2006/028886
non-limting exanples of nedia useful in the methods

Of an Bighel sOMAYM foP theGBRure B1ERE M: ib.adtrn@dl W8Nl AbdiRA\hYBeOr
ot her species at a concentration at |least 1% to about

30%plag5e dpdngthe guliitre plshe ADASHsHs Homy HmesPyefsgly, the stromal
pr &fiefalinyisauted 3% 3 BPINNAD AR 184E 1Rl haRbSdeRoPthe
ot her species can be present at a concentration of
abrlfure Bppargfusahereymon therAPAY cells crebevsed ouedigolyios 15%

W
oy LRaP el Rk AREH) usk3f8 ko S APAS G oy RO rar B by
c uhpsinizatigip EPAiseatognt, 1 pesr othet pafcedurcresed ito hmwst cellnéom a
ce onfl uency before passing the cells to
anécl)lt 6 aﬁ%ﬁﬁlﬁr e apparatus. The culturing apparatus can
be of any c¥etiousderapper wed® desmivonélis ingdtire. rCaldutiuneirefers
¢ e%eh? afl}p hcg r11§ 1%6%% %§1$ ggigﬂ%%rsgg}nsl% apﬁ ét%lwn ngl&?:(ro;gtlaoﬁgfl %ondlt'?on.
c uA pumerysqsb aulatrel$.a dvbiure of cadlb gisalws pr orgines thieuelirealy from an

oy i Sl Ry U b o5 RP O Eimtt Fof Ry

St p‘lm in £govtinraed inmundey cbt&hiicfhp tracidilichty ¢eligréwid acdibit u r e
of ..t.he ADAS. cel | a f abl the str

o GRaTingd p Bsft ptarton g ths G R pdls aigaiidey e
ardalttleehe Pad vl @eblifsraiontiHe piebllyt MERuRP PR ﬂ&taﬁﬁaunt of tlme
wher euggn Eﬁr;e ADA(g)é'gel s can be useg?i rrmsd{1 ﬁt‘

crig@pred durtheeells & daubleip pupber.githenuise kpowq gsdhedo ime.
ADAS cel | s pBdh Bend@rsussilt@ehday redféridh B Zpdssa28., “E@Té‘ells are
treatnent, or any other procedure used to harvest

c elpaultpregnthey #g rrftferr%l tq Bpbaving hsen RATAZEY: A SRECHIS Ropwlatienerf

t Qefl§ %s-:a thelifeels! m&m&%ﬁae&m o@@llxdrac@éﬂizfe&lﬁyethé aligb& of times it

general Iy to cells taken froma livi ng organi sm and

grivamcsirgeseeo dior sampde, & sWaIred sH powlﬁrqnﬁha?tya%@en passaged ten
Lthﬁéérnwb% r8fefrtd {045 § PPH cORkd. SFhe pklﬁﬁw% ﬂfe Pé gtﬁ@ Birst AHGR:

c

directly froman organi sm and ore t

S Lﬁgﬂwmg fhe isctation of eglls f@xptaﬁq@ew cieﬁgmtndtliﬂr @%@mgﬁhvefyst

ar e tha

{ oS fBEE he gt T BRI AT oL plfiBo 1 At he

| aeerad splegulibrgt the pellstbe¢dnee actettllaw cultime P2 el passage 2), and so on. It

I rat i's

ty RS g ol by Mo AR if B B o Bt bt b B

t hdwubladgs gultmg tho pricd of passagiigs theradorh ﬁrevmuwekquwpulamm he

?g&aélm o{“ a glﬁtureE@%ﬁheg{ H’lg{l fh%fpggségbecnlﬂg%b%{ tfu}r% S épaerg o’f &ée‘jlg

r e(i e[ the durhberaﬁ' pbmﬂatmg dbedingy) dﬂﬁ@md perfoddeaedeh ipessaging
tion i.S S

P Rt 7 s vt inerby S g Mo R s P e e

hagsediggunp diarkadgadten passaginganpl e, a cultured cel |

popul ati on that has been passaged ten

Genetic modification

The cells of the present invention can also be used to express a foreign
protein or molecule for a therapeutic purpose or in a method of tracking the

assimilation of the cell and/or its differentiation in the recipient. Thus, the invention
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times may be referred to as a PlO culture. The primary
culture, i.e., the first culture follow ng the

wo s@vatdion of cells fromtissue, is designat edP®DUS2006/028886

Followi ng the first subculture, the cells are

de&aRbinpRtesaxpRssTRACROEAIM Guthbld Br ﬁ‘l@'mtﬂfdu&ﬁﬁ%@%g@ﬂous DNA
After the gﬁcond subcul ture, the cells becone

t et APHS oS Wit qupamignt ?i‘é’%%i@%‘)fz‘?e expgenows DO mlﬂee APAS

beceun dﬁfeﬁfo@@fé)r Birotit@fenna bxstkdsink DNA hhﬁce"l’iratre &aﬂcn(ﬁ}ﬁ% ﬁie
acg%lbe many popul ati on doubl i ngs during peri od

Kdiaptpan Mblfl@lfl@ﬁthoaeﬁiéscﬁb@ﬁ@&r ezsqurﬁ@pm S%ﬁl‘PTQﬁk et al. (2001
domntgiebmgm%mg mab&%@ ﬁa&rae @oﬁf s;m% Rt LB&%er @gyew

he ex anS|on (1 , the nunb

popeikhandm Aeubrlichds(l 9% Ciuﬁglt ﬂ’l‘FéOC]@éSrltl é@l@eltamBmﬂogy, John
paﬁﬁggkﬂgmgqﬂgygﬁw§n many factors, including but is

not I1mted to the seeding denS|ty, substrate, medi um
and tine beflhesnlasdsvelgic ngd c@emeoder moldeulé vsad toiac e

c ellnl atﬁ?)ti Jstﬁle{l(?ns G su%\ﬁya? Bk ABRS%%FS fﬂ'lc% ?11 ?%reLiﬁt%jduEé%l in the

t hlemapetu tHreteips nwﬁs éordraclmg acaihhd:io@b biit ar v Kilnritgd tdp green

as its diff.erentia

t hiiﬁo?éesgg}ltt Pot?n? q.],ill{}san% eheloﬁlven (e)sr(ient g&ortr%g & enltjanced green,
excpylae;s@llo)\m hlecandired Surdeso@it bmcbsnsf Glontebleg, Halot Alog) @2)) @rothef tag

exo e ADAS, cell s ncom t ant
g‘é‘nsk%%%zlt E‘é‘gg%%%g%uié‘ mﬁfhﬁh?‘ e ADAS cel | s.
l\/bt hods for Tlre[ﬂdngdtw)higgltxamdtssi’mﬂﬁtm&hﬂ@r Oi&ehtiatidn ©€4d ADAS
kno to.the s and. i ncl ude

E UL e Pdaeni S a3t tmted o P GERblgfmalgoules

( Z&@Hessewya@ubtaf orGlirani Tvg: m@rahalb @mhnmbnl\@ﬂm ldiffekakigtion of a
and in Ausubel et

ri n% g{a or Laboratory, Ng
|ce“(c BP0 begrsesadusBE sEsIo pliohewt&ceﬂvtatﬁ lqg igagigy of
J ol pkiey ABASQRES wNﬂWa m‘fﬂiﬁal ’ﬂ%@klh?é}{ ﬁbﬁ@ c@” ¢rh&pfant may

acid can encode a nol ecul e used rack

i [Yrthsribs aecoydished|uging awibodisgioiyelgioasid m@beA@AseE-éwch%

oqggk&ggwﬁg&gmku%&@quﬁp in the recipient. Proteins
useful for tracking a cell include, but are not

linmited to, Thetam “gengtie wedifipatiopy et uspdhqreipmyfers sntpe gpble or
t ht?an@iteﬂled]tefaltlw&ﬁﬁg E&B‘B'BE of 291' /QﬁAé Celfby infRae ﬁﬁjrogﬁc%%ﬁ] of

cyan, e an [ uor escent pr ot el ns;
CI @cﬁg@@hs DN PO gy b@ﬁa)nthe@rs, wmharally dgriyadoans may qataip. |

%lﬁgﬁst ndW & otttdl Reefu AWA %ﬂ??tlcké( She t%&?‘%éh%ﬂg t he

imlation an erentiatio
ADA@hﬁatilon’bas uShdehqwesssrw mieant éninelode naguraldit odcimming etﬂerafmns

f I
{ ok B8 SELAR S, TOLERH\ AR SHRLERAGH Rycdt Voot o

or Vi rus.
di ieé@ntemitioas éroke ldfe. a ceII can aI so be assessed using a
series of probes that.facilitate

|
tr anepl ant ol AgRR I a8 i e A s Blefhg vy
ADAStoeA(rdtrolviras) aoldHietl hemys viral, herpes-viral, adenovirus, adeno-associated

virus, lentiviral, and the like) or by direct DNA transfection (lipofection, calcium
phosphate transfection, DEAE-dextran, electroporation, and the like).

When the purpose of genetic modification of the cell is for the
production of a biologically active substance, the substance will generally be one that

is useful for the treatment of a given disorder. For example, it may be desired to
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further be acconplished using antibodies or nucleic
acid probes for cell-specific markers detail ed

web®emnane herein. The term "genetic nodifi cat PONUSAS6/028886

used herein refers to the stable or transient

al ?ﬁ{eﬁédlﬁ%&flfytcg dﬁ%‘ﬁﬁ’mép@ dte 20 g@ Wct ocﬂlacgl asgoeciated

entional i mtroduction’ of exogen
symthé?@ﬁlﬁt:forrmﬂonat ural ly derived, and may contain

genes, port . .
sequences. e%te 125]; %Qﬁé&ﬁﬁgg{xﬁﬁve% %?%;an F%grtlm gs ?stf%%d by
hehaiing éxogenots gawatit materidligttaddeedriatd ureazlelly tcopmduqeiamg)lecule

al ' . S ic GEUL S h nat

o PO A0gE HE: A b I ccllh P BBE TR PR ANiAT] B
[ kmultExxmghm oclls. DNAlditiop, lhbehavmgrtlmbatiegemﬁcaﬁy nARABdeeploduce

u5|n V|raI ctors (ret.roviruys., di fi
viP'a r?%ecﬁ é l;Fa pé%lvé% o aldaél?mgggﬁ%’e g eE%Ftpthl& mammal
Vi Misn trimeplbted rnad a mamghal ineetd thapofo IFob@kadiple‘;‘&fe gBiNfically

L 0t ot i Seelg Bl et B et B RRPBRE celidn Phe

|'i lgnma¥lhen the purpose of genetic nodification of the
cell is for the odu’(r:ﬁgl on of a bjol og |§all active

subst ance, t4§eus 'P‘B Blefp| gm&@r@?tﬁ‘f prodyse’ igfes togarotsin,

Usﬁéﬁﬂﬂde frfifogeR&r biheAh bR e Rvir Apr¥ @i, ﬁbﬁféfs@@é -diff@€ntiative, or
example, it may be desired to enetlcallym)lfy cells

s otrpﬂa? effgsbon %%eélr dOBSRMPE o FFtgtpRdyciyssiul B thetieatment
as §Pkdnd URErds it RRNGut ERHFR Tl Ak to,Tlf@F el d? f19§‘ JB Be growth

present Invention can be genetically no
hafecioy aast bogeeroerpbegsnsdicipeoteiat eri al i ntroduced i nt o the

cells, to prodyee Cﬂ% &fé:sgljlt?n\%}f&d&f g&e%oﬁ&&Qﬁ '\&uc}l%%g}ngﬁ%

a grovvth factor,
benmﬂmtldasequmccuﬂhamwdg hetemlagohd proteirls aaaddurmduoctl mh»ythe ADAS

2a¥él gTB{&%s el leﬁs egrg Igg ehg'ﬁﬂ a%erg&)% in roch g g 2 gete new WS expressr,}on

ecu he e can rov Irde an
t hbasaheateutc effdcentthd mammel. Mnﬂlngm emnet z[saetspd)fam @dention,

need, t here rex le, the
oD T T b G ei8F e IR, ER R Mot ey i
| S géneﬁ@ﬂlnyaita’ed fba‘egb&wdef@tm@édns andfortth éntideiaERl gendwhorsed
her ei n, g tijerm gnegwth Lactor roduct” refers to a
pr GRETSHIOD asjisrapeutif piiess iyfhe mampphbaie fiseted | e havi ng a
growt h, prollh&kBeaks mevhich £ pe earsiradt ist@anstted @PHEI, the
effect on a ce|ll. For exanple, (tJJI‘OWth factor products

us BFEfPlogRusaTRc tscRsrrhix inkeskto preklatay ssgpenspsreawad piachigygt
ar expiébioh offihk @ehelif thefcelt, Sudredilatdri) Setubhtel t%)ﬁ:agj; Mfube a
|

factor, and baone norphogenetic protein. According to
t herogiotes and 2 polyaderylgfien sl constructs whi ch conpri se

The gene construct is preferably provided as an expression vector that
includes the coding sequence for a heterologous protein operably linked to essential
regulatory sequences such that when the vector is transfected into the cell, the coding
sequence will be expressed by the cell. The coding sequence is operably linked to the
regulatory elements necessary for expression of that sequence in the cells. The
nucleotide sequence that encodes the protein may be cDNA, genomic DNA,
synthesized DNA or a hybrid thereof or an RNA molecule such as mRNA.
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nucl eoti de sequences that encode heterol ogous proteins
are introduced into the ADAS cells. That is, the cells

wae@7gedieti cally altered to introduce a gene WAOB®ES2006/028886

expression has therapeutic effect in the mamm

According t Whe%ame caspeatischalks the euélwaetseqeeme/é%&rfgehd S
fromthe ma to be treated or from anot her mannal

meFnefteial eWé@tnil eRgr ?h}y Linked fo.the fegulatopy elements aaest erpain pessent
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therapeutic effect in the manmal being treated. In al

cds®ay infeeia e the gdireheasmsemnal ANA sExqeanaim genatig matarigl may
CaJel mtrddn@edh%%mé WERHE GRS ok §ep<ae?er %‘H!&% thitBe8 ¢h 0 form of a
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spéch A ltainatiyelyclinear D ieheqgn lintegsaty inde thgehwogwsome may be

t M%@Eé&flﬁﬂoﬂﬁé e \ﬁhdﬂﬁ&%ﬁﬁhéﬁ topcﬂi AARA cln"f‘slxb

si gha e gene construct | pre era y pr V|d
arPrergie 9% wieguasion drto thramosomek maebe acldechNIAn@qwquemel

f Qe l%eﬁl?foeﬂrf%gl]g%{g%r%o%tlﬁ L}fhls%%% H{JHF% eﬁule

essent I al” regu ences "suc
Y e"dtematw@y,tRIziAsriaefdle emirqdncted inthéhecelll | t he codin g

sequence W sse t he cel e _cod
sequence | sTisSRUBR FRRGE B e R Raignind G epBion e
n ememropdéro 2] smpmbm agie wilyatlérplation sigeaic & is p’refehed that these

IIs he nu id ence that..encodes t
e SR S DS B Sy RSt e
hy,hm Itlfésé tlenens b@dSpe&tblyRNkedm)l tRChtlciofiticdeqashc bl ent s the
gene Con%p%UCt ges t he nucl eoti de, se

u
oG S ot PaysRer Grbe Spursas] § 1 s and Bus tie
I ggsteinlcad be fboeutRAl Fritaifidn bRions LIARLID BIREAR gehéralleonsibred
as funﬁ%ﬁfnlng cytopl a c nplecule, a functlonlng
eﬁ? ystegide Ssaugnge f?fﬁ‘f“?‘ﬁ’@% RiokeinnHeweyes itis prefesred
C RhARSONBheddNe AERCAGRN ARe SMBESinfilalRiRbhebrsARY be
introduced into cells where it remains as separate

géﬁé’taiif‘dlyl%@'é Flg%ﬁls Psd pret bedipetignal yithindhggells of the presernt
Alihenhat. | Makipleslof Bx%ﬁ{ote%emmo?ﬂ?ac@@@thb B¥e§8{t %v@nﬁdﬁtlﬂclﬁc[é%ut

chronmosonme nmay be introduced into the cel
i e o lisiteg toopampigesghatigee astiyq in nraeagehtsscmmthqwcymmwrus

ng%rh&&e QV&?} Fl%ﬁmlte% &dqgt?mﬁﬂ%&e@btﬁ@ RAARL o BRhoters

uences are use ronote integration may
al Leﬁukfe prastitaitie gresent inventpoRAnalusie butdre notAjntited teatijsyebppecitic
R'}}%xﬂa&s Fx‘% oPAMRSRARLR uf J&‘ﬁae‘%ﬁéd s bkt fn%%sag@&y
ene expressi on de’a pronotér, ’an
i mrcvmcacns oﬁ gemsl msrmaay sxmgssc;bd(dm ceamwiﬂaomitl}mdmyﬂﬁapr gameral

S 'e%ﬂﬁbf:r se&uen?ei%p I’In Ct}oh{xl%tnts rgl%ote 5 aréTEs%d %vhxc% constltutwely

operable I'n e ce e en I hventl
I\/tmpxesrs@enes ih the&:eﬂs wfﬂe or ‘enhduhaﬁxamdee&euaicesmﬂmmncbewquences
rab t he nulE eotide se
%H

OReE Auded b M E RS S e 2equence
can be expr hsedls bfitht pesaeinventmadar bcutﬁarisféeted using well known

techniques readily available to those having ordinary skill in the art. Exogenous
genes may be introduced into the cells using standard methods where the cell
expresses the protein encoded by the gene. In some embodiments, cells are

transfected by calcium phosphate precipitation transfection, DEAE dextran
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protein can be produced. Initiation codons and stop
codons are generally considered to be part of a

wor@reodlizie sequence that encodes the protei n. PEDWS266/(28886

it is preferred that these el enents are functional in

t higangRebich, etttropbakiby, miboRfeRtied, SipsddtheRRSYASRMALRE, icRdical-
shg(gls useg?nust be functional within the cells of

stad iansterigand medatedlransir asrespmbipatyidvectosiEmsier. o

practice then RInRS@YodinBNicb@Rbihde hadevilikdtve@bR aﬂ:cﬂsed to
limted to pronoters that are active in many cel

suBioduse DA with dprigd pesivencasingsy tharerlle dn scsnm@nlmdms@ rs
andcdeBih Y lrefn%'vm&rvgH@Psedrregusegchﬁ{m(ﬁ%@ﬁWAe@lﬂ?Hesﬁé@ggagéﬂéés into

useful to practice the present Invention inc

ariée adlls. [In samesinbodimentss siendaieeaPOucPpAB dertian ot lipid earrier
Y rlﬂgﬁﬁt% ﬁ ﬂsﬁ%ﬁotf ﬂéaﬁ'ﬁ v@¥ark Emgﬁggd t‘b'lﬁc%#‘#g)?a[tp&g&rgcpf)NAthol 0

ot hers; pr onot rs 0 nor y expresse
t P@Vlé@IgICS”SM &tarnd@tld apjibipiicuesisiprreisélpetion techriquesahn baimad ter
Sgf i r r,
g%ﬁﬂg grr?]dsstelet@tu t‘t? ftggrgegg . ggsgn% em% & Hi%h? ﬁNg ? 1n%8§t%te%
0 rdlwctljwmm cedlm h:amcemnse@fme MBSarlyEthn@wn dmwpmaam ar e

OB SISO AR CBE i o

t rAIs&foed: pen lumumlgy aetrdnsfenedvor lirded i tﬁu&ﬁrapaﬂxdl geye. The second

dj ip the art.
B Y R T A e
Stahdet dy griingite véBiRar Reibhet I:T%evgpr lanses thd? e mbml&j up the
enpodi nen ells ar

encoded by the gene. | so S

TR er 15 s ShanHhehoRs i densy B iinked fighso-tansiected,
t ripesdl et eutvivObREnelEYlid t@d&hﬁéixﬂ 54v@®bihQRnes in them and express
electnggoratlon m croi njection, |iposone-nediate

t r2oHspidhem e herri cal nedi ated transfer, | i gand nedi at ed

transfer or r86Q88: BiRidkstobd ek th‘é%ﬁlfds HEsefsdadiereid ﬂaﬁ@ére
enbodi nents, reconbi nant adenovirus vectors are used

t PertiRdraubiRaeumber of ways aekv it vprioug medidieaion ensl perautaES
| L &eSMhA AROF DB S in R GRMH Iﬂﬁmlsorlﬁtafoﬁr\éélﬁtgé th\éﬁ&{y‘%ﬁe%rles set

are used to introduce DNA wi desi red sequences into
t hiertk as fognodep, okastipn @rnn@mch@rmbgmegm ealidEpas sitatinot bpeamstrued

dextiAfindhis 1h\%'ngorf:iﬂ ah ﬁ{amfg? @l drdsEADS a?{h gtg ethods of

t echni ques are enployed to incorporate eS|r

i rthe inyptiogticay beaptedullySindagtood. ant i bi oti ¢ resi stance
sel ection techni ques can be used to identify and

sel ect transfected cells. In sone enbodinents, DNA is
i nthecapaeteedisdiof ABAS\cellnt o cel | s by n1cr0|nject|on

Simlarly, “‘f&ddﬁhﬂ%\ﬁe%&ﬁ} Lgﬁgg%tafl can; 1f{‘ a(rgltﬁe ahong different

bombar dnent €s can
f mﬁiligmg%lﬂha mVemltlbmmls@EIldtes to the dscowrtly tgamsDAS celsuadkl y
co-transfected e

S elcm(r)x}]uaxOEenhcechlarsac%gg&a &'ﬁtﬁ |r§]sp%lc g elp%%{?@iﬁargletu eration ST Gells. lilﬁls
anthahicwetistic-is asindicativnahg eivee is AraisdddikeBRbodelf bs int@imerection
Wel?)'l tﬁ%dee%p %1&? rngl\rlxmll ! gcleh% gln ﬁg(kltl?rh I‘@E)lggceﬁlﬁ b‘!:wt?al b%‘é:rll S o%vl;]l%tot to
stimulate allogeneic PBMCs in a mixed lymphocyte reaction.
In some embodiments of the invention, it may not be necessary or

desirable to immunosuppress a mammal prior to initiation of cell/gene therapy with

ADAS cells. Accordingly, transplantation with allogeneic, or even xenogeneic,
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sel ectabl e gene. In nost cases where the two genes are
unl i nked and co-transfected, the cells that survive

wWo b@7andlibi oti c treat ment have both genes in tpPemUazNd6/028886

express both of them It should be understood that the
meADsisclBdsineiubealin ieriaventiomy be carried out in a

number of S an a us nodi fi i ons .an

per nut at | on et‘ff&ogéﬂt\:sﬁﬁi{ %’F g‘ %ﬁne%‘g\%ﬁfﬁeﬁse’t figordgreora

| teofiditlorbfIRe Bitie PRIVIARE hinhditionhiaddvaiise il ear the 8.0 ceflo¢dntbe
as to nodes of .acti og@or i nteractions .between cell

t ypeadueilgaiod trgpieNaVithghidhe fpapreRent phANIMpY e pRressive agent.

| TSN rdnbpl A A BRR 8411 is Bellevad & RS eRY RematahenzP®inent
the methods of the invention can be nore fully

urtd éresiopyrell midpydedyeing agsat 1gfeciigAmMuUaE respense gengragddny the
t Qeéq'ﬁ@ntf Q‘}ﬁlcilt}afn MNAR HRldnpa EAR rELdtioR rr@sBBﬁs@t xﬁ)néﬁe@i‘ﬂg

fferent "cel [ neages, the i nventi on | so rel’ates to
t h@rrwng%l@préifsyvetaamts AOAES @@Iqsgormacnethwﬁf@wﬁmés and FK506

¢ '21?6 1?59& e’Fl‘xe%& T%e'ﬁtsvéﬂré AnfiESRRA bn b AaiILE A ﬁﬁ&ﬁdné‘tﬁﬁ fs on

is characteristic iI's an In cation t
t ﬁ@xpeed graf rejectipnagually kesulth ddeiveyer, amuidesitabde croe;qumnc@m

b
DS S SEU L EhubalFULE: NSl i 08y S
PBAEstsiof the iminved rdsyamsh(eeytrd imgwot swpresslw)stbn@by greatly

egpcg ng% ? e}? ntts @W%@H%{ ercﬁc‘;tn a%%th@?ﬁlsggesnecessar y

initiati on Bhe pme:tehi igeméion pmmpsya wiethhd éDﬁiﬁtmgh Hisease, disorder,
Accordin t | ant at i ith all ic...
< ah g o RBE By B Bl Rt HER RS fiRS

Thelluiag thé rediphht whdus t}fe@equirbnaertt o€ tretisupiessivel ageaas Ehere
or, a condition _of t rovi

aRIPEEBTG TR D e PR RS B PR tsh ABAS cell o

| Nhdud dif€kidn kit Gthér diéé@de@hﬁiﬂﬁdlﬂg daheuteldtihg comditibrseiment of
an i nméa ¥’s‘ ressive a Successful transplantation
ofasspeiaged Wi NPPRIGS 95” @8Rl re the permanent

engr af t ment TR pre&iat AAREOn GRluded¥hé &ﬁhﬁmmtrﬁtﬂﬂt‘dfﬁﬂ alfogdhiedd ér a
rej ect i on i_mune response gener at ed the recil pli ent ,

TySNeENEiG ADAP ‘Eﬁ“d%‘r"ﬂ%eéwﬁ? ay AR S£e Mf tS gepgtisalfy %%Parate from

I eRPRBPRAL, S8 RRFidnk o FroTHNPBHBHN 18 BRI r¥@pidfie Mhs pkgh as
cycl osporine, nmethotrexate, steroids and FK506 are

ugaentiqhpruidasemeiodplusigns sl deitren a disgased discrdes s
andndifioPOthEbste WAtHo Athd &q%?éﬁ%?gf usHeAhhuh&JupFibdsAR agents

usual Iy results. However, an undesirable consequence
i ivhesiadginideringdis defle to aRERIBBlppr essi ve agents is t hat

they functi ﬁ{hﬁ}&Fé%oﬁﬁ%hp%e@i[bA§§Q§a&%§wgt?% gllagenk m&ﬁat on

response (general inmune suppression gre
i ren baisolatpdafrer edippseriissug of @nmpmsmflmmynqlonclmheg butamnot

aqgni%tdl?&rhugliaﬁ,qﬁlaﬁg;rat, ape, gibbon, bovine. Preferably, the ADAS cell is
isolated from a human, a mouse, or a rat. More preferably, the ADAS cell is isolated
from a human.
The ADAS cell may be administered to a mammal following a period
of in vitro culturing. The ADAS cell may be cultured in a manner that induces the

ADAS cell to differentiate in vitro. However, it is preferred that the ADAS cell is
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The present invention provides a nmethod of treating a
di sease, disorder, or a condition of the bone by

wo ndoroddiie: ng undi fferentiated or differenti at eBCHDASH06/028886

cells into the recipient without the requirenent of

| NpNASRRD @Sk diBicAdR i ﬁndlﬁa@{tﬁteU§ta£efh%q{a@f1ﬁ iRphRdy ABA S
susceptibility for the recipient of the transp Fant ed

ADS&E difEgrentialss fo@press #ifleast qng ﬁhaé#éert%lﬁ@?a fang @@Hs @ivo.

i ncl udi ng capgap ARt bifis GRRA:d c‘ﬁﬁ‘%e Frlﬁ'lﬁblaht%d mtoamammal
associated w th i munosuppression therapy, [The present

i nsetiehRiguedingwadn thaertaurhiagi. ¢ thass dsperibed anU Sl Pasgléweu c
ors @sz@@%ﬁ&@%ﬁ@sﬁ%égqﬂo orfd IEBEEM e, SRDafPother
th S geneilca i sp drate fromthe recipient,” into
a Judehlpsiterin thedogy. o%adwlaeﬂtabem ef the cells of the praseit pivention cih ke
V,

CefFERpshR e EihaRREh AP A E LI B8 s0velt ) Hled MMbeq poren
bowes dgvehped int thefmlequTlnearmnt infentigi eygnprises a method for

re isterin e cells
t CTSABHRET ERhL T ASRE o SRR ' P ikt S
ugeelferablyt hbuparesent | nvent ion can be i soI ated, from

adi pose tissye of, an ci ges pof. .m |, inc n
o ot 11 m Bt R ARAS CafiSadtin BT R p el Be etted
boej foeexakipd, ereabll yxeld dier AlYSe tt8lié prioseskiagl Atpaetiohlof thedotal

human, use t. More efer abl

c e S BT et B e oS oRHEomRpaRg el i dose
addelinérsd l@é}ﬁﬂdstdih the yoRRIGEel Vel M@l 8torRE naelmal. i n

vitro culturln

. The. ADAS cel may be cultured in a
manner t hat [FP?] g‘ﬁﬁéﬁf’soﬁtﬁ%[\ﬁé)&ge@%‘faf‘e% Yf‘t]HPF‘f‘éﬁrléfﬂ‘ltﬁ and gnay be
Vi 4djiBted OWR IRTividiid] rdqSiréth&ksSh bRt paRRllalf BSe ARG} of cells
isinplanted into the regﬁ{:)tl ent in an undi fferenti ated

styeddepsads andhe Waight apg coniition ohtisseciient, the puBbeE3nd/ax es

t OB D adthinksBBSdns %ﬁ oﬁl&ﬁ&&?ﬁtﬂ% ktfwnGo Alos@oARNEIn G dit.
in vivo. The ADAS cel this invention can be

t r RSBl 63 berpdiisied ﬁ*ﬁﬁﬁ’ﬁTS 0& siaggjtade Ershigietieldptied i n

tr}ge@%gutlggg& tas i.e., those described in U S Pat.
082, 670 and 5, 618, 531, egch incorporated herein

by ref er encBetvsen pbaubl03and abowid0 AIPARbells pei 109 kgrbodnweight
bo(gl}{ be I&Iﬁfﬁ%ﬁ’éréﬂggﬁé REivR alt Eﬁ?s ?1%' e!nrcbogﬁnetnﬁebel?\;v@e%ea%lllt 1.5x 10¢

i nventi on can acconp usi ng tec ues
k readrabous 1tdvel G4F @ellagrewéhmm%i@ed P d 80 Hgbadyi nghthé‘r&@m or

ngo%ﬁﬁllxe%%eget{vg i %‘8 ) 1U>E *Gind J4¥Gt ? Q%E '&I:lls' a?vgcﬁﬁlh?@red per 100
conprises a net for ansp an %
i ifesidp gieight. Ialtoltl@r wnb@hmmts, bd&tcem@)ouhébx d@% dng abmu:ta xal 0!

a n&ﬂ%al’se tag: ef (P %éf ngﬁ‘lﬁ%ﬁ&a wel%é In'} @fc ?tg?r]r et%{ o'c%%ﬁé%ts getween

e xabopl Fx lmgh:ells:zaidl abyutel 01 0&F d‘eﬂs araddmmmréd 155 1180 kg body weight.

processi ng. A%/Pé) cetllls %h E?ef sugplgrelded in glll appropriate diluent, at a
concentration of from about 0.01 to about 5 X 10° cells/ml. Suitable excipients for
injection solutions are those that are biologically and physiologically compatible with
the ADAS cells and with the recipient, such as buffered saline solution or other
suitable excipients. The composition for administration can be formulated, produced
and stored according to standard methods complying with proper sterility and

stability.
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nunber of cells may be retained for |ater use or
cyropreserved. In addition, the dose delivered depends

worowlesinout e of delivery of the cells to the PemIet006/028886

The dosage of the ADAS cells varies within wide limts

and may be agp b@ts%ytagotbeendapﬁua\fédouﬁalusédqa Hélf\%ﬁﬁ’l@foélchl
each particular case. The nunber of cells used depends

orPetiHempleryes: awAtiingdadnewibencarsulatien eeliolsisisnt includies
NUARESen@pMIRTonl(FBAUENOXK. pimﬂ)@rﬂ ﬁzsgséai 3%’8 éna% (?8%%6

vari abl es known to those of skil e art.
nutekRdR incanporgted Pyljrefsteaet). 5y n@?@é‘?‘@l’%‘fatlﬁﬁ@m?,telﬂiéj SoPat Nos.

a t L ef f
SO S50 SR Rl AR

C aWOO%?/ HAAF:nWVOt808452, oll phwhich aievicgrpmrated hﬁr@mhxereference) For
e
18‘? szél?latlch b b%pﬂlucfle &engg(?g}%g vglnegié g&?e%blg' chxc‘evme

are nlstered p
smtaembotdweme h@’s10° b@tsy\mes’a peelfevaitly, hbwtlosgtoaﬁ cahllaoﬂctveﬁzl X

 ShachodiShols @l Lol b 28 SR HOTl OGB! Bl

2 mact@hcdpsualetidmsand nmplankamcm @ftcelﬂm/e welt kddah ik gheboichnd are
wej ght,. .1 n_yet oth bet ween about 5 x
1d%%%%f?gh &mgw%&t E%%%Tgﬁg&ygﬁrs are adnini st ered
p er 100 k g wael mgwl%fghmmlﬁ%&l ctht Sellt@ aﬂ’;hb ﬁw@ﬂt‘f&cﬁﬁﬁ gletndniinal
appr o ri ate diluen concentratjon o
ﬂf e n%%tbiﬁvergf fictilééncél&n} gthqivpe g{'(?lfegfﬁ l%@mg treated the

exagb of @8 nfanfndl, WHHIRE tHeQ@BllsSR¢ diffeRAGated & o) ¥BSthEBE calls Bave
bi ol ogi cal and Eg¥a|olog|cal conpatlble Wth the

ADIRE lagqus H@r%epfbﬁheﬁke Lecrllsmanbs ngpdiged to

S &hé AR ir6@sitethyQire6tinj@tA! orbiiah P Bth6r Behk Ble8M fhe a;ﬂf@r the
osition or admi ni strati on can be fornul at ed

prla %ﬂcléaora?f&oglpaw@él adrpinisteendrp amemmad feffriae HSfHoRpsticular

cmggg@glswdehoﬁqr,@gg{e sterility and stability. The
cells may al so be encapsul ated and used to deliver

b| ol ogi cal | yhadDAPeeHbrancglady inigrrebintd Hepst io akridowariety of
NGARS Maatd %d&%ﬁﬁ&ﬁbﬁ’ Ql'cﬁaﬁc b'upé}l: H&'lﬂgted to, mtraxasgglar 883:

m croencapsul ati on {see .
4, igEmentny, patﬁ;dtesuhomapsls@neaﬂmemteavgnqun@mdwd,amt@dplbyl

r ) r . , i

SRR i RS S e e oS, o

4, i968npedar. direfelahlyethn atlisarcused®inspingbiusiom pidosdurdsO

9%&%@ Qbion VWO 95/ 05452, all of which are incorporated
reference). For macroencapsul ation, cel

nunber in tﬁhedwmﬂwasboanwhbswamﬁeﬁbrmnmﬁmnmbhyoaemmhml

devi ce cant |ns bet ween

or i R P S RAESTAP RS 7o R i gy The maticam s
neEnclodn bvaﬁsnbtaﬂmltam taf e ADRSS aetlyanEDASpelalysael ah ADAScell

B o SRR e SR PRRSRTALA b RABR e

are The matrix may also contain or be treated with one or more bioactive
factor including, but not limited to an anti-apoptotic agent (i.e., erythropoietin,
thrombopoietin, insulin-like growth factor I and insulin-like growth factor II,
hepatocyte growth factor, caspase inhibitors); an anti-inflammatory agent (i.e., p38
MAPK inhibitors, TGF-beta inhibitors, statins, IL.-6;and IL-1 inhibitors, and non-

steroidal anti-inflammatory drugs); an immunosupressive/immunomodulatory agent;
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described in, for exanple, U S. Patent 6,498,018. The
node of adm nistration of the cells of the invention

wo eowwlossinammal nmay vary dependi ng on several fBCT/ORR06/028886

i ncluding the type of disease being treated, the age
Ofan MTORYATHRbE; albgil-pRlifddie 6gnt; 3 cafRodérbidal. € iredulisetbney

not, whether the cells have heterol ogous

| B SrotRIKROHC: A Pl-fromingerin e gl amapd- war?‘!s\%wa@ce ofa
| B{daeiledRdortdan E&}ﬂrlﬁlﬂétortﬁéjp@hfefatlbﬁ/ arcli/dr@fterbiliaB6d 6fQRs ADAS
by any ot her nmeans used in the art for the

i §8¥Soducti on of conpounds adninistered to a manmal

suffering frheenBas trhtd R6vidisSe R Rpectll RARSIRLFOf the
bone The ADAS cells can be adm nistered into a host

| HeERNGRINS Beag Hesty ingt mominal in merdeberet by @dminiseringtajcomposition

| R6hPESng QPADQ’S Qelll %tmelthi”ah D ADeelll INaf2YARDAISH oduct of the
i ntracerebral gw?aren era |ntraper|t0nem

i itventiesr{bergnol aecasted bythe ABMSesll), of v eestbingsipn thereof in a
| il Ak Sithdfhe jdvBhtided cﬂxg}}ﬁlss%g 2 phdinbAuHES S+né$osmon,

intra-arterial, intracard or 1 ntranusc
Pménf:@trdbt 9ommcr$éloc@w§be aped i %dreawesmfmdiom cgidigion. For
I | L] ' At i i.des a
R oonk BIRER bl 16 L RN R BotlerE
miebne/spirbeagfoingéion, a:nstem#kSmemyelmﬁa tbhnze cﬂ)rsplema,i sooliosifhe

Z%%g&%&écr%?snos% %&%C é%?s’ flg)r%as[ (%S?Glt?so}e 6 &)gne gyfsltrof))hy, A Paget's

c disdast ioObeae. Pedérabty, thaflmvalmoe ytoviieetdmpositionedndinethods for
uced an, AD cell. Th al so contain
P FREHERE CRan b R IO g SHBT SOBeROE: Tactor
| ncl udi ng, llnutnonohnltmgmﬁlﬁﬂlm@t arfomnilanoamemp@stmg:thagamof
opoi ranb ieti i nsul i

thr
iR e or A ooF SRt 1o bt fiq Wk fhe prodiction
h@pﬁéve Bite@isgleGd3irbd Cl oD l’exanﬁ}ﬂé BasRIld Sithdink@ftoh madie

- PK inh
?ggsl_pﬁrlg{;g lll’ia?.] R;d% ¥§cgutlo§tfgp[ 1p]ﬁgtlonr @%@rngﬁ&ely,lt% flly?llrotgel solution
| Bbﬂltbihfn@ fifo ceBffhal 08 alfdvwRd @ Bidllen@ftr instanéd RARSIQ rtbf form a matrix
drugs); _an_ i mmunosupressi ve/j nmunonmodul atory agent; an

m'l“&ﬂ“g ¢flts gispeyped th‘?feléri’l“ior origpleniatien, prency disrpatriy has hardened,

C Qe defl @&{Tﬁﬁ@ﬁscim(y beulturll SRS QNS areMittREIB) éxlpme@ Emor to
an anti-thronb genlc agent and an anti-oxid

priBlapfatéony fThg hydreged iy ancorgania ROty e .ﬁn%laﬁquuswuheéwi which s
grecRJsé [fiffeatviLvARHY RBhicdh QFOQEH Bk ﬁrbr&fte 4 AR AR sional

I's. The invention further provides In sone aspects
n@pmaﬁlcgﬁtrw@g@ waichentmps Bokee mojesulawsto) fornya gelmaamples of

% %g%ﬁ calYe AEH (D If()?}negﬂyﬁ%ﬁé 1881]‘2}&0;1% a&ﬁa&a%mch%g ng

A@kgsiapﬁ@d ualts’ tbf?regﬂﬁlfceavltlgaﬁemlmhnsnhazmes amllmbable@mewhle\t @d
b%rotsglﬁlké%%cglﬁl ) blo& pozﬂ;}}(erg mlag]gél&%léd% x?d%fpo }’Bro%ylene
glycol block copolymers which are crosslinked by temperature or pH, respectively.

In some embodiments, the polymers are at least partially soluble in
aqueous solutions, such as water, buffered salt solutions, or aqueous alcohol solutions,
that have charged side groups, or a monovalent ionic salt thereof. Examples of
polymers with acidic side groups that can be reacted with cations are

poly(phosphazenes), poly(acrylic acids), poly(methacrylic acids), copolymers of
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manmal . As such, the invention enconpasses a
phar maceuti cal conposition, wherein the conposition

woy7besiused in the treatnment of a bone condi t PONUSH006/028886

exanpl e, the bone condition includes, but is not

| iagtylie deill and MetASIRid dcRE by &inyRadeRRsg/ a$19 'sﬁl?dnated Ipolymers such
def or mati on, osteosarcom, nyel ona, bone asi a

s @ Filnuped pRlystEEpY ROl mei PR pAr ik gf‘?%’k K &med by feaction
f igpe@ysec &Sh&hdchyic abRRAN vf‘ﬁ?ﬂ@he@l Hh&REE Yy pcﬁﬂgergéﬁ%so%e used.
di sease of bone. Preferab he invention provid
c gipHeles pWI%ar@uwtr%%‘zowév ackhgrames sidfopigarigieranps, bone
f

e e P B R A b s QT Bt e
i rQléthuma is prepared for admnistration directly to
the site wh t
desired. Fo§£ ei %110@519&%&%1 a% o@@%gﬁ%‘tﬁ%tg%{?lﬁ%ﬁea&«?d with
benipns pre maky@viny amn‘rw)dp@g(eflnyismlruimem rpotyéwnylnm@@quc)nand some

AR vt B 00 e SELHLLANG SROLALY A of i

mplodrmetmah @ksmba foreied fmmhhn/ban@ocme hit®gelissp persient 1mhmr@®ups

pr, ntation oroctematrxhas
haér gmﬁ Of%Q%C%IgFOWO?Iﬁgpllno VO 58Ul tured so that
the cel | s aDthenedaoipies af bqulﬁe(rp antldel bot are hot limited to poly-alpha-

(RSP Doy Rarhe P lon kP R8P A ek povv-

C @vthdstiks, pd)l@dmh(ydrlm alygblagehane poB/-IL-trcti€ 8ad, PoB-glycolic acid,
t hr ee- di.nensi o lattice structure which entraps
EPOI%TC&‘EGP CP]6°$6CPm a gel. Exanples of materials

whi ch can be used to form a hydrogel include
pol ysacchar | des such a al%lnate and salts thereof,
pepti des, potIHELNE Ae susingseaffaldy at es, whi ch

are crossl i niegdis 6rhe ﬁllvéﬂﬁon@an Y &%d%{oydﬁ’ﬁ@ aw&h as
pol yet hyl ene_oxi de-p ropyl ene

c SiyBesieBrlscafinld wddwla@?ééé@wqa k‘élsregbe %eé‘i‘ﬁﬁléﬁﬁ% mrpbfe@rﬂe Pthe
I §RRRGLHYEIdYornl Qre%ﬁﬁ&n&x’f‘@&gé BN oSin c&Jb%raBQxlx Witk e c@ﬂseoﬁﬁe
| east partially soluble in agueous solutions, such
wanammalpuf f ered salt sol utions, or aqueous aI cohol
sol utions, {hat,e Q@Bé@ts %Pﬁx@ mn\fdndﬁxe L2t RBeo extracellular
nonoval ent 1onic sal er eof Exarrpﬁ es o po yners
windirixa el Iysats (g, sghxblqwlltfﬂamone)aﬁr tombinationsebierapft ¢f the ADAS
C Q:Eflso R sﬁﬁ@ elﬂﬁédﬁ%m? (%na rBQ&J %( &5&@ \ ﬁir ﬁgfrlgé)otel
pol y(nethacrylic aC| copo ners 0 acry I'C aci d
metdreicd Yy the celts of thepovep(lvn Ndtereatioelsit thy pxteanel lndarinfatnais exl

ﬁ%\%?%ﬁ&?s’ m%&g‘ 1 sde éesdgl}”gong glgt oqlP %81'(1]53{%1% OF O 1un%%gr1a%n§ga§ose

atﬁ‘oylh; lelagenmatrinﬁn,rf;blrcbrmctan glyc@anhmglyy;ne 2§dim'or?1maﬂdmepmn
y ,

o rule R R BB R St TSl Sl gin some

graspeoss, the alaoiyevaipesksnptuedf er sgzhthytlcf paranérnat ed) al cohol

groups, ph e’?l% iimc/:en ion nggssmocompatabﬁe sca?folg_l 1%106% pssélf-
assembling structures and the like, whether biodegradable or not, liquid or solid.
Such Scaffolds are known in the arts of cell-based therapy, surgical repair, tissue
engineering, and wound healing. Preferably the scaffolds are pretreated (e.g., seeded,

inoculated, contacted with) with the cells, extracellular matrix, conditioned medium,
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Exanpl es of polyners with basic side groups that can
be reacted with anions are pol yvinyl am nes),

w@oiogwialyt pyridine), poly(vinyl imdazole), aPdI/E82086/028886

i mno substituted pol yphosphazenes. The ammoni um or

q@all Bisdtaof csitbinat@dn thdi€ofP Y J6HRIASpeeRdS BeSAveRBor, BleWBIk adhere

fromthe &bff\_@gone ni trogens. or pendant |mnoaﬁ$o®p
%S&f Speded Pt‘&éfogirca{abgmgp@caﬁf%a BAgmaks pedy in

g raﬁWé‘z?y knGWi 8K the éﬁnﬂﬁblﬁ&lnﬁﬁutﬂl@{ NHRSSto lifflamteiGon, Bidctiad, Qurgical

not Ilmtedtog ahydroxy esters,

p &igchmeRt Hapsalan Fl@bwléﬁféeww alﬂe@tlorp 8nqthe ik Bisescaffold of

9 |tl¥e°xﬁlrent189 O ASS l%}ﬁ%lu%ﬂ $o thD ap8 VS siA @8 a 80e or organ in vivo.
pol yur et hanes, y-L-lactic acid, poly-glycolicC acid,

am@r pemple, aettﬁot:g)cwasgqﬁywtaruen,éhq sgaffotl 2193 b designet! evehdlat the
@&?@‘P@Mu@t ké;ﬁ gﬁor%QﬁJ deRidR NG tlfo% é&(% éﬁ&erﬁ Eer F&Yﬁﬁ“ %L%chts

e Ssee to or into a t ree S1 on scaf
arﬁl@ﬁ detipiramtthetimeofseeding yiiid the tistve trgpsptiatiiscehpdsled by the host

@édefeﬁ{d%lgwg’{he%&%eé ST Bl ﬁ%Poqltf{]r% Ml d%ﬁl?épaﬁ&%ﬁgue

cooper a
rrmtmcmllre hhﬂng mfﬁclaﬂ pma@hasuqaf intelgatyite Vtembrtatmlf the scaffold

conpr i ses e?éa?taf:dg o{“ ﬁlle verr&aotnrc%r)f Pﬁ)gcﬁanxséeYesc’ie}%x ﬁon(ll%'n ioh C‘)’&fith any

sol ubl e cel Pact! ons or conbi nat i ons er eort
t lnae ADAGe@edWil fackans, sellse dlagsbmd]thm nérsponeie descabddadldwhere

BRSSP bR e SRt BB Bl o
exlieriacaktibnll Bic ABABIcKIlY t6 baBecdad@rdIthd Scaiﬁicﬁ’rnhe@fl begehegicilBd
fromthe roulgﬁcon t ngorc{r cal ci um al gi nat e,

aggglggeéed ICHPTP 8 ¥ nin, fibronectin,

gl ycosami n ogll aYlS’éth prb&ﬂédalélﬁbvdﬁn@@ ltnie. cellepithé mVSMl(ﬁl&feﬁs.eeded
fate er

chondr oi tan su and b
mefto; %@C@fi ﬁre the matgrigl eah;ggsép%mfs #Rélywa%l rprcspe% H°§<§§Y
naha Bﬁhe&fanfc&(ﬁt&@%th € MRhiY FRIfSaturd\6F tm@\bﬁﬁE mfbbF' RednstARg
bi oconpati bl.e scatfolds, lattices, selfassenb

s TR Pidhe Hprd sruriire pidriceos ardreresh Poaeigbaliesnd C@&ll% ot,
| 'nGHiths Ofrh&Qd, ki ma%ém sl%%ﬂifﬁrmlgesstﬁﬁﬁrdi Qlﬁ)f!@rt lafd tdhGrot 4 S

of -based therapy, surgical repair, tissue
e ﬁ@qffv&svg e wl@ﬁlah%waulhré?arwrh@d opH afigration spniopgir. In the

%?Jf@r%d%lﬁﬁﬁneﬂf %ﬂz@&e@lg al(e%r& mlxectﬁﬁﬁff—‘g carflmﬁéﬂelﬁatl Bkore

nt act ed sﬁ@t) he cel S, extracel | ar rTB.tI‘IX
c anplicetignted saeféild; niﬁlu@blle caly@@tl@luctw bug meohhmit@hto, calcium

UL g eSO S R VAL L
| rgbrcommcﬂ hiyaltonate dmaavessngmylammlarfmyctﬁm ofarehi n t he
ﬁ’ lé/s%c@ﬁelrfélgé ggccgéﬂ' dlegl g;htédichﬁdsﬁxﬁxe{lgEélﬁggnl?tdaﬁ:ﬂlm %mts%hate,

otahé cerames (ie, hydn@e'apatmfn fricaledint plosphiakey. The sc af f oI d of

the inventi Pl g{?éfnatf sur a%gsf (I)fQI%Ie tﬁgee-tdcljménrgleonglr}a eWon gy be
size of a tissue or organ

modified to improve the attachment or growth of cells and differentiation of tissue,
such as by plasma coating the framework or addition of one or more proteins (e.g.,
collagens, elastic fibers, reticular fibers), glycoproteins, glycosaminoglycans (e.g.,
heparin sulfate, chondroitin-4-sulfate, chondroitin-6-sulfate, dermatan sulfate, keratin ‘.
sulfate), a cellular matrix, and/or other materials such as, but not limited to, gelatin,

alginates, agar, and agarose.
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For exanple, but not by way of limtation, the
scaffold may be designed such that the scaffold

wateaeidane supports the seeded cells w thout SPUFES06/028886

degradati on; supports the cells fromthe tinme of

seedi ng unt id soﬁﬂé&exﬁlﬂoﬁﬁr&éﬁtst i @%B&r@iﬁf tol @-cfe%féqg @ﬁlﬁ&{e ¥ cellular
t he, host, tissu and allo t he seeded cel

at PigEsnvipogent iopagd & ""’én%!‘déj@@b‘b%ﬁm?ﬂit%whlcb iﬂ@sve%s of the
Stifkatibh Sre BRI &P W fnlptdn@ibn WEGNATH G@ditidd) %R)th'l ?a%t&so
sup ort .itself. Scaffolds of the invention can

cABGinduringressind angiogenigifaciorampy bpaddsd toibe eulture
g rrﬁé’&nﬂn bAGH 8! ®wring r s%seﬂfeHQg Er%t(:ul%d?)qf tl%%ﬂ?f(‘.)etﬂ

descri bed el sewhére herein stinmulate tiss
f clifieentisHon pndyisses fprnaaion by gm:o@m; céllsfelinpang mealmeawn ite
ofind Remhdavention. The ADAS cells to be seeded onto the
scaffol ds nay be genetically engineered to express
grow h factors or drugs. In another preferred

i NBofslel A C&@e i nvention are seeded onto

exhi bits specified

physi cal pr Ghepreseasingdntipo emmipyssemdetbmds rfmaidmmmstadmg an

or g bAoA, e BB 47 org B A Vbt

anutreigetissofofe ABAS bellls freddeanitierapduliv kedief, MHer delimbﬁthe ihbédtion

is, the . mteri shoul d vi de struct raI 0 nd

D RarE S paRcimiy SR SR he SN s BRedde i

and disedskeddlgmnhtrc Bre@an agicthit maJym:e taﬂlﬁmli&téi‘écﬁiri]lrc@@unctlon with
with a carrier

ADAS cel] s
RS B HSHEeRf s B it B 4bied o it mefppamios
C Qiltrrlpafe‘ﬁt dell€ |abld)€tcoci3/¢5 a@b@edﬁﬁtﬁt hid dSEtJo@ﬂstt Oborfednfiigerl], a stem
'V or ot her collagen

itina DPRBAFHO | pdl- ylpheéeffqrw PP/ cytonpbegdmixed with the

h)@ﬂbMS ed1BtiRnRetekady sﬁ&ﬁ?/ pa& t@ﬁﬂrﬂms&r@t‘iﬂrﬂb dmammal, or they may
fibronectin, starch sacchari des, sacchari des,

pOS et aahﬂgre%ﬁgeth@m mrﬁoé oﬁ%ms»/ PRIGTSO a@mn@rreﬁmrvn BSHN,

and ceram Cgpd{ slkilfed alyeas QNV@&EB/'uBQerstﬁﬁd tﬁ?tl ADATcells can be
phosphat e). The external surfaces of e

t Kjepwlartaddpigiagnanmel ety BRONTESEI e sievhils dnd guesdidnmibe ove
t RErr@nbi e AR, tlférce% &’i‘ffelténﬁgte o &&ut@@gllﬂhf Fv%rd?&z;t&ﬁ%gj oy

of tissue, such y | asnma coati n ranmewor
a@éigbb%mg@ﬁlhdaren@pu nyesrablvotheidA g eellg diffecaitiprgens cell that

e leﬁﬁbftscatfléag’tet{& ’che[r%t%r?s'tik 8fa %dn@ %éﬂs ) Alte%z%ﬁ?l&r RE A cells can

gl ycosam nogl ycans (e.g.,
c the diffepintipted &+ wirb frde & desarhd)cﬂiﬂrtmpet and 416 differeatiaged @l caalican

>t Hifere Kl AbdRnAth helitheredt € 110 27 LT X, andior

er marerials suc it not limted to, gel atin,
al gi nat es, Hgainyensinol a]acgexrcompaslsem gsa:fn@ ADBSdietiEintcdmbinkition

R R BRs R et e e b TEHELRY wpects

t arensefhintenkarciiglfssiaf ofttoge folluwingiagpinalrfasigh QWBedﬂfd ADAD

| C Ils‘elcre{%l %E Icc? gralftgd Wni{ othell' c:ne:llg1 dthtgleger%lca mmﬁltflleé c{ non-genetlcally
modified cells which exert beneficial effects on the mammal. Therefore the methods
disclosed herein can be combined with other therapeutic procedures as would be

understood by one skilled in the art once armed with the teachings provided herein.
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ost eogeni ¢ i nduci ng agents, and angi ogenic factors nmay

be added to the culture nmediumprior to, during, or
wandmseyuent to inoculation of the cells to triBOEUS2006/028886

differentiation and tissue formati on by the ADAS cells

foll owing iRl ﬁDh@tob%hﬂeoadBmst%mh othEPGeRRGMIdrGgs or
applications of ADAS cells The present invention

rmi%% gwieches (eseisth ffastors diephir Sctars)n §Vhen thENRAS etlls arw

ly
ROy AL 000 TR, o B KRR
rnbwmeetaloulmmpﬂmn, or ingppagdte phan“eaoseﬂlqaéccmfpomhens
{ah F%l@e Wltﬁtt il @%&&e(eﬂ r @éfox%do‘i“ai%ér“r es
er ce or a I'0ac actor as

d i admus S@doxe bﬁtbwhmteaghms)e iBioacivecfeétbrsthiath magybelye-administered
a S C C f .t he
N e e
mjhnom;bopceﬂtn msulpi -liltel gnmmhrfactcarélah&mswam listgeoetiitfatordh

st eocl ast .St em

o dipoy Rt Bl Sh SR PR i Prot R antit By pos a8
Cc IABK imhibibes, JdiF-beedintibitbrs t shginADAS ane [1.-3 mmhsieﬁlsx aﬁcEIhqn-
or shortly.prior to.administration t.0o a mama
OO aD: P on st Ve B PToR i REy agsnt
Pran@TOR uﬂmmonlaﬁtaﬁta{ardmritwe . dYREIRloprinkl) 1ySdphkhdle mofenl) a
artisan wll reall){ derstand that ADAS cells can S
t r"élﬁ@B‘ft%fﬁtde(Be i IPYERI9rE focﬁﬁ’i‘é‘?"éwn apbrerabegeyic ggent; and an
SiggRakrlaggnd cues fromthe surrounding mlieu, the

cells differentiate into mature cells in vivo dictated

by the neig bf‘omrf%loaémqompaﬁse%ﬁdw'@ﬂeﬂw@éﬁésﬁ §fo aﬂ@mal as

AlRitfefntistedbdik Slee Bt bdfufed lﬂ tgﬁmfm felilmt hafenﬁﬁwp | ATSA @tells

| east one characteristic of bone cell

Almegyrheadministored fallewpAspesEre I8 C@a\ﬁe weondifipnsthaisiimvlalg i n

vi cﬁf’f&edtﬁh@n t%vf%lﬁisel &e%ﬂ'eoc&lehotweof‘or @ﬁﬂlnﬁl@ @n gbt@cfg%ﬁfé ﬁh&rﬁh&g

cell can dmnistered to a in need er eo

The i nvent i She_ ¢ellls of bp s ipsseay bgrsalfgtcakhngmmde #ldctedi n

c

R e Bfake) o h Bttt SARGUE O ARSI R AR o

i rindirekthntoi thysifeus nead offepbio nea\fgmf:htamm gl celbd may bef adgiimistered
r cel t | er

(F:) qulﬁ)ga?%g “hﬁgé\? |%(:t a ‘a%&% S?aci gcc?%)ﬂjé ﬁgeng%%ﬁ’e?%gal Iy

nodinigered alith sommcbnabpﬁannacbmwaﬂy adceptataé éaentys Routéshet

C omERsra iR DS b o? e IR SoRPURAR s BETLBET ofi

undi hstte cobnbiyiomsiengiin) teaedfrindiiie idramusnda, @p}ntmninm th

t he teachi . vi ded .herei n..The, ADAS cel

T L R L T A

naldednistesiof. gPaQtMdTarﬁ&ﬁésfo%arehtéﬁDiiﬂnﬁni&ﬁ@Ioﬁ fisclude) g Aretdoe

ﬁgﬂfmﬁg%‘gd’mﬁ{@f -l alb{:%érg:rpﬁsg fnvc\#la‘t:\er}ggrtgtpﬁ&‘tréger&rﬁ mtrave};trlcular

intracerebroventricular, intrathecal, intracisternal, intraspinal and/or peri-spinal routes

of administration. Preferably, the cells are used in spinal fusion procedures.

The cells of the invention can be introduced alone or in admixture with
a composition useful in the repair of bone wounds and defects. Such compositions
include, but are not limited to bone morphogenetic proteins, hydroxyapatite/tricalcium

phosphate particles (HA/TCP), gelatin, poly-L-lysine, and collagen. For example, the
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phar maceutical conposition, or in separate
phar maceuti cal conpositions, sinultaneously or

weegaendlial |y with the other agents (either bePOF/ESN6/028886

after adm nistration of the other agents). Bioactive

f 36T theiliveafioMBYy Becdntbimd Witk &hﬁa{eealzemsddé%tmbwsmy &
not I|mtedto n anti-apoptotic agent (i.

e PIPERPAIESsdP ke ¢ CBTBRIE PEEIEsTICi(PR KorAUTS ‘Rét YgighR as

f a6l QL odteiticlivesul i n-11 ke growth factor 11, hepatocyte
growth factor, caspase inhibitors); an

anti-infl anﬂfﬁmr@a@cea@eﬁfferemw@on spag/ahpRtivitafimplanted cells,
T%dl@@rh@blb%'v@ 'chRfrsSas cﬁ&%sb&‘ﬁseﬂh'ere@te%gm!a}bé added. For

inhibitors, and non steroidal anti-inflamrator
dexayaple, aapapapmfn@ertﬂ@newdeewt irghlmiserlio 2Py pombegenstican
”}F ih,qflaécmarr BhdotiRilal %c%x!ifi 5@5 %ﬁm(ﬂ') fdctors, and other
azathi‘oprine, mnmycop eno ate a cortircosteroid
( icy’tekmesyih@dlm/e@ther@twhwwmrandfgm*s@pmdaﬁwe capacity. To
a%ﬁan&“a%mﬂgzgpén an%%ﬁxmvgl @ﬂ&n an%atﬂo’&%ﬁégé‘ %gloggﬂ?c factors
venti on m nisterin
rmlmhmls Vﬁ}f‘u HBGFfoe IbEEiF icart ewhadded ¢ither atlorw qr imeonchihdtion @adthi n
tively, ADAS cells may be
ﬁrrh%}?eélgigcregsd&% T BV cur‘% exposure in culture to
condi tions Alnanatszbiym&DAISe;eﬁh tbfneltxenﬂplaatedmytbe\gmeﬂcaily
desi.r ed henot for le, a
oAy SRt ek TR Rt G RRGH agents, ani-
Sﬁlffgthmﬁﬂtdryagdﬁﬁ, andngthgeniofeked, delivered (e.g., by
way of a catheter or syringe), or otherw se
adm nistered directly or indirectly to the site in
neﬁﬂngﬁemleﬂ@bmp@gﬁu@ggnent ation. The cells may be
adm ni stered by way

t hr ee- di mersi® ﬁ%orr@e%ﬁfct m@? thﬁﬁﬁ%p% %regn\ff—‘ayorb@e ADAS cell-

aQradaLs tigdl@dng it RoCIARYRID bﬁfh@élhﬂkh&{aﬁ%éﬁ Stcheted Hyyche ADAS
acceptabl e carriers. Rout of administratio

of the
céPIF%h%SG{Vﬁé cethPrsies 6§ é?luleleﬁﬂbﬁeﬁ%S)@éA&AS Gells, and ADAS

e%&ﬁ é‘&ﬂh iddédiﬁlemﬁlr 126 sudeh telll%scﬁtagmm%@é?ﬁlgta'cgﬁﬁgﬂtﬁ%d' um
t hereof include int ranuscul ar ht hal m ¢ ar ent er al

(.cmpwgf@ A%Savléﬁ’amgyentlpmmehldwenhaanace%t% aHes |
Ol Bhpridhtlt MBS Ene BB He BbIRIWIRL b ﬁD/ﬁa&ﬁl' Sit@hediigit RarRf

parenhteral adm nistration include, but are not limted

t erodueadrtherehye & belhular dyshiedhessrbou an ADAS-equditioneshaedium. The
' Mrﬁn%@efu‘ﬁgaﬁ%l)m 6snt§c{nq%\f%t1ﬁ\'/e‘ﬁﬂe referab}y in¢ludes a pharmaceutically
tracer ebr oVeRtT ¢ [Ntrat hecal, | ntracl et erna]l
| pteeaspleralrienerdixoipiepe rTheypamapeuﬂg@ltcemeﬁﬁtlon is preferably used

a I e cells are used in
%{Jt&ﬁéé%lgotnég&dﬁg@ggﬁéeg@?gwgeﬂceI I's of the invention
can be int rRiduuaxgbutadabmpmsitmms i invantien wiay boraprise
PR rkb 2y HEEHach Ik 1S ERAFATDs AN HRUNS: ARf o
I Icaill tyedle thereof) oe cmndrt;mhecgmamumhqwaﬁmea pi&armaceuncally acceptable

d titelt | hat
RS ) SSBR TR BTGP o agae
ex)agmicer idob@6R| dagied ubkfaoes Buibleivitichnddyhdp deleteriduislyaeact with

eralized bone matrix
the ceﬂs Q% tge lrnventizon or compos{’gl%ns or cor(n I\«{,pnts t{;ereof To the extent they

are biocompatible, suitable pharmaceutically acceptable carriers include water, salt

solution (such as Ringer's solution), alcohols, oils, gelatins, and carbohydrates, such
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other matrices to nake the conposite osteogenic (bone
formng init ow right) as well as osteoinductive. To

wenrhaiedilt he differentiation, survival or actiRCT/YSING6/028886

inplanted cel |l s, additional bi oacti ve factors as
dislattsseeaingbsg vheireh, Eﬁfy%lcid iR, mr@@d@mylcmno@x&ﬂpl e,
a bloaCtlﬁﬁ factor can includ i ted to

, |
bBNEVRYFOGEe Sheh IKTFQ?{%PHS cavigéﬁrlﬁ\%edemd% iréﬂamlxed with
gh@Mliddy h@mtsQich 45 1rRRMA Preseivaiviel) stadfiz6rs Swetfiiia dg@ﬁtber

cytoklnes t hat _have either. osteoconductive an
osnulsifigesusalts fr inflysncing gsmotip PesaTEs bultrasnt cCApiBgt i on

apghredEativa Icalﬁterstsﬁ@d%%aﬁb% ‘?ﬂjth@ g&eerk i Sifon 2RNEHORASIMES art
factors such as VEGF, can be added either

aPishrse dosciibpde ByBramls, @hPmeeé%bwmcpSa@?é@r thgidgMack Pub.
LBl Bafbie ‘PH'} SR WO RY/65300 bV Which R (?%dtb 9 r&¥€rence

transplante may be genetically englneere to” express
sherhingr owt h factors, anti oxi dants, anti apoptotic

agents, antAs zin%the gﬁ;r t @CQ% o?flmiﬁs noﬁig Qélﬁ: of the od

factors. Pharmeceut!c conpo 7 Sns 0° enconpasse
winviitiontoiey beedpéniséred dlend, m/aepttarmacemcallﬁmavtable carrier, or

Cg edgc{ & d(#q{x 3 ’makrl Aslﬂgéo%geabéﬁe\&m&tg hglleﬂ]\, %%ndbﬁb%gi té’ é‘faqaér or

race i'Ces secrete
t lwtase Hangeged oedldstrby;cd&bmastls(sm (11} a,ugmehuﬂxlseng:mde tissue, to

fractions condltloned
BRI C S TREE ot S AR ERbeR

conposi t i oniaarngils sie ragmhﬁste@&ﬁ;ﬁ ser@i-$olidtoh solidrde&ems' Qngical
|nclu es a pharnac .cal osi ti.o r|S|n a

| B ion o R St R RSl oo s 3t
exdriaiahtidn. df tHerhdel whepd thel R dret dderidktyred iﬁh he Fdriwl A liquid or
I sg&thhereof or an A Aswggndltl%ned neglun1 The

pﬁﬁ pEAce iRl CEBWB%Q‘?“P s gellymasiRe adppsieed ip W@Weﬁ%‘l"

| niehtitahgSe. dh@h@foﬁﬁ@ﬁﬁhée@}a:iffe)éteaﬁfé@pﬁﬂm whi6tedhky Riigr@ to a

exci pi ent phar maceutical copposition is
pP“é’F‘@%‘ﬁHPW‘G’%E& PoliesRonding fHGemiAESIEBI ti ons as

defined her@hg: enfRIMBRERHEISASs BEARRBDI trbAMEN Yy alifihistering
i nvention may conprise hopmbgeneous or het er ogéneous

pBimateEicrd CORPISIHRGS eennrising Ay ediufay FRIPPIRERTE (Scg-orell

c ﬁlsateé HSBhS ot ey tRQEot) & pr6Ricd b 0B8RS WRANGHHAL arddn
pharmaceutically acceptable carrier.

Ph@?ﬁﬂ@b%?l@@ﬁwrﬁ pepduesgnairadly s ey eclls or through genetig of
E@diﬂax&ﬂt LR tioﬂﬁ MQ&\;\% %ﬁﬂ BA@fcutuHQI QI tHe8d hbtRbds may

stanceS suit 0 not del’eterious y react
witrtier ¢pmprise a@nmfsterlh@ othexestivd agants ps disnired els¢vhete prein.

conponent s ﬂ%‘?ﬂ[ﬁ&ﬁ cel Jy@ﬁso%’é‘a fed‘vJ?t‘ﬁ @1‘El€es to enhance

bi oconpati bl'e, sui ta eutlca accep agfé

C egntiog ros oihnnﬁw;d:bremﬁhem;cenéal therapeutic effect. Slmllarly, the cells may
be applied with a biocompatible matrix which facilitates in vivo tissue engineering by
supporting and/or directing the fate of the implanted cells.

Prior to the administration of the ADAS cells into a mammal, the cells
may be stably or transiently transfected or transduced with a nucleic acid of interest
using a plasmid, viral or alternative vector strategy. The cells may be administered
following genetic manipulation such that they express gene products that intended to

promote the therapeutic response(s) provided by the cells.
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solution (such as Ringer's solution), alcohols, oils,
gel atins, and carbohydrates, suchas |actose, anyl ose,

woroghasieh, fatty acid esters, hydroxymet hyl cePCTIUSR06/028886

and pol yvinyl pyrolidine. Such preparations can be

St erilized, A defls 8R5E MREhtioNna® Be WddRo Bkt imandials requiring
ents such as lubrjcants, preservatives, stabilizers,

wekg TeRyT Aigepipcemeatfibong fisgheesuliina o giecashpr wrRS o gpilure of

OADfidste BIRPSHS SormRY. fﬁ%&meﬂnﬁayce‘ﬁ{agrthé"&e of the cells of the
Phar maceutical carriers suitab for use in the

pridesatien forydves Bey bens tiRFgwHoY %amn’@ the pndiffereniated or
d %&Bg&ﬁﬁdlff&@ﬁha@%mluged c'ef‘s i H@&)@Hﬁ hﬁglbe %dqyﬁ%bone

(17 Ed. Co., Easton
9@‘/3@@9@19; melaémgmetabhhcmdaxp@mqt@gh@bﬂnatd@gwsy Pahyplesnte

hefRd Bondffon AALE rbuf Eﬁmn%hegu& bd?lgtfraptxre\/\@)for%ésgmal deformation,

limtation, the Cel e’ 1 nvention’
adstepsascontaeyelboadone fhysalaphsaptvimemsmadn‘pys @stcepalacbdt e

glqufééﬁ Mfibr Qs o§t%ﬁ‘1g ergna? Borgerdygtg)é)gy R ﬂl%et Qﬁlsga%‘é &t bqtﬁ

ere n, can arr or re
damaged or destroyed bone tissue t o augnent eX|st|ng

b ue, to i ntroduce new or altered tissue, or to
i ih% Sficial prost heses. Wen cells are

adni ni st er eds et fadrhiercn|back pin ©mhing a deydrpeslic kdltigproblem,
| ant.ation i nto a e . locatio n fhe bod

t ToRBRHP b ot Behal T R PaPater eh ftes dhpliy

C a:ﬂ& digﬁlﬁh@ ltIhB éﬁﬁdﬁb Slo@ﬁ}&as&ﬁﬁte;’dil \ﬁltlﬁlh%ﬁvertebrbhﬁsd; etbhmrﬁlfltlc% of
uid o ui ar np tical co ition, the c S
oo b B AT s e a g ERREa dibds Bay 5 e BY

t hemgigaha denagd fisdealwithad hedatse drler@ms cémscmmmmubxhﬁmy
rate tQ a art| Iar | ocation (i by . respondi ng

té’%é‘ﬁeéirFPé%‘P“'é cdieag gve OWF\%@“%WB@HY Freiorsthe i Hpied! discs at

rr%h&g,%ta%gs ST RBEnIRAbY. by adm ni steri ng pharmaceuti cal
conposi tions conprising ADAS cel |l ul ar conponents

(e.qg., cel | Hpyswrdsis gierrsqpsws it wmoreatdeds) a pation ofdiet s

( Qlaﬂlaged%ﬁfoﬁﬁﬁifhﬂ&l@ﬁmgﬁéck le8mpdreRP h:'of' eﬁ%l@%@ﬁ a disc becomes
bi ol ogi cal factors produced naturally ADAS cel | s or

t HYRSWEH alistestply sweical rreerwa cancleprngrio ¢l rereaiiein rptyred
ALRS 264t fdEEthe 1O Rbral E&ﬁ@enqﬁé L35I RY. tt)gétltne!?e Spinal fusion is

COfT'pI‘I se adm ni steri ng er active agent
diaeocessdyy wigletiroea endieplidhevertFhiae ABpSakeaud the spinal adluon pes
a I
oo Eskeltel N BHe g find o ARAes (GORGL Rlag Pl e oo
Sistniglezsolig borteh Spine] fusiomrean dixemaqnqomnnemral\mohombetween the vertebrae

bi 9& QH&% r?cl Re B’x%g;ﬁ th%l'eng I lﬂl g&lﬁ s Pndf ' Rfo tc!as & fised
By % (L% R & B

engi’neeri’ng iTec
t h@trcat;pﬂoamaeqblec eijllrﬁes td%pnrxat vdrtabﬂah ealmdhb}ﬂrzmtnaapnomsmf and

R RAR R b P SR {SEES B T R
nwe heniztedclisd); @bndrmbesuestures (such as scoliosis or kyphosis); and weak or
unstable spine caused by infections or tumors. The present invention encompasses
compositions and methods for improving the success rates of spinal fusion
procedures.
Since the ADAS cells of the present invention have been shown to

form bone in vivo, the ADAS cells may be used in the place of bone grafts
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using a plasmd, viral or alternative vector strategy.
The cells may be adm nistered foll ow ng genetic

worewpwdiat i on such that they express gene pr odRCT/ES1006028886

intended to pronote the therapeutic response(s)

Pr v EEendly utsaﬁn%sihaﬁfuﬁ@&%rgéﬁki SSp@fnﬁEth‘/ hBWESK S Qs BRY be

be used to treat manmal s requiring the ' repair or

r epPhoeHBatolon ermatiprsafucandwa pdipregt Yertsbrre (Wi the gprtebral
LRGP aQfvell & ﬂe%e%n‘aﬁja&éﬁ?tr&dﬁéééepr&&séé? }Qrptl g%ﬁiﬁimkswerse
Trea nt may entail use t he c

| rRFeqess spﬁcqs@nsrthma@wﬁ@wsmﬁe t| ssue. For exanpl e, the
undi fferenti f

col |5 of -t hitAtedtl oBRL RRART! o floh btitcAls BRIl ARYS B e
c dredinednd pispirierdddordsisn gwhﬂétna kpmmatmaﬂut m@dmchm cllpodteaglivamsch
di ﬂgﬁl |

: Srﬁ%tg? F?l yerl ]ec‘ﬁ% %ﬁr P%g? ll‘fggl;b% tﬁi)r%]e 1}1[%9\&6%9[?1%1’ bo%%n

d e\flt@rtrms\{ema pravsisepmal fiosiom andmxeﬁmmg bone fier lmgsimhaﬁracaure

S cl% fmo > llgl’g gel%%n% %R/%gltgor? a1? b% ed e is?cg:vleﬁ’ therlt;lglléﬁé, g%lgtca% be used
d| te émdlgate boldeaingion By spaal fasisn pmcé&nres et forth herein,

back pain r maj_or c health roble

especi al Iy gff% %éf’ﬁ 38“4&38 [5‘8’ “‘e"pérd?%ﬁtw “55*8"‘@&‘1784“(56 can be
baekfopaddro efri@m tikaup@rddeoiahd toyfus’i:rtﬁb thosabtebrad b/etwérdﬁltﬁe

pain is, clagsel iated with rvert.ebr sC
P rBptel disera@ gy DRETL B int hiptbal i meniot s apethods for
dl fﬁﬁh@ﬁdﬁeﬁnae droRResed a8 e Nodes/033e138 aB@ 5 005, 17, the contents
g%g the da lrh{il;ltlssues within the disc. The

"SmB‘?rp?‘ﬁ@ e Rt RieTRgre By JelstFes st i mul at e

bone devel O PR ik gchBAALi bR cBRMoh® Hee @ with 8 segment fusion,
|ntervertebral di scs_at various stages of

dethghe anterigs ped posterior spingrelenpeniset thedntespody snaentiv e

atfuéeﬁaﬁtls Btk 19 Bori{det € nflBmRAsnR N ﬁﬁce on the anterlor and
mal f uncti oni ng back conponent. For exanple, whe

di I@éteﬁ@r@&mﬂsﬂ%wlw@wmag aifesisadedbniaue UFlg aéxéﬁnopm@@@wg@ent
C ARy RErt BEATBOiL Cunlt BEDY eal el R0 3 BRiBrdklve

fuse t two vertebrae nove
t ofgre@? htethat ghysinredel inghd smm éFha pestasioe 48 Otﬁﬂle\mrtcﬂralthmdy ad disc

SreQht B E¥E L ﬁllpfo@smhr@&nﬁ%sn ;,mhé %%O?S @h@&' m&cﬁwmre

ar e usetfrj' toge fRer Wit
d@mtlcdé’m(a@mﬂn&whﬁ@yimof fusion vhB hhveithe besaclsmqagbléccsm forla

e pRRRY, THEH OO ER rkldel BALE SN eB FRLL R ADAS

ebrae ressir e -on
nslellsarenshdragssourced@dnohesub,stltsm nal fusi on can be used
to treat, for exa t.o s

t ebrae.
caused by t rna%mr?é3 glg{e#u gHedrhvegﬁ 18%1&%’ egf‘)d?) Eor P iyTfng one
c us hicohipirg! diskas et meemal@iipeking strodwint dnnscthval dndnt of

sc or herni aj abnar curvat uyr.es,
( RS ShiE5 PG o1 508, Dbl oSk Thaen Ghtnaly i iten
S phe\ells gueept adyrih gt eakidi@NG cafinuld 0 Bicslitatd BiRgRl @SRl level
! ns\él%glt %u(sjlgn e’Ph OXng cel'?s are to set under physiological conditions, i.e., in vivo,
over time where the cells differentiate and form bone. The presence of the ADAS
cells enhance the fusion of bone in a spinal fusion procedure.
In another embodiment, the invention includes methods for performing

one or more spinal fusion on a mammal comprising placing in the posterior portion of
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conpositions and nmethods for inproving the success
rates of spinal fusion procedures. Since the ADAS

waeedwdi@fz2t he present invention have been shownCT/wS1006/028886

bone in vivo, the ADAS cells nay be used in the place

ofat RedendsahbIs @rﬂ&u@dy addwmm& ﬂng)lz!mﬁ\ sE&teRtkorh btk @Y pedicle
surgeries. Specif] caI t he ADA: |s may be used to

< SPIRHF 8t Rlatso Mg Fedicleaeredsh bl é@%@ﬁmﬁ%ﬂ%&ﬁ aacaR! vertebrac;

Vefit&RE Ao (e ahldkiBr fdMEorVsitheERtcAod 8Ke an é}?ecm% Am(ﬁlﬁt of
between adj acent transverse processes (with

i A P%lhs%}@raéléwmgé'@eé%§ ,sgﬂésé@ differeatiaty éipto g p@lbthéﬁexmbés at

S Rk43€ane cﬁ\%@e&% bfa BdnelcBR altf RSEHY fol:R ¥ERY ih QM ohave

numerous applications in the tréatment of spine

di sorders, Thcinveiiting inshideronethepistferepepfoaning shiea fusfons by using
I I

PEALFATEAT, BLEDFRY i TN L0 Bl e

i pogetotatanal\approachdpiteéssal os pilaterhl) faduces syrgisamprbisiity overgn

b [ .
%@%H@O%Rlo%&% bﬁp&gu&{ @f‘{gg{rgd \g@gevxlécg}%n{; %&%%ﬁé&@fgleﬂgna and

c a:mting nerye chotsain fiteecspinat @ha. Bosieridr usnesmand msaalsqatmsraif the

BkaR gL e ey, e DESATEREHRL iy B

r esmgvmstak'ﬁetrmmttm hewl tcdd@bwﬂlmthotmcnfcumaamdae two vertebrae

bet ween t he,renpve t oge a ardin
D eel | oA o PTG AT Ak S YR an
Vv efhdoahlf cd@né&biem ke acthvebachciive dderfts suitable td\@Smotz, Hbﬁ@gr@%& such

and 5, 015,247, e cont s of which are i.n te

" o R (o SR or e K PISGE -8 & P Ece Ul garier (erefor.
degener at i 00né feSRARBIVyYHIdhEBE BRDAE dells Rap BOIRIB Y therapeutic
f usi on, mhereb both the anterlor and posteri or splne

e 98 HSteiwa &Pn?fﬁés Dripearpetinedhenssivss ¢ thﬂ%@agenwntp gewly

| rERRdThBd exfsBnCRNISIaIBY tidsh® ITBISNB Db BNt BSSREMPlALBASN
the anterior and posterior el ements when consi dering a

f ellomdios EheHipsRasny Ak ingprpatafedptoms I voasnealgabere alihes gyptusal
( \6€ iehsal iRedhREmass, Gusty c&%asut@wtﬁ&f@he byst&%a@f

the conpressive force at that given |eve
spmp@venreis. Aosthermeshanisng by fvhich éhev%DA‘é 5eldsl mafyduywéw

d'tﬁ&%;geﬁfs?% | nﬁﬂ&txil,{?hﬁengﬁﬁ"s E§ eﬂ)?és% bRYor8L 8 g&g&&&%.g!‘

Int ese necnani Ccs ecrl.tlca .
asgsesh |f¢c@ormhﬁt ptoyrpvée @fationsieiontian; festotpsion anfler tegerteration of

cll 9[1& The i nventi on
prsgggftg%s?r gdﬁégl nal g?%egﬁlg%eﬁfg%sgggr ellolqlg%whl ch ADAS cells
ar e used asThke ADASccellma)aalbxmslssdJinsx)mbma‘eon With gther cells or
gésn%cr;]h as E{Ht etllchYr%%lJ) %‘s H”ﬁl %%?a?ermas olil(agvsices%atd liver
per ormn e or m)re% Ml
c dagers ﬁru@, ¢hetniaathue iothgr @enteft}faenbdl\fﬁo@mhamb tlmfre]AﬁhS
i nt erbody spaces in

Cebl S0 00 O TDR LS I ARk Erd
In accordance with the invention disclosed herein, the ADAS cells can
be delivered to the mammal soon after harvesting the adipose tissue from the
mammal. For example, the cells may be administered immediately after processing of
the adipose tissue and obtaining a composition of ADAS cells. Ultimately, the timing
of delivery will depend upon mammal availability and the processing time required to

process the adipose tissue. In another embodiment, the timing for delivery may be
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the cells through a syringe, catheter, or cannula to
facilitate single, or multi level spinal fusion. The

waDAZocaht s are to set under physiol ogi cal coOnBCT/USII®G/028886

i.e., invivo, over tinmne where the cells differentiate
anmaftloélmlck?@&eifthwals% 86 ?éli%ﬁls&f toltEmAAR :ﬁ@édbfec%'aémﬁ&al

the fusion of bone in a spinal fusion procedure.
anBpHigeationoptificesinn, stimdationsswthepmaninelpieress disubrsd berpmr
peTlﬁeoﬁdfﬂﬂégoiﬁE%ﬁs %mﬂ@fe?edst@h BRhnfa¥ B e Rt 8 Bf@%@!am'ple the
conprisin acing in the posterior portion ofat
onellsigld a%qredipmeétsmoemtge Aapcrm@raqaﬂpth@totarhpmrabﬂr of cells may
se&e&kgng&qg%g ds; g)ﬁg gl e screws or plates and
pedi cl e screws y att nment thereof to adjacent
vertebrae; iThy &dlowing examples fusthenitlestiatsrasprotstoif the podsenthe
in f. t ADAS cel
ﬁlg%d?ﬁg ﬁﬁ?&%@x@? afe ]fn fi§ Way g ll?]ﬁqgtlrlj@anqlflet tea 'ﬁ Thes or él%cécrspre of
tN&bpemmnbnemxmuwbﬂdmﬂ1Mmancharacter|stlc of a bone
cell and thereby formbone in vivo. The invention
i ncl udes nethods for perform ng spinal fusions by
using either an anterior, ERAMBIESOr, or posterol ateral
approach to.the interbody space. .The sterol eral
approach (unif é{{vg’% ‘%?o‘%iqugﬁ‘%ﬁﬂ ’éL rF%Eeﬂ‘&ee@ PLp
MOERintpldsy Ty I’Exaxlﬁplamﬁxe pta¥ided PRTiRASUIposO BE ilIGaEHibA Bnly,Sand the

required, whi aro nd t he cauda equi na an
TG e, L oS R rep Pl PSS L rpons

aCWEISE aRUid¥htab akdsaiabf @0 taéhildi@rdvile@hBREY Sspace is
nore limted than with the anterior approach, but many

spi nal  sur gdR&lRMEe FRFTHRS WernBHBoY toletefiping thaygleet

Ci ADUREERGifthe ofSorfl SIGUPFAMUSHS BB&IUR:. Tk Skdhpld M€ ARSY
cells can al so conprise an ampunt of one or nore
actngaeisiapd alegpaeia dBrScelypr spinab fusion prasadires. o sesults herein
O @M dRstradd Bt &EA@ Bl &téo@&h@ﬁnd &n@ﬂﬂﬁegglﬁﬂg?@n%gg in spinal

protein, or a pharmaceutical carrier

melebiani Brsethpn isinsssontidisclamas ATRAS sellswgn by eseil thetreat mammals
t hlﬁElﬁEﬁﬁg u€ar@ %Olﬁﬁrﬁl%t’[b‘ Almb %f?:ﬁin's os{eaf&}{tlé H&rﬁ{n?fg éﬁ‘dng 9

hensel Ves or el r progeny Into
exjugalle gurabers efpﬁtepeaﬂuq qeﬂs @ed; memmalssrgtjmooempmrfmoms For
exanpl e, ADAS cells and/or their progeny may
|ncorporate into nemAy generated bone ot her structura
ik S mackfitboes misy :untrlbute

to a‘fhefap structural |
mechani sm bsﬂ’% ‘Iitﬁé A'Bzﬁggm 9 P}ﬂnp% %B'rEs rorra@ng pam " In some
t hﬂﬂmumhd:erkymgswdmt ilinedsesxam e«ﬁntmbutcstomaclemm eflssarigclude

and/ or . secr n h factors, that
oAl Sl e s R 4isS 1 Betse SR ics bRRREy tumor fnd
r egenel Fot 0 obthepopulaiont e Oickfpahct lscoma"e tiéut gHey @ forced to go
e conpone

t|s u r tiss al
g TS ST A oRA g eh b ARt 15 jacPpbaicd BE hack
aSpa,ﬁyfdi' b @hiited Gifne lpélﬁﬂdo gihé ni§idty of tHemamBiaBviied acRpain are

devi c hat del v
treate w1t conservative t eraples however, when modalities such as bed rest and

medication fail, physicians often recommend spinal fusion surgery. The goal of this
operation is to form ectopic bone between two or more adjacent vertebra, “fusing”
them together into a solid structure. Immobilization of the vertebral joint reduces the

pressure on nerve roots leaving the spinal cord and the resulting painful sensation.
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wasoorurdiher descri bed herein.

factors, drugs, chem cals or other agents that nodify
or enhance the rel evant characteristics of the cells
| n accordance w POT/UR®06/028886
i nvention di sclosed herein, the ADAS cells can be

debiry&ine dsd @pdsféﬁlaf@é‘[ﬁﬁ;kro&‘ﬁ@@th@flﬁrﬁﬁar Bshe/ %ﬁ?ddﬁ&n%@@one graft or
adi pose tissue fromthe manmmal . For ‘exa e cel

me§SiasndRernat wih A mesbAnirebupPert 'eeéweq@rtwe aershiy b@qhes t0

th@nﬁébﬂg ®ohd Fgfe AN obtai ning a conposition of ADAS
cel | Lfﬁl mat el y, the timng of delivery will depend

upon rmrmal Vaishaut wishing g/ bebrand heanyrpertisylar thgoyi iis believed

re

ol e Aot BRAGART! 0P, SRR A ol QBTN
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n'gﬁmg?cloﬁ%h@gl%qltﬁ Qr bofng ?rox%)%%ffptjhgt m not gzﬁ ra l%do 0); %{dtosteogemc
ose ue processi ng ion o? {

n uﬁmtmrlabtﬁonmﬂlsl cslln‘&yt tb@nseb/baam ea:babka fof Fanéirg nesebone).

Cyropreserv ol | ow n xanpl .e urt her, .

i I>/I ugt rate g‘g Breé? By gtoﬁdggtaﬂ@%r eﬁqr SP‘H@&?‘?%WPW—B\%@E’@“
t hieopearseallyrhan@stad from the ifihd @tst Oﬂtheﬁndli\h@,lal.e&&@édﬁlﬁar&plam the
di scl osyre o se entj on as, se ort

PR LS b R fend 1N h s HRis 5kt i Pt

r efohirti@nc mdmg/o ?mamﬁblsqm ﬂtgaoEmmab@fes iffbere® bﬁﬁébﬂpﬂrl &ﬁlredd or
are.pro e or the S ustration on an

¢ HipURliewiag tesuresty: adepd. é@%ﬂt regKpRAuERgrafihpne for

r anhhlﬁble%ﬁﬁ@l"[ﬂﬁ&ﬁ?s?me dlhdc MR hayt do® PRovitl isGificRhEmAYiifehe as
ares It of Eé’? teachla‘rkllg’rs}@pr ovi ded herein. The

f JIgRy ipgheakt eriaflnecerdhe pycas spinaiusion
r Oﬂu@ge?f M%a%‘%dh%s&ﬁp&rbﬁs &%%Tﬁﬁuﬁﬁff RieAd) diRlo fli‘é&!té&n

procedure. For exanCF fect of syndeneic and
al Pkingericegadisglay & ugeddﬁWslfgsw Ermptipn a9 npp-yeied et e sitefghe

r epitlal o8 (Wihtn 03 UhaisAASTRE |
og%eggeﬁilacqgﬂnd égﬁﬁ?:@bu?gﬁ?g ??rpr overrTgﬁgt lléﬁeaiggneed for

f Ldtendtiveasde arogsaft bene ip srinad Atsiai syegensur e, ADAS cells

can be used W}ﬂlettﬁé?@lire %ﬁémalvé da&?ﬂaHQVﬂ%lebﬁ fa@é z? cdithon
limted to, trauma victins, OSteoporot

| d@kﬁta’q@nsmn@ disbley nsiertzenis cafabidist e%igzgmft:bome tﬁiom, cadadrs can be
“as%}ﬂizéd @fo}&'i MSHﬂn%]e éﬂeﬁablhg Fo% as%’éé?‘dEH %}hese .materials can be
Alternatives to auto I'n~sprnal “tusion

s uprerelrapedlos speg B ueé ot }’wsvdéméralbwmgpbmm Lceltel cpplisidsagase at the

SO |nstan nedi cal :
ARG B e o BTeeh PR IRt St e etgorse
_s codihew sen sipinfakiost sem@s inss limlieglanetbat ofoased i(Whath & aRe03,
! ngpn%:etJl 2435 gg coause hllgglfla b isasrt]ecriilized, it no longer contains viable

native bone forming cells (osteoblasts, osteocytes) and lacks osteogenic properties. In
clinical trials, allograft bone is inferior to autograft bone in multilevel spinal fusions
(Whang et al., 2003, Spine J. 3:155-65). Ceramic materials, such as hydroxyapatite
and tricalcium phosphate (HA/TCP), are osteoconductive and promote new bone
formation. However, they lack osteogenic and osteoinductive properties, limiting

their utility. While osteoinductive growth factors such as bone morphogenetic
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These materials can_be
of bone marrow stromal cells compared to scaffold alone. Each study used cohorts of

n=4+to 8§ animals.
The following experiments are designed to assess the role of ADAS

cells in spinal fusion procedures.
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has been enpl oyed successfully to denonstrate the
ost eoi nductive effect of bone norphogenetic protein 7

wobk@n/opriesented in a coll agen scaffol d (Sal anoPCEUSZN06/028886

2003, J. Spinal Disord. Tech. 16:90-5). Several groups

hamp@nmipked ATHES Bl osiRE&lesis Hosessf ul |y to eval uate the
osteogenic effect of bone marrow stromal cells on
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(Hycl one, Logan UT) and 1% anti biotic/antinmycotic. The

cells are incubated for 3 to 6 days in a humdified 5%
COX2 incubator until they reach 75% confluency. This

yi 5 ggr § ﬁS 30 X 104 cells/cn2. At that
tiFSJa?xl lj) m?ltsareose enic J by di gestion with
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En ering. 10; 371- 380 I 1s can
S CCI 1c antlbgdles (Flsgure 5% B)ased on H&E stammg, it was observed that new bone

formed adjacent to the hydroxyapatite/tricalcium phosphate scaffold in the presence
of the human ADAS cells. The human cells were identified within the bone based on
immunofluorescent analysis with the human antigen specific antibody. In the
presence of the scaffold alone (no cells), new bone did not form and no human cells
were detected. These studies demonstrate that ADAS cells are capable of

osteogenesis in vivo.
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cryopreserved in liquid nitrogen prior to use. To
track the cells histologically, the cells are |abel ed

walozogeithe i nitial passage with a retroviral PETUS2006/028886
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response to specific cocktalils of chem cals and gromﬁh

{ dhtrepe eVIA@ASOE@w ignugeregpaseiodha allgeencicpels. These experiments
chepd rt@ §th&Btrat® %Ie%h@ kiRBAIR e tPéﬂQM&rﬁ%lon%@ gdtﬂ@ét'én‘i’ Géﬂs ina
and glial-like cells in vitro (Figure 2). Exanple 3:
Amg%e@gmew eonslucs isdfeasibie, prd ipisge Mstapsas daes nokEeqpise

Vi ildnRinbsp gkﬁg&ﬂh hupan ADAS cells were transpl anted

into | munodeficient SCID mice. The ADAS cells were

| oaded onto three cnB cubes of

YRR AR ABARL MISAEARS eergmgm@akmgge%egzaq

tHQMEMpTants wer e harvested fixed, decalcified, an

zl;‘lﬁ‘p aflfg"Tyi p“eE h—Hemat oxytrnr Eosty Bk ceni%Ce'r'ar'n'l‘i':"u” 'Puercen‘:t one

Allogeéneic MSC-ceramic implants (n=4) |35+3 % 49 +12 %"
Autologous MSC-ceramic implants (n=6) }33+5% £2+5%
Cell free ceramic implants 306 % 25+12%

*Percent Ceramic was the percentage of the implant total area occupied by the
ceramic, and the Percent Bone was the percentage of the porous space
occupied by bone. Values are given as the mean + standard deviation.
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specific antibodies (Figure 5). Based on H&E staining,
it was observed that new bone forned adjacent to the

whyaroxeiapat i te/trical ci um phosphate scaffol d PeT/UR®06/028886

presence of the human ADAS cells. The human cells were
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be created. The defects can be repaired with
hydr oxyapatite/trical ci um phosphat e scaffol ds al one or
i Bu&wgbpl{@aédumnm;umaﬁ&staher aut ol ogous or all ogenei c
ADAS cells; the allogeneic cells are m smatche
both the HUASRERereHukrsangyfrsegamal athigdeets %4'1451”?@ 8 female
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I mMmunosuppr essi ve therapy he aninals are sacrificed
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Following the placement of the implant, the deep fascia and skin incisions are closed.

Animals receiving buprenorphine hydrochloride (0.1 mg/kg) for post-operative
analgesia are monitored for recovery of mobility and function for up to 24 hours
following the procedure. Groups of 16 animals from each Cohort are sacrificed by
CO, asphyxiation 6 and 12 weeks after the surgical procedure. At that time, serum

specimens and the lumbar spine are collected for analysis.
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**Percent Ceram c was the percentage of the inplant
total area occupied by the ceramc, and the Percent

w@eove/0nes2 t he percentage of the porous space OBCL/PEBU6/028886

by bone. Values are given as the nean standard
devi ati on. Conpared to the cell free inplants, the
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Histological Analysis

The lumbar spine specimens (n = 8§ at each time point for each Cohort)
is fixed in formalin for 48 hours, decalcified in 0.25 M ethylenediaminetetraacetic
acid in phosphate buffered saline for 2 weeks at 4° C, and incubated for 16 hours in a

solution of X-gal (1 mg/ml) at 37° C. The specimen is paraffin embedded, sectioned
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Table 3: Outline of Experimental Design
Cohort A B C
No Rx Scaffold Only | Scaffold + Syngeneic Cells

Intertransverse | N = 96 Fischer rats
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HA-TCP - + +
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This assay is based on the following rationale: if T cells are primed in

vivo to ACI alloantigens, they will respond to restimulation in vitro at a faster kinetic
rate. Recipient rat T cell activation to allogeneic ACI strain ADAS cells can be
evaluated by the MLR assay. MLR assays are performed on individual rats using
pooled mesenteric plus cervical LN cells as responder cells. Eight animals per group

from 3 groups: No Treatment (Cohort A); scaffold only (Cohort B); scaffold +
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chondroitin sulfate A dermatan sul fate, and bone
matrix gelatin. 8 The rrethg«i 9fsgcl @i m 1, wherein said
ADAS cell is genetically no fAe 9. The net hod of
claiml1l, wherein said ADAS cell is admnistered into
one a0y, terbody spaces in the spine of the

t
rranMMe met hod of claim 1, wherein the spinal
fusion is in a segnent of the spine sel ected fromthe
group consi st of erV|ca
Iunbosacc:)lpal Aﬁlgs}}ac cihprcle tt‘esfu)q‘lon8 n(ine fTEOWI%aeSpm fistgn
of proeidarelin awkearredljths metﬂnod\&ﬁﬁor(s&igladmmla&mgmﬁioﬂa’c&thdlpose

r ppr oach L
sl BePaier OB LA BB epry 3o SR herein sed
appADaASell diffpaitietes atieriglo aapp taaepressdd ableh® bhd¢haracteristic of
apprpach, an anterol ateral approach, and a |l atera
app? 88EKe!12. The nethod of claim 1, wherein said
manmal is a hunan 13 A nethod of perforning one or
nore spinal si ons he net hod conprisin

adni ni stéer i nér Sﬁlqt@glogf]é’d“ bd’YhﬁE?élésal‘q AB4e-cald is aplivred dimigro for
str QFaiod(oﬁ@[r\g)wﬁlehﬂ belr ihdiReFdiditeerQftiaR it fé&mmlhﬁtra‘uon of
facilitate a single or multi l|evel spinal fusion. .
Thesaffje‘%el%%iﬂ@fm%mﬁ?m 13, wherein said ADAS cel |
differentiates in vivo into a cell that expresses at

| east one characteristic of a bone cell. 15. The

net hod o% cl dibgmethodgielpi b wherein sihEDAS|cell isullogineigrveth

I N N3O0l nfinfifdil 0d of time without being induced to
differentiate prior to the admnistration of said cell
to said mammal . 16. The net hod of claim 13, wherein

sai d ADAS ce I t

a7, e R SREERPL bt P RBRS coh B prye

cel formﬂwdewntymaelﬁr@khvdy spinal figioni nt er ver t ebral body

spi nal fusion. 18. The nethod of claim 13, wherein the
ADAS cel |l induces bone formation for intertransverse

pr ocess %pi ndlheeghiodof ¢8im Tvehernit saitiADAScRRimuds bone

S furth i
bi clrGbi ot R B EERE G of ol ai m 13,

wherei n said bioconpatible matrix i s sel ected

6. The method of claim 1, wherein said ADAS cell further comprises a

biocompatible matrix.

7. The method of claim 1, wherein said biocompatible matrix is selected
from the group consisting of calcium alginate, agarose, fibrin, collagen, laminin,
fibronectin, glycosaminoglycan, hyaluronic acid, heparin sulfate, chondroitin sulfate

A, dermatan sulfate, and bone matrix gelatin.

8. The method of claim 1, wherein said ADAS cell is genetically
modified.
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fromthe group consisting of calciumalginate,
agarose, fibrin, collagen, lamnin, fibronectin,

w@bkycosant nogl ycan, hyal uronic acid, heparin seCT/aB®06/028886

chondroitin sulfate A, dernatan sul fate, and bone

mat ri x Iat| d of Im. 13, . wherein .
Cai 0 ADRS celle etisd RECRTRHMPerBL SRASSEN IO
of &ledir MotSintebvdy Spdtesiaithk PAODS GRImanngaladm ni st er ed
into one or nore interbody spaces in the spine of said
mammal . 23. The nethod of claim 13, wherein the spina

fusion i19. i NThe SREFADE clafin 1,Rhefei MO s5ifd] @@sﬁ&lds fﬁmgfnbﬁ of the
group conS|st|n% of cerV|caI t hor aci c,

| untneeieatpd farr thy PR ¢Rsistng ofvﬁréwﬁbfmwwohnr@%mbpsacral

whegifishers i (Sfeincel | is admi nistered into one or
nor e interboéy Spaces by an approach selected fromthe

group consisting of a posterior approach, a

post er ol ater 6flhe ﬁﬂﬁ{oﬁ%?blaln@f‘ v@fgfe"ﬁ{ éaﬁfAﬁR@ Ql@fsrbdnﬁtﬂstered into

anterolateral approach, and a |ateral approach
Theoneer mete interzddgispaceshy anreprash sskecied framrhe ziosp aonswtmg ofa

hu ni?(ﬂterlor approach, a posterolateral approach, an anterior approach, an anterolateral

approach, and a lateral approach.
12. The method of claim 1, wherein said mammal is a human.

13. A method of performing one or more spinal fusions in a mammal, the
method comprising administering an isolated adipose tissue-derived adult stromal
(ADAS) cell to the spine of said mammal to facilitate a single or multi level spinal

fusion.

14. The method of claim 13, wherein said ADAS cell differentiates in vivo

into a cell that expresses at least one characteristic of a bone cell.

15. The method of claim 13, wherein said ADAS cell is cultured i» vitro
for a period of time without being induced to differentiate prior to the administration

of said cell to said mammal.

16.  The method of claim 13, wherein said ADAS cell is allogeneic with

respect to the mammal.

17. The method of claim 13, wherein the ADAS cell induces bone

formation for intervertebral body spinal fusion.

18. The method of claim 13, wherein the ADAS cell induces bone

formation for intertransverse process spinal fusion.
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19. The method of claim 13, wherein said ADAS cell further comprises a

biocompatible matrix.

20.  The method of claim 13, wherein said biocompatible matrix is selected
from the group consisting of calcium alginate, agarose, fibrin, collagen, laminin,
fibronectin, glycosaminoglycan, hyaluronic acid, heparin sulfate, chondroitin

sulfate A, dermatan sulfate, and bone matrix gelatin.

21.  The method of claim 13, wherein said ADAS cell is genetically
modified.

22. The method of claim 13, wherein said ADAS cell is administered into

one or more interbody spaces in the spine of said mammal.

23.  The method of claim 13, wherein the spinal fusion is in a segment of
the spine selected from the group consisting of cervical, thoracic, lumbar, lumbosacral

and ST joint.

24, The method of claim 13, wherein said ADAS cell is administered into
one or more interbody spaces by an approach selected from the group consisting of a
posterior approach, a posterolateral approach, an anterior approach, an anterolateral

approach, and a lateral approach.

25. The method of claim 13, wherein said mammal is a human.
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