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stemcells can be used to treat cardiovascul ar
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St dollédtibi &ltatrer 1n€11§iu%‘ ifh tRele 9&%&111%'1&& g@n GE0RMER - CI! lgg}:c%)ose tissue

patlent and t pass .non- adj posée t1sSsue renove

t HETCYE OB Paﬁs)t B % filg isBrred PR thesapiiat apbbeiitgestructured to
ti rsmmadmodeltemb rmmimm»aa ﬁuﬁéntfaﬁli tl'o@ﬁsﬁ n¥ieadiofd MisGiR! rlarﬁov'éd from the

ob n1th t hout renoval of
el 3 R bR bR b B A o Pt ey sem ot

i ntaingil ﬁl@mafhe a@m ispes without fewpval histhe st kit fraut e nis@k removal

at sy&tﬁﬁ Shd Qﬂﬁdﬁ’éjgﬂ AN a)'bﬁ’ fi aéMu‘h Qtratltoﬁ 8f ay ¥e§s‘ﬂ>r§é§h¢1§va to mix with

tali ned therein; an out ruct
pe hritem tcﬂlé ceRipiped 4"‘1‘"5‘“{"%‘1 Fﬁ 38 qyget S‘E%‘ﬁtr%i tﬁ @prmitgheyeells in the mixing

I eqontdiaek th bowmbhee ﬁbinSl&U@su@ edlleaioh s@RmSYSdd8MRidh@on to a patient.
adm ni st ration to

conbi nfffn Y 0B ot "R lﬂér%l@% ’Stgag'ﬁsﬁ%gcaﬁ’@}eéeﬂrh”%}‘léluﬁie}qdﬂ ithpehe scope
wi dhilierpreshie isvsutppe provBled fhat the fepiues étudédniv@ng suoin cqnitdnsatioteate not
t hfﬁf&tud:llp eméo%ﬁgtéﬂ't €s \*Jlﬁ Cl;e %ﬁgeﬁt aﬁ‘l}qies g&‘&xp his eﬁ%&t*cg&na 254 the

not nutually inconsjst

t HEowlsHgeek pue O(f Rrdiagy skilii the art. j Avditiopa) adwfeges RidGoeets gthopresent

onevedfionQkckippaény ingkd followiny delABedlctcripteidi t i onal

advant ages and aspects of the present invention are

apparent in the follow ng detailed description. 15

BRAHEF DESCRIPTIOONODFHEHER DREVEBGS Fi gure 1 depicts a

ti ssue renoval system for processing adi pose tissue.

Figure 2 depicts a tissue collection container of the

t i ssue Figdfro\VAsPicts o Htsugrempvalygiem for propeysipg ainoee tiysies a

partial cross- sectlonal vi ew of the tlssue coIIectlon

cont ai ure 4. depi.cts a essin

devi ce I%f%l fe%\dﬁ mtg af ?S‘ﬁegco %cgo%‘i%'im&fr cg Hegf Su%re EVéiem oFFig. 1.

r enoval systen1 25 Figures 5A and 5B depict the

expres &F&f% 30§ & MR crb R criBElviBY gﬁP{ 28e BARhiGH cgnt Yer of Fig. 2.

culture adlpose derived stemce ﬁlgure epi ct

detection of endothelial progenitor cells within

ad | pos Eigierd dépicks § prRtossiipteied for el thOspSratidr Fdhi®Se Bhoval
? JB depict the in vitro devel opment of vascul ar

st ué?ures in both normal (7A) and

streptozotocin-treated (7B) mce. 35 Figure 8 depicts

t he i NgfHasesl Ve ABE: tﬁeee%@{sﬁ»h '8{9913@1{1(5@ ) QRrdt ae) *ﬂétéelél by

hindliph i schema mce treat adi pose
stcéWfrEde‘} fpotesleierd sigmedllsa negative control. -5 WO
2004/ 074457 PCT/ US2004/ 005117 Figures 9A and 9B shows

that incr ived st

o ov B s BBR0T e Bl g PG s v R dived sem
despll papylatidpe. r et enti on of adi pose tissue architecture

in histol ogic specimen (9B). 5 Figure 10 depicts the

hi stol ogical tineline of engraftnment of donor derived

adi pos &R 4 gy Bderiph thegp pigo deyelopraeny plogscyler styetuiegindeth

mpotal (A aAd skregedoRciddred@TBYmicglual positive stai ni ng
for both beta-gal act osi dase and nyosi n heavy

Figure 8 depicts the increased average restoration of blood flow in hindlimb ischemia

mice treated with adipose derived stem cell compared to a negative control.
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i ndi cating expression of the cardiac nuscle protein

Myosi n F@ay YAmmshow@%it%c%mgbaﬁfprQem& e an&se% roves graft

bl ue. sf ai.nin as i ndicated arrows) are

t | SEHRL 4 ArgiEaeEis (FAY apdispicts 3\%6“{“5 R agjpose H@uw@fh@ww
of higalogit specimets@Be cel |l s. 15 Figure 12 depicts
clusters of donor derived adi pose derived stemcells

in aregion of infarcted nmyocardi umfollow ng

occl usiFegurerl8denidisihe bistologipal tispeling of ¢ngrafiment oDEHgd deffdd adipose
DESERRER MG mI HE, bMENEL AibHRRnPr esent i nventi on
provides, for the first time, proven nethods for
treating 20 cardiovascul ar conditions, diseases and

di sor deigireud Id&gctﬁdjamsﬁv&kﬂﬁmﬂgﬁdr lﬁt}ﬁj'étaégﬁﬂctﬂsﬁ&gﬁeeﬁhﬂ WufYbsin heavy

ggér%lﬁs 1§H§ﬁteé ce?lgl xh%f;ht bot? %lu@ %e%%%afgctom af,]e S a“}“f%edeé’f&’f’%g‘ég their origin
defriny doradipasedistie pfrlbgeﬁblpwn steiging Bdiodting h?@msmmecrftthe@ard(adjnuscle

EXRbtei @sﬁgﬁ
R LG B LA N5 i

Ento F?é‘Fq aéHP“@rt’éWﬁenVF‘éﬁﬁ“éP’a‘(h?/E@?m oy thy pleg ety of cardiac muscle
enatid. hel i al progenitor cells (EPC) which have a

wel | -established 25 function in bl ood vessel

formation, (3) develop into blood vessels in vitro,

(4) supfretl2idemdtesisters dfidguderiged adiposel detived viemoglls (153 region of

| NgfERd LB ' rfusion

R A e e e K AL

ani mal s after heart injury home to the heart, and (7)
MWMMPmImaHmmmmer heart inj ury
differepti %seetllnvtegtlo%e rQ 1des oret f trrar Kers Co?’l ntr ti
with theifr erent Fatron 1 nto Carditad Mo &y 8§S calng
Ac@@ﬁ@ﬁﬂqgwondlh@wal disstsan tindcﬂ@t}iexs Slsme adipase dersed etk aBprogenitor

d %ﬁ@sgﬁe@ﬁ@zﬁl‘y} hat retsé]@ 1ﬂv9ﬂ{1%ﬁ] tdlsﬁ{ﬁls@éiiéspfb? @hedﬁﬁﬂ t‘i’rﬁéj ik @D adipose
pro eni tor ceII pr esent |nvent|on are

i G e soRe i et B e OSSR APEieAeis 298 greriogenic
ango\dh RIS ikluding Poicetes GtoRatt Fictoe (JIGES @At Veseulee MBnd dieliffeGrowth

0O RY QR0 NG R D rocERIE AN er2h MRl il o ddiSheabtiched
t hinestighiotood M@»@tﬂ formitiond3)dlestapiine blovd veAsls iseih, (@ pgiport ischemic

t %sde%ﬁrmval%gﬁa%p@mhﬁo% %ﬁ@rfusfoﬁ %&5\%111& Qccﬁns&)fl/l%ﬁ&ﬁlswn injury of the hind
contal@ rrutl | e ce] pes I ncl udi

= b &) Path e e Rt o E M dhiem apd Gyghen injected
[ mﬁﬂowdeﬁlnﬁtseilﬁhlchbx}t Snj@R dlffeﬁaﬁﬁhﬁ el delld e@reeﬁmgr SfrkerE €dnkiStent with

ﬁé:flr %ﬁ'ﬁ%%%ﬁon%gto%%%%c tmI ? F c%c?rrglzlgl%,gﬂég af,sjlt t C.%Ig%ﬁ <%nc1uswely
2019113/3@?211435 mamllmﬁm@MdMEﬂQSﬁvedAsermm ptogendtpmngells fp€ the present

t ebPBntidinid us&hl BhPRSEnchd oF %H@ova’éc%ta? fiSeale® akll dHorteiet e or
measur abl e ajount of adi pose tjssue. A unit of adi pose

ti ssue TBEFerRAt e REGHFTL EPVERTOR BER Phnpe g dilhpdggstop pertain terms are
antitstalefined| Additicnhl dedietidng b set Bﬁlﬁﬁdo@ﬁouﬁ: fme détaited description.

Iag e pte In;i/ g,lg a?lkége\{nﬁle :r:‘%haatgl ik lé:ﬁpgsfe ’cgsru%'c ?e eéﬁ {é§ Suecc n%m?ntgﬁx?ulmple cell
whiesh ingtuding aélpowtei%CbmwtdwadeI OIelllsI arf&dq@sc tsspoinelndesisgm cells and

st e‘%ﬁdtﬁ‘eﬁhll p?ecurls& &l eXenaRel, Oadfpgs% S HrOS W i@ dRlghe @mnectlve
ti ssue may refer to the entire anount

f“sél’ﬁlﬂﬁbg%re{)ﬁ%ghe removed froma patient, or an anmpunt
that is less than the entire anount of adi pose tissue
renmoved froma patient. Thus, _a unit of adipose tissue
may be conbi ned with anot her “Bnit of adi pose tissue to
forma unit of adipose tissue that has a weight or
volume that is the sumof the individual units.
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50% and a major portion refers to an anbunt greater

t han 5086 usdd H&em ahd 3k @it cﬁc&liﬂ&% RisdubSREE thRAiscled: !)rerﬁélsurable
nt i anmount pose til ssue_ renove

han th
o BT aPe B0 A B ot Slooet e ghrg pe i HOCE Ao e weigh
Asandéedolingy ithe,unit.hBastdsnthe' dutecidont fidd a'bovl'eaic Wit Sf processed lipoaspirate,
di % ;ﬂg@g{%& qulté)mgae{)zltfént\’\fgts 3 ac%]?uef Q:ggneorr]le he Fv&ngléfillf)?st 8 é é of the cellular
wheEmoRsat & siem e orefprorce te @e chsclp&uref heredit, i ©nis Oﬁﬂhbosehmsma may
t hﬁfe@m thd Enfird Suos o aéﬁ%ﬁ@ Yiésue%%%veﬁfﬁo&hﬁpaﬁ&ﬁ Br QJE Luln&mt that is less

é sed herein_np ['uripotent. used hereln
an 8¢ GRS Ay Af %d&osecféﬁwe rewf%ﬁ@n g eatlsﬁl BBsehgnit of adipose tissue

b | payt ertbmbiaed withl ahbtha tipinbf adipedeltiSsudto Brnf AWghita bdipdsy tids@ that has a
per % g{t gmollu%e%halt ﬂtthoe s%%ibtge iny Vlrdlel%l Cel |t yPes, whi ch

Fmone or nore Ulcti ons and which have
| i mi t edsowedhsreihibeitey "pastiond freffers wraewmo@b ot rodtertahthat is less than a

Pr @8I A finor 1?09[109@&!3& toqth %&bxﬁl@ﬁgt .S %aﬂ 5 n‘%gmaj or portion refers to
p| uri pot ent. herein "stem cel II)'

DB BT iy e PG RRSR i P o the et st of
C odlcﬁmseetss@ haevedibni ﬂpa’ﬁelﬁ Ilmxagm bﬁh@&ﬁla\)éd laaipdw tigsle.

di [
denor vy Bt TEpi G 14 e o ssonch e orentia o
medifferentigie pnsor variely ofMBEr galldyyeh which perfogx amepir moreBMENIL it Rons and

”eﬁiilvéjma BIRP 'toesgl?%@sg Wil r 40 Yod LR 6 G8d0 nSER ey beﬁa{ﬂnpotent

horse seru 5 antibiotic/antinycotic ag
Cell's a%s&s%fsm fhg ferpyprogaaipcelbFrefsrs tQupiRotenk bwteme@f nggyltgpotent

st @ilnetih thaiabilityhe ﬂmemaka lmoaml orCradre eélp@pe@fwmr@rfbﬁ%he@ more
Ste req

ce ount, e el | nc
eI ARSI 57 oSO b s SRS o

nu@lléﬁﬁwedd@tei@nqylbapledp%mr exanpl e; 15 col oni es

Count e%s' RePhelidésend QlitLAbSed Mk i %%e&&c l‘e?ég &dy, ber of

%%) glves a sten1 cel requency t em ce
Bies pRserved i gy p awan%agsagelew#@eadwmferdewéﬁély(Wkarqmlatzd&t low
byceB @ershe (410080 cells/ BB rand frroivid G gamdnéa[a@ a9pdrng MSC growth (for

h_percen O
e O e e e
whingbioticntingegtie mm@@é@l arfy grovrprrtoesrdes iafedrishenitged drestained
( B Yer®hiox@lin andl@PRes EIHHD it 5@' éﬁs %Qfo&‘lﬁéﬁgs @P(Utl)*“o gtem cell

aq%%pse tissuye- derived stem cell Zuk et al. )
U &pistiped %Sﬁ’ée ugtoR; of &Fgc%gbs?@aeq Rep 9dpFlpagedesells plated (for
r eéxempie t16 celdhipasentdd if & pﬁtetlﬂilﬁdte(hﬁfh e Iﬁucleaﬁd Qﬂm%ﬂéivgides a stem

eﬁ %@@l{:} ?&goh@%’) ﬁé%ehm ceﬁ“lI lber 1S calcuﬁa%gps srs}%né Fel %fqﬁ%‘)cy ngled by
t hfée toial apabey @F p@@?ﬁé M@lle obtmeezdt i A dighipssengage THI08%) of CFU-F

?G\Lﬂ f6n |A€DCT &fle%}{ Rk O celhs%ﬁgde%c@e%ule @@l&péﬁcﬂjﬁ '15\6 %gpressed by
al y, refers to the

c
o TP nvedft%%é%% gl 39%9ETEDES D A0 OBFRP by adipose tssue-
obhammednhyumeMﬁtmgzanM separating the cells fron1the
adipos h e typi.G
o PO bl M, 0558l TS B RLIE Bl
aguecstyed o senaratethe mwet @ihilerf comporpair(t.gi fegenmoet sintedring sksn and
Usﬁggeﬁiﬁﬁ‘ 841R) frdnb e mafu@sa%lpo% di P eégﬂ:?e@ﬁ{le%rssug Gl{lllg ditakt‘i)d?l is referred to

di sease or. disorder” is’intend I nc
dﬂ?ﬁ?ﬂ@%éﬁ@ﬁﬁﬂgﬁFéFﬂfe&rb?DFﬂsGVW?GYQ%@Crﬂﬁﬁé%ﬂwéﬁn%ﬂWCﬂ“
abnormal cardiac function, e.g., ischemc heart
di sease, hypertensive heart dzsease and pul nonary
hypertensi ve heart disease, Vvalvul ar disease,
congenital heart disease and any condition which | eads
to congestive heart failure in a subject,
particularly a human subject. Insufficient or abnornal
cardi ac
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sone cells die while others enter a state of

hi dpeiidedby Qfﬁshﬂ@%@ setpﬁ%gQﬁeeceﬁsofroﬂ ﬂ‘Ie aﬁ%@s@ lPt - a?ﬂe 0pelletfls typically

dysf un |onaI his is I nf
i ngf ?fg‘}“fa%va %S“sﬁeéﬁ%?ﬁqe%s°d¥‘atéléﬁ qellyyegaregaie piathe bestom of a
saamnﬁ@gqmahhrof mhlch happen in parallel with

IC(r)]n? Ir g‘g%glse%f € the < i %s% “\c/:aer 1§\%aculaﬁ g(?l&%ﬂn, %.%ﬁaée pr %ﬁxhrder is intended
" i tg dnshids alt dxrstyﬁeeer @axtacteranoy by meHfidiens dndesissiwe abreoid pardiacfiaction,
t Qd., ei@'éﬁ@ﬁﬂc%m@fdlstee{g@ l&éerfeﬁlsweq}@m@fdlspisg ngna}yeﬁ}q}ertenswe heart

ocardial ischem'a” refers to circu

di Eeepirpaiiasdiseatsswaspijal heag disase gndanp mné@em éfhlelslegds to congestive
angho lfaxlluféaldeﬂwﬂje& PANEGRIY aaum?lay s]gu}ect hensiteRar & dA8rmhiOfardiac
ocar.dl al,, | ntr.ar i on e esents an
PP B PR APKSE Rty Bros S bt al SRR B
Thingcariliplgujiuy feltosvs b tvsll-flefmed meth in wbichigimeeel{saliegwhile others enter a state
t foQﬂiQ%ﬁ&l %er§ %9' ar& hot B Blad it LREy ﬁ%c?fc]ﬁa{}] y [This is followed by

circul ation produces an environne
myBidiption af nﬂ%le%w pdls. ienpsitiorsofeqliagds pakof suapipepllef whigiphappen
oXiy gﬁﬁllel @ith l’m%rdimﬂ 6ﬂ1ied/| Hdod tvbsS@diid aAiSgrbS& Qo chjl ddathe As used

oy AIRTLIELS gL sy bR GoEay e o
ariflaw efdlned.( Foy tkmahnyoqwﬁ)scheﬁhzé' rpfbns s@rclilptefyadisturbaddes caused by
r elgRASY biflosclefhf 51'?6/& (ﬁlaac!aﬁatg &fygééir;ﬁ}p S}QH 18k 83%1% qg)r example an

vascul ature. The [ evl at1 on
cracete @&?W%’é‘fi‘éﬁﬁ‘a’éﬁf’reﬁﬂfé A 1%@%’6@#@%@ msqih*e myocafdlal tlssue This
S ﬁﬁ)smtt ad@ﬂ&u’&)ngm&HM@f(e glsi‘mtobib@&d)r 315bdl§)3§7€1|1t3n ﬂhl% @Mblﬁﬁﬁmrculatlon

.C O| Vg ; asloﬁnc | diton 1eantt Enow eéml‘l}fog%;élgltné gab?)l ﬁcélahe supply of
caum@dubyemhwmﬁgbhemnla As used herein, the term
‘angi 0g&Nk& heﬁ-e%? LY ternf “anglgéhﬂés%g @éﬂarg P2 ?dcgss b§ %fh%she%dq:ﬂood

any known protei'n capabl & of pronpt |nq new
b|V6%§a‘S V8§%‘¥§Ta£ed1ﬁP6'ﬁf‘lé%g§’ﬁﬁcﬂg‘“R?a§®EﬁFl§t lsman 1995) The phrase "repair

( ‘RRGhAERE s Yo thguéfbxﬁbhcﬁx @wisa@evus@m‘na@t qrﬁe;alfe%nonmlssue
mte

1°cilem1? is %lﬁlca oc[é ng?n(t) rp.po(n n%lf)%?ﬁea‘;égt 'Qe spon%@cyﬁ) é%vyal of new blood
Nﬂ@ﬁdpha@@&{@mwﬁwlQWNMMmamambmﬁadammd@ﬁmamwnemudmemedﬂow

aland alIARY *the%/ﬁﬁﬂd!n@ Qéﬁtséﬁ byl\ﬁé:fs&'ﬁtﬂﬁg eAsqg%(Plﬂﬁym gﬁbﬁﬁljn]a“&%lggemc

Factor (Buschimann et al , Vascular En
G eﬁ;&r oq:&&@ageme\p@gn)" rgferS\yE@y lg}own/g@':mrgcapa‘p@@f p@motlng growth of
Ve bldoed Vistdts flong Mldﬁhgivﬁiulaalre (“angZdOn}is™) NSUHABIP hlgiRedidBRGrs for

| 200 bl a f
P by e gt e Bt W8 g il e Azl Ghoh ki gpaun <t 1,
aI2002)2 OG@ophage (Fabyi %tmuiatlng Hactori @pl@nemdn e2 al( Siavd) eGgnulocyte
€ tM@Lopha&é 500%919 2§tlmlﬂh¥%%8&ﬁ§fgéhﬂm(xﬁlﬂb %t V X r\@%c%llar Endothelial

2003) rano an
Goayth Freter Q@Cg)— x.\’gﬁg AotV GG, VE@:Dl VEGE-E (Mints et al.,
( ooy amadosilin EWanglet al., BN Jibroklst AOPATEkA (KAFSQUFGH 2(bRBGF), FGF-3,

(2%2#)0% IF E:F %I 9{'}15 gQchr)lrtazeg elz Czlé&)gnxgl}ﬁ%gxﬁ% ? OO%)OEOl% .J. egundberg et al.,
ZQOW)O?WH@FO@WU@@O@M OZDB$1BMP(2BQ(MP&4 BMhd (Spanoeainil &jlvaroff,

204999) k6Bl AR 9”%062?‘ 96R9 hlﬁ%{s{?g{aﬂ' ?%?5?%‘5@51:%&?{&0\1 et

act |nde endent]y, n co

aribt #f80); Pippeappin ﬁPeeéﬁ% Pirakt 2Q9R), Agtiin Gepenarille piaads 3303), Epdgthelin-1
al so act synergistically, whereby the conbined effect
of the factors is greater th the sum of the effects
of the individual factors taken separately. The term
"angi ogeni c factor"™ or 5 "angiogenic protein" also
enconpasses functional anal ogues of such factors.
Functi onal anal ogues include, for exanple, functiona
portions of the factors. Functional anal ogues al so
include anti-idiotypic antibodies which bind to the
receptors of the factors and, thus, mmc the



activity of the factors in pronoting angi ogenesis
and/ or tissue renodeling. Methods for generating such

W@niosATEsDt ypi ¢ anti bodi es are well known in tPeT/E@81004/005117

10

15

30

35

and are described, for 10 exanple, in W 97/23510,
t h@agfﬁﬁt et Splﬁéllamb@ﬁan@r g‘on{bﬂﬁgc;rg%@te&d %g[ gén?cr GUots can act

her dﬁﬁn |gl%:1en|c factors used in th
i n¥ ‘f‘} Ycd b‘?é“bb‘PB%}h\‘f’é‘UOft?ran%ﬁf aW]f‘Fé‘dn F?néhﬁa&ﬁy angiogenic factors
S Udah albd gt @ﬂﬂglet&allfme@@ﬁmoﬁxbmﬁ@&feﬁﬁﬁ RISt pie g&@ter than the sum

purd fr ource 0 dyce
sy(%ft {d ?f?egtglogrﬂe ip 1}1)1du r ec% a%eé‘nﬁepaééw ??%) E)eﬁm T‘F?éogemc factor” or
f aengiegsnie @mtﬁbté' dmwmprspa@seedurtcmonplaanabgmes disuch faptost eFumctional

c oe[mgéjeg in@0de, A E%Bﬁt k&l o}{?l pglmgnsfo@%qgc%oréz aiEhnpc%Inal anal%gues also

ad m nistered in form expr essi on

enégfed r?é‘/PfCaileilb?ﬁ@S Wmﬁebl%ﬁqgteﬁmt%ﬁf the st s, mimic the
eX4atia5Sefohe lﬂic@i:‘sl'ﬂnCﬁoméimthﬁbbgekémVﬂd/bﬂt1§stﬂ@reﬁ{otiehng Methods for

ar constructi si an
e eE et oSG % e GRERORE el iFratbes, o
v eszbigpls in W@@ﬁ @389 stbe¢antentd ofsivtichl araie@toraged bRMﬁerme hepeis.,
|'i pOS OB gioodhRiARIM Ged fn%egr?eserlt ﬁ'ﬂgﬂtﬂfﬁ & Ibe gr S5O & BRfed from any

transposons. As used teriogenesis
r Pl sy ier rAmRledhe fatore s anpirifgd E‘P%Wﬁlﬁmﬁt"e seppes,or produced

C OdyhtBdtiesl Bl or 8y keRbrhiRSanfENGHeBiond TIhE Facdfst @h b&BdnkihiftBRed to patlents as a

Cpﬁroti%%l( I c%t n ol t ok 0| %ayhg S, rtlaéfotrsl ?arrllsbe(z%?ymsetlerlﬁg rllé the g)rm of an
paﬁxrmesswh alralsrynd eatmthag mgm$| Bheicgnstrimgion pf witdble expression plasmids is
g?&%lﬁlg%?ﬁg& Itlgnagt e%ﬂ@lﬂmot r%osr %Fxliesﬁ'gc!e JE}%?SB&%LM&? 5@5‘1 ﬁﬁ]e, for
pr&angple. SAIAYTAR FRCOFS: HIUAYired BenEe ﬁqle@wgssgceaﬁeél wrehygetersoBAtvgctors,
| Sl citiosis Mﬁlds ldplﬁ@fal Rhtofslah®ir@posdnflf | anmat i on. These
bre | mpsPARETu PR "k il oy TP TRATFREAl SRS Rk of
[ s@ﬂ@mlcar!mqsranﬁ/m ythert dreri¢sufinan perexisting sietidarofonnections (Carmeliet,
' nfob@'ﬁ@ﬁﬁé &8, 20(531r tS@l{ollzo& &) %M?n M% e['\)ﬁg.ft%ulgﬁey Eﬁﬁ%e%&%@%the in situ

response to nyocar lal isch

MOREreegt @ exansionqf@dgries by prabfﬁxafl%frf endqsliel gpdriypeoth muscle cells
S Ubrch pralexﬁt&@ hﬂbr(bll@ c&fne@mﬁ@d‘u@ﬁlﬁhg’ bidsd Briyth&yip @iﬁsﬁe tﬁ&ﬁ@f& site of

t1on
PG by el utn TR b taf o gy o e
ThisBverprb @@@S@S tawthec ficlemiratrogoray the rtiogre me e ssite ol infMrmgation.
an S 1 r a C
erAABLBSEL b UG 0L {ad BB HE 5, oo
i iYlerete ek3ly 2003y freaddition. cev@ﬁ%ﬁwcwepmq%gﬁﬂ qorqupfy artery bypass

| NGUAFOCRABC) &l i ea@ctfwtﬁare fian aBdioh bemapaiital ollbeREldsdel (SBSeant et

use d t he ter eat i i ncludes redu

STl Thik alobh SRy chbRe e it og SCRiT Saf porove
a Wed diow vaisdherhia tissporesliltingdmndecss@ el deatr and idsupeaskdrinfarct, seze., These
AR SRLASN reGiiak %ﬁﬁ&%&i Za?diac%léé}gagﬁ [hF%%e%HE bedbfit.

undesired cardiac function, cts or
synpt o U5 hasindhg tgioy dregfing pinglades redycing g plieviarieg g lepss onepdverse
ardffeandt dymglobhder; a Qbhﬂloaisaﬂzﬂocton&héﬂ taRehst @r d@Mﬁ@ﬁQa; any disorder

oL B 90540 G BSRS: BHBE BB S o
heqalel!an dlSQrH@S tre meld-kiierdinin ltheslttend ingipde, tit aternotliroitadgd, daspdea, chest

"t d 22 7

plif @J AM0135 SykhE: ik <L (AR Bt e pa oy
the pl A¢&rdhereiss the F?énSABén@fstetmge” ‘finipdvringd and ‘iwa@sphntmg are used
subject by a nmethod or route which results in at

| east partial localization of the ADC at a desired
site. The ADC can be adnini3iered by any appropriate
route which results in delivery to a desired |I|ocation
in the subject where at |east a portion of the cells
or conponents of the cells remain 5 viable. The period
of viability of the cells after adm nistration to a
subj ect can be as short as a few hours, e.g.,
tmenty four hours to a few days, to as long as




As used herein, the term "subject" includes
war m bl ooded ani mal s, preferably mammls, including

wheosansi4stn a preferred enbodi nent, the subj eceCT/HSH04/005117
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primate. In an even nore preferred enbodi nent, the
S URfeREdngdably Rerbil rﬂﬁﬂrefelltg tIB%fa@étﬁ‘éﬂP&' M ADC S 1psgntmﬂ%o 5 Ehb] ect by

det ai | tothe 2/ referred enbodi ments of

/B R R PG 0R i Sl SRR PRI 4 g e, The
acAldOsanyd Ergmfnstg‘dd &% amMVpropy e r@ﬁSﬁmt‘ﬂ sults tif @elB@iEto QF desued
Si lg%alag}f 1nrﬂ% S%BJ?(D %V?nere gt“i?as{ oar{mnt cﬁ%hee cefls s or comlfonﬁn%s ?)ﬂlge[ ceﬂs remain

t he description
| tviabieo thelpfw@d Abtiabdity ¢fhe qehieafigr mnnsgrsthlrte a ubjest qapbd fsishatt as a

f oenand 3! Fweﬂt?lfoﬁ Hourd) fo%%»%‘ Qay§ GhsSong! aE] sdvEhigkghce to
the di scl 0s herein, for pudrposes of conveni ence and

claritys1%e rhe’S‘?m dher b G‘H%?Ct t WFlydes wqmrblogded pypals, preferably
bahdnamals, inefutling hinghd. , In d Prefegi@dvembodinght, tha Bedt is Beti@Nk. In an even
benoen’%a eferrec{em%odunegdthe suggcgt’ls a%x Cayised W th respect to
ngs.° *Such™di recti onal terms

_s h 0 uI d .Rv?&entﬁevvlélmthe u@de nxﬂetmlm thetphesently prpéerred embrgiments of the
| Y RRAnO Sk anPleSEWHITR RS TustrAbd AAMIRCd{pEnydle S uWﬁerever possible,
hereln refers to certain illustrate enbo Iments, it

i She 5 Er s EpEeRss quphest arg ped in ﬂé%ewsf@ﬁ@ e gesgription to refer to
p resamt eclike yarwa it skidulde aaai tﬁataﬁdirdﬂsﬁﬁgs By 1Mpliﬁ_§d fof) and are not to
d epsr%:cfgse ts a?e In rg}?rfﬂﬁze Q ﬁl g}sg’lgsbl%egherem lfoc%WIH%) ée? 5% cac‘>|n\|le%1%nce and clarity
e n@b’ddmmnsl terms, sueh ab,éom betny, L?édrlaho up. goen, ogdr] above, below, beneath,
nqgérf énﬁéﬁtohtogl% usé'al Wit Qs?gdt Yoetﬁe qu% ﬁﬂé W&I SSqug dﬁ'éaﬁonal terms

mbodi nent $ as é@"ﬁ e spirit and scope of
t h%o‘fl‘h% At fo9pfrugdto tﬂ??e*aopsyf @ﬁ@venaﬁbléﬁ%veﬁaane?rau ns. The

pr esentAlﬂhmgﬁ Mhd @tlomY haanpéta@ ttd c@einl illustrasd esddingsnts)Mt tid1to be
\ég:]{c/ieer# cl'dotﬁ%ltl tflese em% dis SHs, %ee faegei% ed%% dxgag/ﬁc{}n eﬁ%qs artl raugt b%/ v%ay of
t HaniRgorg o’ﬁhmlmeyt cpi n@cﬁouweng féatanl@@slwmlepgltmueh dm@isu@@xemplary
hesdhfindss, & 1 bOEMERER o Yot alpﬁlgd{ﬁégﬁorg rhlteﬁ'lﬁgigsr %ﬁdﬁbﬁ&ts of the
of the present invention. According in on

erfBaimRERNt 25 fmae T wikinthe spirirand seepp s°¥ ey BEgp podfined by the
c eipbenﬂﬁpd]ldnai | THe prqac{ne F®étion ﬁhay?l‘dd pﬁtﬁ.ﬁeedtm Sé‘rgiﬁhctloaﬁdth various cell or

y 1 hods, for adm r
tf? en%paratlon %?lmqg@s tp]at are convent ona oe(P %‘Itl AL (i onl)f fod much of the

t r@almelmt prefticeslapdiessy atswuararln@mdsédls@m m@lrednesma@jse fte provide an

Thtﬁld&ﬁlnldu%gfﬂ@ﬂ‘ééeﬁglh@ﬂmﬁf the adi pose tissue nmay be
used as a our ce of cells for therapeutic

appl | CACFBHEED INGRE TORRE BTG mEHIn SelFded fag cfbpopulation
u S[ﬁekelft @ adipegratiiate fdntl vRtei® eiidahdiiinds Sl @dﬁmﬂ&etﬂig&l&a&ﬁﬁ gopuhadén into a
C ar alg \g/% etisn.cl:rﬁ qggtgeat\l\fo} ﬁ]le {rg aeﬂng déalrc{] (giascglm! (%SFF]ses andI c\d sordgrrﬁ The cell
t tropyaipaiofithi @ﬁpmyssmamasdbn uskcsasarsewtod of cellsfpit thapeutic applications.

S UL £, 8ol oftidr hin@dT R caﬁrnﬁkr BY R3E Bk AlperidlARARR e, sull a%g[s%és that can
WIthOUt ot her adi es or caonnective tissue. 35

In
patetiiepied wifh re%ﬂﬂ%ratmgég ripelydingerdionaseylas digsasss @pddisordsrs. The cells of
adh@pQﬁlatldnSfBlw}ebéjﬁﬁmMﬁd'e(CQﬂ d Patidit Guffétp MiomhSa ekditi@bddBr disease or
Sacm‘:br&ermtﬂ'louta\{her sgver gslorgr o&%ret |Ses whi ch can contri bute
ARGs SHEthg myocardial repair
and r ege m’eqtleztlarothe dersénh gnvptnos ipdietedsio aflipessdissugeletithd, cells and
anfaghds oflinYnd O0H 04 ddad pPoQIAM&%@&%%&e to%lﬁl%ﬁz?'ng damage

the ability to synthesize and secrete growh factors
StAARTOROHMGMYRSHABY 1605 apd Egeerationyfugipg thisrprocesse Thase foelude, among
to synthesize and secrete gromh factors stinulating

cell survival and proliferqhbqn; the ability to
proliferate and differentiate into cells directly
participating in new blood vessel formation; the

ability to engraft damaged nyocardi um and inhibit scar
formation 5 (col |l agen deposition and cross-|Iinking);

the ability to proliferate and differentiate into

nmuscl e




cells capable of contributing to myocardia
contractility; and the ability to proliferate and

waledorer4anti ate into myocardial cells. 1. MethoPST/OB20041€05117
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Invention 10 1. Methods of Qbtaining Processed
|_| RBS Pihe &bﬁty( m%théstze Qﬁ@ séel%?engr%ﬁ‘?f@&% SElndiA % &@9' HRRT Sressel

Sue IS a%l"f3 Ee%,?% rich source of stem a
or BEHPE dpe LY PR P TRl FTAYH Bt Bimuling eyl end
p airbhferhtmnt the algitig eo pblifterarddiffatntizkaenttediR diredd) @arﬁ&ﬁdﬁhg in new

C%l%od%ﬁﬁﬁﬁ%ﬁﬁ%lh %ﬁinﬁa enfghstl?ma ed myocar%duggasné élanemt scar lf‘orivna‘uon
| | pelagqyi depasition ARCyose-Hinting);rtke @elmrﬁomlif@ataandadlﬂfarmate ity muscle

Of cefld cdlp@(ﬁcs bf Qon&%.ttn%;tq m}%@ir@lalt %ﬂﬂraﬁﬁﬁt&l}’ atﬂrtﬁ@;kgﬁty ttg %%hﬁerate and

% [n certain odiments of the’invention;
be Herentigte itom@yecaidiabeslt ont ai ns bet ween about 2- 12% st em
cells. In even further enbodi nents, the ADCis

pr cesgﬁ t.ai n.a popul ation of cells where the
stlgm Cc %Od&f%o TRyeich up to 100% of the cells in the
popul ation. The purity/frequency of stemcells

obt ai nqd i n\AGHEE HeBGGindPidledddq imelspi Y BASEON herein
di scl osed is substantlally greater than the published

fr equeﬂb@as deeny disequergsith @j@élposedls% fo4n PSReciAdly (righy source of stem and
( [i)rd)g’émﬁir [ &H)s alhlsa‘indmg &199&; duBatﬂfehst ﬁtpaﬂJ to the 2&9 &f relnddal & tRY major

CorfoP sélé cglrll cO! pon%nt F a epose gsss%e’é thle 591 2>c e Iuly S &b En;t]kg ﬁanag \%? animal
rrmﬂblle@l Plfcgﬁeisﬁhlltpoaamfhtt e92G)epntghs stenséalts hiaer frequdneynel apfeast 0.1%, and
n%&r@‘f{:p(c&i'l}s %\'Eﬂ&rthanq; 5"/@ll In ce%QQ %klbodnﬂer@sd&}' tﬁé ﬁ%ntl\é};ﬂ |APfeSEas been

ti ssue. contains endotheli al ,precursor ce

ar Pt 1hich cortains hstiegh guti P apsm cdlspat 7en ftgthfrse@@méswms the
( Asah &rpeocedsedatb obtalﬁgﬁﬂjulmféélls veteredle. sten%@conéﬁﬁit@dﬁl@ﬁ@)% of
et al act i

t hﬂéchu% %hosp °8‘.‘1§%; 0s ecP uﬁgr e fllhenéyt Qr%éte%lé% fsg Ok){"]lﬁlg{ mﬁ?cé’ Fdant? with the
adnienfiathercadlitclysed ipabitantially gamater bivt the pbtished enuerdy pblsie 100,000
t ' B390%) iNeH2ROP 0 fpboclﬁcy& af al@9§3 %a&pét%! %61 lﬁﬁlaaéi:] Xl I’f§§3h Rdschler et

known to a _person_of ordlnar skill For
exéampl0e): Faﬂ%@e@ falletin OWOWSFI@%@S@waﬁddmhdowﬁomw than
bycoﬂmbn 6in-siifitir sdlede b rﬁ)@r[alvf(ﬂfsh‘imoﬂ let 41 aS(E)G)’l dn asdifidhf &6bose tissue

li t d_exci si ect 30 .additio
c%gtglrpsg %nedétheha? precursor ce w nchaarg &by lﬁ%_{ rgxﬁd%g 1h§ru@h{o paﬁéms (see

pr(@@@%p@é I%Qdiﬂuélal @alc é@ﬂi; hatanoty o df, 28R ckaiagn@let al., 2001)).

l'i pect Wra@ﬁglg%%éﬂ%s Ascdds St Rekid, HRQPhARL Xre aéﬁmgstg:?ed to a patient
tissue or. sone fraction thereof 1s intend

r &5 PRI M BiPoretsyiea AgRPIcdHtIe CHEPRIIAES B enyggqﬁ@d known to a
S mubldofaﬁdlmjr J;kﬁtihelda al‘tn Fér eABmheE bdipdst ﬁisueprh@%ﬁ st@sed fién a patient
;“ gb%uLtE(o%yas%sted dllpoPlas u%fagorlﬁn% a%rql) t%% %B?platsﬁ/e ar%d, %{glalgna\?mhpﬁ%o?nsy. In
podditien, dielpyockdites oty Bolydor gurhingtirs, of gl brogeguba eitcl p§ acombination

ancq/e%smofél Hﬂeé‘[b&ﬁf&d SIJ‘!HI? assfstt;]@ 1115(.pr5‘:1§!:%l SIND El@ﬁé 6rc§Gm§ houbSthereot
performed . in a sterile or mann

lﬁ mfrnded fergrrinanlaniain ie.2 psmslf the) ?Fh%i’é%‘il%‘teéh°“|14 %ﬁﬂe&@é {p a manner
Meat tpeesdesl théibllalﬁhtty(bfrtl&rmmﬂart daﬁlpaﬁhma &hat &ﬂnﬁﬁllies fhl% (Dlﬁélﬂhood of

S TRTYTT RN R
P(YWWSZG(DHS O@5tste extraqtipmstiould At eatforaded firoa ststile ror egbtic manner to
danBE8zd BabmMBYond SuaSS Qééiséa ggﬁp%%fﬁr gtbg ﬁésng &Qr}!ergéb% $he adipose

such as ultrasound assiste

subtiediha setisnbes 1t PpBEas muzémp}}Yol@éaawﬁ élseth%ef pleging tissue with
tissue is collected by insertion of a cannula into or
near an adi pose tissue depot qresent in the patient

foll owed by aspiration of the' 5 adi pose into a

suction device. In one enbodinment, a small cannul a nmay

be coupled to a




syringe, and the adi pose tissue nay be aspirated using
manual force (Asken, 1990). Using a syringe or other

waRenloarstevi ce may be desirable to harvest rebP@r/Us®oy005117
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noder at e amounts of adi pose tissue (e.g., fromO0.1 m

t %ﬁﬁﬁé@ﬁ@énﬁgl{ﬂd&eﬁgcem %}ée'tﬁa? [ty B as?o‘&‘a@g Wih o*h%r te %@gess, such as

Procedur es ese relative
ha‘{}‘éas?‘ﬁléaséﬁ\?‘éhﬁ‘)&&étyt hat the procedures can be 10

per f or lFBﬁsuW&f&sstEHd)hpb&zﬁsﬁi pr@éé&ﬁ&f'ﬁﬁﬂo@e tisfR iORIMOI&hy iRertion of a
geﬂe u?al anest hesi.a. Lar pose tissue

R o LR AR P

=
B

abdVe

ddip|o$e| merasgucmmydewequﬂn' enc geindimant, amast bagihla ney bEh:Supled to a
t r rfarmn

s%ﬁecﬁng n'&leoadl g%gg%‘ég&(/\ﬁ %ﬂ%’cg&‘usﬂ% n‘?aglal @o% @er 9396 qjsmg a

t | SyERpS oauo@eroﬁe@ﬁlqr élavwednmbercemable do hmsfatrt?l&iefbly mqsiprgte ramounts of

Cae[dl[ﬂdie&ﬁssu@ g, A88n0 DR LR 6o SH&GhI Iﬁlﬁhrémﬂi'llﬁ@e?s Mlp9§ tﬁH@ﬂ W6 dures
n E ng e%ed g gocgs et al ?1
EXTPSYBR ?.%aéﬁff e Ji‘"‘eesﬂﬁer?éY"HHlée that, e gpracefiges can be

| i mforacid twdth op]lydormljatreﬂﬁesianasvdpp@bﬁ tog@hepd SResthesia. Larger volumes of

ti t Wl S )

ana%lﬁ)E%I %gl%tagi)‘% r&ﬂ&? %%Jg grgelﬁ%%}el usr%gerzﬁ htuﬁdsrffc{ mj 1t&r% ALy require
t hRengseli anesthysip 'ibeslecreﬁont Hehes dangiepnyd the peréve neémrm the feollection

ti &&dé&hre( eWEbn larSdt vBluinBs J2dibARE fidsGe ar@&esﬁé@lst%é demowdd! BRfiMly larger
cgwga F adi.pose alssue is re along. W th the
ti

TREH et DIV iPerEste omp i ﬂﬁd’g%e%rf‘s%emons et al,

t A01)i s rermved froma patient is collected into a

devi @ fQliodal il ihy pRLAfRS Hclldk, afoPard mg%%%e?% PELBI: ig which
dexdipesettishe ontainies fisgrep (g slsh) is ednjoxet ds ay lmlds@aj @art of the procedure;

TT&HM fsa@hdld Be fhmay PirRGEE SSBSuARIROBE rehloPal H?tlsglﬁal (b.g., skin in bariatric
(pul atij.on, e\éllslc i ncl uges stem ceIIs and/ or

erd SPHEIT sre J6¥<h 2dPPss Hespn e gppypd Episotinibntissue ofgprimary
t hete@gvi ce may be any conventional device that is

typic alTlhé/ txsrs@srthét 1s S Sved ?r&l%&%ﬂle%p is %?]llectgcp ) Ccie\@ 1S for further
performng the extraction proce nt of

t | BYEBIngo| Asedtifcaedahqr¢in, pad die pecnefehetimgnt, the rﬂmbe fs dgpigned for and
V adetigdidas the Bﬁrﬂpé&g |of'<9)llect1tﬂlg| tsstOfor Jnhr{i'ffat:ﬁfé Jf 9 prot:éﬂ?ed R@Ee tissue cell

rrassme e avai | abi |

acCBYIop affCEY %Selentﬁ@@sa&e/h oRPfedie! Pgﬁcvréog c“”éo{‘i*c%‘?’f Phggiments,
arnbe Pevese ey stei ang cnldittatli danise dadicopmaily inesdsfof Sssed caketion by
ngh%v-\ﬁéngﬁé@g%g &e%ﬂ%&?o%{) wcedtd the clinical purpose

| ssue 1s berng collected. Experience
wi t h t Fanaptuaief tistue kelleeiedydl hetdersndanien cminibsr ¢flyewinbles including,

mifuf B 1Rfited D el o) maQrifkieR o ad 'doﬁj& I thy @@ﬂ%tllﬁ?]ofi %cgs%ble adipose
use to regenerate the recipient's bl ood ce

ng& I?%estsﬂﬁeﬂscopfﬁ)g{ltam ﬂa& -leﬁgﬁg n 1c&técrnfs and con 1t10ns such as
d cstcodgiran denpy)wktd the hiiesdl oduehoad foe otitich( thentisdue an (ﬂaelng collected.
S@g%@ﬂ{%ﬁgﬂh t&ﬁ%ﬁateorg E%Jﬁ%rmeﬁé St§111 f;dl]s ﬁ%r(l)etl a,trov\h oq utnb hcal 5t blood-
b eferiysd stegg gells ppad BoegppRiE éhg rmlnlemt’ﬁ bloppbcqllrfmmng @chnb)yshows that
Ot dAgrafirMebk Ilsawlle&)saﬂ%eﬁdaﬁtmv}h@&e%uﬁ@@@éc{%|(I§m¥tii1 &nd @Ws@e%ham 1995;

col ti ssue as passib I T

01 ek St tP g el 5 B BE e R aREEiEe i ‘miio e P will b
adapplccs avithingleUimnits &2y \MDe2OEldy16 44dHhdt wierk/ ASBRAKY 130k Wil collect
e | ean individual is greater than that
eﬁsgng‘g%tgs efaglg({r%dgl?} obese donor (Table 1). This
r ef | ectishay bgen disdoyesedethptetbe sioh qehaeicerdase 6 G0 matof adipose tissue
content in the obese individual. Therefore, it may be
desirable, in accordance with one aspect of the
i nvention, to obtain |arger “dfounts of tissue from
overwei ght donors conpared to the amounts that woul d
be wi thdrawn from | eaner




5 patients. This observation also indicates that the
utility of this inventionis not limted to

wo pauwigenl s with | arge anmounts of adi pose ti SBUBDUS2004/005117
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Table 1. Effect of Body Mass | ndex on Tissue and Cel

Yi : ' al
eﬁi!ra@tYe?glﬁbél a'\@aisimglﬁﬁigls g{'eﬁltgg ?ﬁgﬁ!& Qltrac P ﬁgﬁlﬁ%gesgg% aTable 1.

of@isgetlects 9 gijutiye offeghofdhe 1pprqugdlj‘@ cgnt@rg injhegobesg inkliyddual. Therefore, it

C Gy DB ldbshie] 1S ARENMEd With SR YsRE: (ﬁqmlﬁveﬁtkﬁrtg @bthlﬂ lzﬁ er amounts of

i tion conprising adipose- derlved
o R ol p R o PP B IoEs e B e s e loaner
f rpatiantyat Thiscotadhaior yise@ sdicatedthatothe) etility 6L thisi la\sanﬁaon ismot limited to
c psition has a cellular
Q&£§%gﬁ§%9%9g&§3&ﬁsg%ggggggB% 1% of the cells are
sten1ce||s I n other enbodi nents, the conposition has

a cellular E&W%ﬁ&%fB&Hy‘Mds&ﬁd&rb% T%fs@e%&@éﬂ Biel@ONMPri se
bet ween_about 2% and 12% of the_cellul ar 15 caonnonent

H ghéledeMasdier elons of ACPEIPLERPS, sudtpishGellpieldgx10)
100% are al so included Onmmdugferent conposi tions.
The -gpmpesiti . o

such as cell differentia |b factors, d%o
prondibetes, i nmunosuppr es&RifelBgent s, or Avdiscal

devi gRameas di scussed hgpein. To obtaimgertain
conpositions in which the conposition primrily
contains one type of cell (e.g. adlpose derived stem

cel | s Qhe @dtp@aalstal deNaHayds d&ﬁlﬁﬁdeiedin aﬂbﬁﬁd&ftﬁﬁ) Eordfdising adipose-

ny., sui t abl t hod
G s R b B P rses s B 8 L e sgipgertes
ofang e¢nnectipeeiissiea. dn aertainbenchodimentl) dlie qompaorifivh bas acetiulbi ochponent in
a%ﬂxc@led@ Rad? ()Q§’e&tthe%llsedré QSﬁ cecifs e thpotffcg lehﬁﬁodgﬁeentseﬁg %rglﬁvgl'u?{ has a

precur sor cel .. For nost app I catlions pr ar at

t Wéll%ﬁvrv@n% i W%;&laﬂ se <5 wnpvseﬂoét@(mnraémta &pleed 12gnofdie cellular

t hempaikhir Q—h@@f condd@miond| bp@ﬁly tcﬁlsC@lB]p @ﬁ@ﬁﬂb 100%24H PRS Sicluded in
This .is

)
el R BagF st nT SP TR e PrESEr Sy o oo
shﬂfqrmtttlomfmq;l gtowtly prdweters,t imesuposeresssies @kntf, roe enetlicgd idegces, as
( rﬁc&@&qgref %oﬁﬂdﬂtc%aﬁpcoglg%s?tg)ﬁny %1 %dcoﬂgcfsitfag gfnﬁénly contains

bl ood el ement s rel ease Vess

duif e tof sl a«vaﬁdw@%etcs@m@&rﬁéﬁnt KA o |aéla<@@ri%rgfa@ gpflofhglial pesgursor

i ntiag, tm}ﬁadllxtm&m&tﬁﬁi mq)amlhgme @ﬂ%ﬂ@n@&!’%@&ﬂ&? B@exﬁm@@u tsbcﬂi as the
conne

ents ¢ e a ec1 i gallifg)o%eg) aé ﬁeg?ﬁmm S?ﬁﬂlgﬁang%eéxwrgsgm on eq;her stem cells or
C@H@Iﬂwéﬂmrecmrsors@bar ated from 30 the stemcell

conpongpt,Qf apbf‘&tlﬁg lpfg =8ioh 'oﬁﬁé"&tlvé & &ﬂﬁﬁﬁom 9%@&%%“01’1 of

only a portion or I ons glpocyte co
i éhes@tfarﬁ dttdaslen ?%l?ﬁci’tﬁ éongtOéerw e%ffqlpgse tisigs , Thisrs E@F%{. aghieved by a

elﬁdﬁﬁw Iholﬁ Bdl .aﬁhling dob @15a@¥@ﬁﬁoﬁ%leb§ 1nC‘algc1€%e gﬁ’dﬂb %IO%E‘;[?,{S@Q 04 tbdice the
endot he recursor,

CHPHIAS b P BT HHBREa B e R R R1 Pt biood etements
pr(zteesed ddm Wowlpvessals whverh dintier tisseshaevests and shew disagetegated to free

S Qhthidt I B§cy¥e9 aﬁ\@glnerq.feﬁ ﬁu@a@ioﬁs‘ fl)énq ﬂ%%n&bﬁ\gltgs g%%tnx In certain

conponent$, such as those conponents in bl oo eaV|ng

b EHPAATSY erentie bew@e £FTERONRALOF BRJreeAt a1l CPPQRRRS, is separated from

e riOstnn&n Eomﬁoh@lt aﬂihdlﬂﬁ)@settllsﬁts U o&@ﬁnbbcﬁm&ﬁﬁ@ﬁlﬁﬁjp%rﬁ&mifbomons
ne._or_ ot

D ho?/ tshlg oﬁﬁlgocyte com oﬂ?rﬁt 5 lsﬁpgljatefl gorﬁ e S mr_;'al%s h:hlrsy? éir’ia)n mg>f>d1ments the

BaknemﬂdmmbemﬁmﬂmmmﬁnmhqMthﬁumeEtbdhabs) I nt act

adi pose tissue fragnments
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can be separated fromthe free lipid and cells by any

nmeans known to persons or ordinary skill in the art
WO p@i0di4sy, but not limted to, filtration, PCT/US2004/005117
decant ati on, sedinmentation, or centrifugation. |In the
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iI'1ust 'RﬁIsﬁlg is gt% W‘i %rgferrécps aJ dﬂ\%ﬂﬂ lchg BSSug h?m)ge IV&th %utions to

tissue is separ
el it dige aplfiuarlq! gipgley Feélpf@wwevw,tsmfhasahqst smmnw :lnéadnod deaving

C 3hiad MEEL adPSsedis$ie bagRsts &1 Rk Bmbobindnf) tHftah 6se tlssue that is removed
t he. adi e tissue is s r from

odi_nment s, S ar a
gonhél?ep Buisht fssmied ) ?‘nE"tﬁmi’ jsalingeor @ F EIE:XS‘iOBPﬁ‘c solution(s) (e.g.,
c diidsmnlye®, OMterj Irch_ ar Nesmale @adft Abbotohabs s ddiastatipask itiede fragments
?r&t%egg sgﬁa?ﬁécﬁi#nygl@%rle (% &4 QQ s ygér I%reeaﬁi %1%811? ea}%e%ons of ordinary skill
diis g grt dnghding, hybnay gmetwo,cfémmdmntaﬂmm sedimentgtipmsor cgtrifugation.

merh R GlifustrdtdiChibedifeht Uﬁﬁ@ﬁ%‘nﬁ&l thE MifdRe ﬁéﬁeﬂgéepgat% frotERA adipose

]; 3{%%1% ?&telge A ?;g bHﬁecr éi&pgﬂe(? {iultlgg 3 %ftgegco écheﬁ I<:<2\7‘galner, as discussed herein.
C Ghloggeentodimehts, s adinosd tisumsie sephratod fraud @ofrddipdde t1§memi1;ﬁfg5‘a tissue

o%@@%ﬁﬁ%ﬁﬁ%&rﬁﬁu&lﬁ@ c{egan%t?ondéeﬁl%l nﬁét%% | H/or ce][%n §C on te'\?m ues to

anica
arﬁﬁpae%ﬁeztilmﬂtmalﬁret hods For exan‘pl e, the cel lul ar

componany i@t tidsiSrdeMbRE bre tHe &%‘&g{fe Fﬁcglrﬂasfﬁ% Sny ®YvedBonal techniques
di sa rgsgt;ate by net hads usi.n agenase- nedi at ed

di% i5PaGE meehapisy dorey e T Sroeo R reltries it
f otingteadr |cﬁﬁﬁmattg‘1ahpr61ﬁmyt&$eﬁ@hr&l§ sedhde thlRkdnade, 2psiabipas, likrase H1,

ad I osed, |

5585 B AR B A b BB e PG R s ont g or e
nwmb@at@g@a mewampaé@nd eizyreptic msthodsy é‘m ¢romplar tée ehllylet epmgnent of
| Nhddinct Rabe 'ﬁﬁgrmats m; §e3@isa éiéga@é&doySmgtﬁgds %§ cBMerA¥e-mediated
W i ans ett 199 IlTa et al %)

SPEtiPg @lpof‘?etffﬂea?’m 6‘1 by wgt ﬁ‘ﬁfm‘tfé’u?fg%m}cff’gfsé‘ﬁﬁ egflothelial
C():Ie]lsalgaﬂ@% tis@s, ﬁld&@lb@& &idUJSﬂPa(téﬁ\ABBt%[jV&BM&ﬂNddﬂbhﬂ&nethods using
19 nat
oroupeieb! HIRAPRE w3 BRAREHC SIRURY o FENRR Y SThefl o
t ryP8i7i angdsS. R g, @Bdabb’ Wﬂillm gbl 1I9953(W?é1Lams EOF6)19950r Similarly, a

C ozt 9&&9&& Ry RMsRNAYAR of colehhsd Bs alecmsd (TR man and Yuhas,
as di scl ose hol m et

al 1%8(%%1%@31’1119}%?%&]3@? %gp%?y] 2 CB@BIH?J,%I ;“&gﬁ& l S& aombma;uon of
| | piaspis adelpimys fikdnedie (Dbtdicndd 1976 R & B@nbination of an enzyme,
di 2494 ﬂ{; gl% d ﬁ'a%}égl o%&% ngssdls%%sed%g gi%gelﬁ%hk Qt?al 1t9ﬁ56)
presenc ure a pOC Sus I on

pr oces J&e attivp @alé pprudatien meqswehnomuatg) iy (et b obtijped from the
addlaaggs@gateu asUerWaRndbERAGME Q@b%%nbesofhﬁﬁﬂa adPodd 8 S Shishsion of

er c talner a.c ol l ection
ORt it S Pheinas e e Mot g eh s ook it o fasgpaated i then
mmmd: anghaihkscan@inkh cuch ek la celd kdlection @ontaifedt aihe eﬁspmglon may flow
u |
SRR Phor 3o B R LR b g, o
c mﬂﬁalmumn@atw@érsws the suppgnsidnefromethe tisgusi cplssti¢nepqntainer and urges it

c QB bR |cé1?cfollec%@&ﬁ1taﬁ1@ib @@ﬁeﬁ&ﬁo@mﬁﬁﬂ( m@f@hpﬁ’é’y tﬁehL%e bk%@avﬁf' or a vacuum

@P%t or .a va whi mai nt ai

aingiHng ey ﬁ@’a@B‘P‘} & thgeliia ﬂ&agsa@ﬁ@fl B1Y Rpgrhieved
bebyatmhyaewdedslsﬁedimexbamy,a;&tmﬁl@msm teyltr&ﬁﬁh matiod, idifferential adherence
C:}Etaﬁd Jhﬂgﬁltﬁjoﬁ)lrlohde h%.lﬁt h ozfliillason tlbody-m dla% d srlectlgﬂ f f%e?ws maelectrlcal
adherence to an 18 o1t d ?1

arfhpse dympeageete bgﬁé&éblpne@mce @wtfvateti eqﬂc%gmg (FATS carrothenineans.
charge; inmmunomagneti c beads, fluorescence activated

cell sorting (FACS), or ot her means -14 WO

2004/ 074457 PCT/ US2004/ 0051174 -Exanpl es of these

vari ous techni ques and devices for perform ng the

techni ques may be found in (Henstreet et al., 1980;
Schweitzer et al., 1995; Gyn et al., 2002; Prince et

al ., 2002; Watts et al., 2002; Minwaring and Row ey,
1985; Greenberg and Hanmmer, 2001) and U.S. Pat. Nos.

6 277 060; 6,221, 315; 6, 043 066; 6, 451, 207; 5, 641, 622;

PR — N -




51n the illustrated enbodi nent, the cells in the
suspensi on are separated fromthe acellular conponent

Wo@RostloBt4SUSpENnsi on usi ng a spi nni ng nmenbrane fPCT/E82004/005117
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other enbodi ments, the cells in the suspension are

sepangtest tﬁeﬁ%&l%cﬂﬁ&&eg Eﬁldal'fev&eg %?(BE}? Cr#%ﬂqu:ht%ﬁ%es ma%})el found

centrlfu e. | n one such exeng) Qéwf nent
cof I(%?E‘ESF% ot @b nkO80s ekt b, 9953 G 512k 2002 Brindszt ali, 3002; Watts
stét ulgtzmemaﬁl@axb@ afd RE&R6ly, 11 9858G @bk lahG@nrhe®; 2W01) and U.S. Pat. Nos.

e R o3t S ARt St o B B e FIRE: o e

cel | ul dr theoittptmated tembadiment,athe pélslletthe SuispepdionTery steﬂswmdbﬁom the
r 4 ceI

[ CRURRP B%sg ﬁgm Gﬁ gaeg g{ws{,%%gg otgfagm sfhiS0 rﬁepﬂa{é NG1eCe! S other
mi SETOREERSh thei a9y in thessughenipgsrewpamideiiam thyjgesllular component using a

r e@ﬂtﬁﬂ@g Slin @fe sutlh ?Jdeﬁlﬁaﬁ%ﬁ}?%&n&ﬁ Qe cdmhub&loa Bohtahbk &aﬁkeea flexible
or e U er eiln
part U sCHutHE T o Rellh ol hermgD Fily Berps. I ot

C oinfbeditnems) adloxiblabapsis norayed I?P(ﬂletﬂﬁtnﬁ.lgﬁt&ﬁﬁh&/&ll@lﬁr cbmponent forms a
bufhigr ' |
Uge ol r\ivﬁﬁgﬂ%l e ebgz?s\%é%\/&wr%ﬁ Db&fgﬁad Qcﬁlltto%tso B nyotﬁg J:e I8 cal.%)f)e passed
f | Bgh qng o ZeRy, copduily @p@ﬁﬁl@rﬁom@n@mm dem@ﬁsedshem Hwéesuspensmn
cefidid nﬁa@%lpﬂ)vidﬁd M@'sﬁﬁﬁle%eaﬁs' et Skampib ! LdusfeNGay be mJected into a
ure. rtaln enbodi ments of

se r on, proce
BR el B iaint e Bl pBrR corig gy e a Fserve of
d| lslﬁgxguhaqatt bagixtd itk ciepolie of tells e ruptirisetha ratee.t When a spinning
L.
ot Bhhle Lo Rl b WRATH &8y AR R yotume of g
i rAfierthe %?har%twepwmder@t ed to nmethods in which the adi pose

t i ssue Alﬁo@ﬁlc)értmrehb&h&lmsdbfsm gﬁ@&ﬁhe&l@ dF&Eedeas%Hmo%s of fully

patlal dis ation ma erfo th one or
ot ieaB AP oo TR LR R e PdE adgoeyes ad
p agohnegtive tikpge, addifimslembbdissisof ¢a liﬂvyntmn @t dirdcied td etlidds in which the

ot her Wi | ef
UL Bl Ty R ASCBORNTE ApULEL DBl
prisEREsd Wﬁlyoqe@qu@n%@% which e @Oﬁ@l ftqnn%e at Jagstjepparg pfghe adipose

P atiskue @bty Fel RO RCn MBBEnt of Mifle hhtSRdMzinse WRKNAELWMsS B left thereon to
st nic saline .~and incubated with

red isqt
TR R S R
t enper at enegartiguig etbadmanftid tGive it washed viithoreti @uﬁﬂﬁﬁmﬂhﬁ saline
di &Q%ﬁlﬁgatﬁﬁtﬁ Pollagddadd a dc%ﬁ% ﬁga?éj oﬁ@ggloﬁ&g 5 e d ume sufficient
col | agenase enzyne use Be appr gved For Auns
us'e PIYide peayal dispagresation: Hop Pte&neféergbodmtenfeth@c@lagmén@m used
Drwig beAgpodStor adrh®Nise bPUhd ARkt GRhdrRP @ASBe U.S. Food and Drug

r ar. t on reco nant non-reco na
R St B S e B PHAND™ ORI g EITA L g npgcombinant
o btolagasee. iNapredembinaft tothpmadeanalRbe bigaited dsom H. Bdifamapol Rehe Ltid,
| Nn@ﬁgécﬁllé lﬁ‘dﬂﬂgpﬁc dv%ﬁcng‘?o%cHﬁe%%oﬁp 18, broolkyIG'pr ﬁg%mbm%t collagenase

Reconbl nant agenase e obtai ne

di 8% 2458 &elohtaineg) anlsclb’&?‘bﬁU ENBate%Nﬂf P58 I n one
enbodi meBhe enftUieh) BSutRN tatkdh EMhi-aLe Qﬁ@&leéﬂtratlons from about 10

LSRR oS Rl B o

f rromitesho bR (0 Bibutes. NThess pdramadiowill Gy AtcotdingSto tHeh@a®e of the
paJoﬁ&é%ﬁa@J &ngé lopéﬁﬂ{zé(d &%19(!& 9%&1& }n o%de? %J(lﬁl% tggha{ ng system is
col | agenase” enz T cal” st M

0 rqﬁféftwte 8t sxanating dPSFT eﬂlweptéa,ngnseman epprapfifte me fiemat A particular
extracting the desired cell populations in an

appropriate tine frane. A partlcular -15 WO

2004/ 074457 PCT/ US2004/ 0051175 “preferred

concentration, tinme and tenperature is 20 gg/ m

col | agenase (nixed with the neutral protease di spase;

Bl endzynme 1, Roche) incubated for 45 m nutes, at about
370 C. An alternative preferred enbodi ment applies

0:5 units/nmL col | agenase (m xed with the neutra




protease thernolysin; Blendzynme 3). In a particularly
preferred enbodi nent the coll agenase 5 enzyne used is

woraioe7es7 appr oved for human use by the rel evaP€T/US2004/005117
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authority (e.g., the U S. Food and Drug
Adﬁ%f@re%tc&?cteﬁtﬁﬁan n%@ gn d;eorll’lllz_:e§ eenlesl 5?{?’& goll%%‘e%%seg & Wlth t%e neutral

m Cr o- or gani sns
erme%s( |dﬁPaSF01P1PWmFg ldRs@g)gme@ated dor 4Shmimmtss,i ateabow! 37° C.  An

P Oftetnatvie QJPeféH%H eRBodlfasH § ﬁdh@é 0's QelitdrRL CaAPMEse @EAh TiMERe neutral
and/ or ?%@P ts of t |saqguegat|on process
(Prgese Gz n i S 05y Q<G abocieent g calsgenase
;Ij'frmzﬁmatusﬁs ﬁleﬂelhal Bepaved for BiimAaisd lﬁil thé’h@fdvdﬁﬁamﬁ@qag [ b @dsf Food
y i\fugat | or., ot persons 0
or ﬁ%ﬁl{/ Aéi%?\?s Et%n) i E'}ée go??xgenase use dg %8@% %a aB c? émcr?ﬁgggjélsms and
pd@@mnv@@%Q%%ﬁ$@MMH§m/concentratlon steps may be

appl i egroBSRaY <§§a§§r a95n Bk Wit @J‘I%Pﬁlt%n laf bQ Washed/rinsed to remove
enb di ment L%e ce | s are concentrated and %

c AL ARdar PRtk oy thp sisasergationRsocess) (e gpdﬁ%ﬂgéﬁais% And newly-
t hlebasgmfr@ hpmlmt THewetiis céll pulsivinRedlDGelRIt Mttt LS t&ffifdgation or

15. f ar & I t he .syst
+ s ‘%l % PesAFS N%giﬂgn gﬁ’ 6345 f?é‘,sseg%ove' These post-
5 PZG&SS@@ 8Vﬂshl’qqmmtchtltm Sms may berprlied sepgaiclyyr sitokaneoualye
man y P @S bre\WarB bhit B ke nd Mcn&ﬁéfat%n@@l@ Lélﬁgengsg removed by passing
fu r rifying the active cell populatron. Thes
? %? @OPtRtiAn é&‘ P GRatingops ey W(ﬂg@}e@é{%tyﬂﬁlﬁ@r the éﬁk@ &¥ch as,
c eﬂoi &mple|@igaydtanedisotds@ih U Pa(taxeNemsdrs/saosn 2w 5,754,608,
gnrrbmglt ﬁlga({a%oL tso)thﬁ fgr%g(ﬁx%a Igrrc]: ra::%r;etrrga:ﬂ}§ %c%sp was Hme%a(#lsr%l%ai? Ry be applied for
p r foydesr purifgingsthé astvecnl] p@ubtlbro Whes @rcludy bothi fofitivessaleetih (selecting the
E}Eét%a% né"g@%e@éle&xloﬁ' sél@&w@fem@vﬁ HARORMLAERS B Qjmb(fxﬁu)rﬁ thereof.

In_t rocesse oasplrate I's insérted int
the sydt &, e&#)f’%welit’r?ew% PRasc BN itk ﬁ@ﬁswe'mﬁmgm@w&ctsfl to allow
appr dlﬂéﬂ@nthasdhefbml’bnﬂﬁf Emtisieel 4 BubpbpultiGAbf &10@6thin the processed
t rl%E%%Ha?é 2 Qns!ear%g\{\%% %1 s¥skemda%{es d Eglfv?aéﬁzggt étegjle ld!;ﬁ]ysc at?eéag lra#)pggach has
fbemfgmﬁeﬁ gtqhn]gal\h)@p@ @aﬂgﬁ‘u@gdm @dyich filt@odifferettiady captugi@igykocytes

Fidd @68 tonepltet@ 'tﬁnstﬁ)é&?re@ t&ls Q)T 5&n€a&r%¥1§éjw1*ﬂ§é bE(QJId lcelB%h (éla!il 2001)
(Leul cogard RS Purec R%&t
?@’%’oﬁ Ny Eﬂh%qd@ @Wk%%rdaﬁ%?ad B@éﬁllﬁﬁ@)ﬁw

t QRPLWDY | Digfesatiab @dlieﬁﬂce(lfa@ amméytaﬁﬂwd {(ﬁﬁj’siﬂe& sefdcti@d of, monocytes
19@@1&!%?&3 gl 21%8% gH P]ld?rﬁla ngte%ne IIS éé en?ac? 1cf: erlrfglgfvgaléls %(():5)0) In this
i eﬁlbafépwrrt élteeprwsmdjhn@esxopas svedd bk p@@nghhraug‘hu | ﬁleer matgtid ningdr flow

ungle bufrdr Qohdi@iad pl%ui‘e{eﬁﬁm&lotg ClJr&rﬁdP.J‘ SiffoeRiaf Q&h@{eme r@dtarga cells and
pronot e, dj ffe ential ad er nce of tar%et cel

R Sl Rpep AU B PYSEE Selagiign thflter pygiabad ée‘%di‘tb’ﬁs Fopd allow
f idréfeentiabddaererat oﬁm@emndwhlleomsfamm.lﬂnﬁerﬁﬂ Ivoud ks freely through the
pr e I C t 99 e "

mafﬁ{e lf%ng%% V'\X\%%Jhle(?mg with e§ce9 butft?rhr ar@glh e{ §,%ou elet? etran f\gﬁ dhnﬁgﬂte by
mmgatbmowlm Selxlteﬂsﬁmb u¢t¢,eﬂ{ ioégr gfeehetic edofior psernek bfecations

el dét8drf f()%éstbﬁ frhd ﬁl?erf ¥rial CHANEH A %he ft)]ﬁl GANEHL- B8R Ssional mesh,

suc@g& W% a@ %ﬁf ioni c strength, and/or presence

o Ptk Pt S B iy ol SRR ToBH e Yigh sarfe are. In

et peeferesd embadiraenk) €hid filtet f@ick %\mi aa‘ andntédid] 9t 6l thedipbeabia ket shown
ﬁ? gureq K@g‘ul& g %?e%t § 1n%fth ev1c% F%]E)\?\/Ir :uh 1%1}%%% (&th fthe set and device

ers or o ani ace
ar‘@éﬂld haye tg e ﬁloiiﬁ@begfﬁlé droeirth ¢xamples showmi @ thid speoifred digyres Eigure
woul d be an integral part of the disposable set shown

in Figure 1 and would be inserted into the device

shown in Figure 4. Both the "dét and device woul d have

to be nodified slightly fromthose exanpl es shown in

the specified figures; Figure -16 WO 2004/074457

PCT/ US2004/ 005117 1 to include the filter and housi ng
and Figure 4 to allow for insertion of the filter

housi ng and tubing (including val ves) necessary for

mai nt enance of a closed, sterile fluid pathway.




Al ternatively the m xi ng chanber (Conponent 108 of
Figure 4; conponent 30 of Figure 1) could be replaced

whgootlors4devi ce fittings and filter/ housing PCT/US2004/005117
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respectively. 5 An alternate enbodi nent of this

diifth @lcrid ihd kiit@dhRerREE mﬁw M Fofl inks MU Gne YiEr Rhising and
s and/ or. co t1ons of antibodies

antlboe
r SEOEn ng‘gstﬁl‘feac’éecm b1 BRI Pl PG ypterile fluid pathway.
exjleesthel) the mixrgydbmizen dcampmt e cfdHiduse 4; FOMPEGEABO oBFigure 1)
t ' eei ceI surface

Q‘&&@ Qeslle@“% 8% ng ?eﬁ'gb% !ﬁgfﬁés %iir%eéﬁl 'Ssm%éfes}aeco‘fell?'e r commonly
appl i edntabierpais epehedimentygf thisrdiffeentiplipdbirense apprvacht waubihinaiude use of

( GhfitRefed ¥nddr éoﬁt@inﬁtﬁﬁ& lo¥ bintlt8dies &9&@11@111% hag&e %’H&Q:Qfeg dlfferentlally
structure Cei sg hart et 10 al For manek

al expresi pyyanied cells. Selicgglg on %Bﬁﬁ‘sl of §§pr%§plon ofzs@g:lﬁc cell
Whﬂface&naﬂders (oﬁ&ﬁtb)natlonﬁ'hie&oﬁﬁmﬁﬁﬁéﬁlcohﬂﬁan@khlbplﬁuSechmque in which

apagvaﬁ)ﬁf?el%arg nf?acfmeﬁ égllrecttl1 &89 dlrectlygtoga]nsgl\}\ﬁ]? getsgﬁ\)/ e(r)tggucgt]g% LCroe%elhart et
maght99@§0¥1mdv@ a@l.jyo%y §3€66pi¢r et hle 12984 Bolarite #02§0]1; Mohr et al., 2001).

Sis| Bproch haﬁmuﬁtppﬁtaum\t@ b Bt,gltﬁg oA ﬁéggtweesée&t,@ nﬁwméh for
anti bodies_in the selection of mul ti pot enti al

Sy t'eHduRk iWPJ“t PloRd Keliremieobre rw‘?dow Ot e@ma antlbodw
ZmﬂlﬂarlyFB.éyeﬂﬁt @I)(W’ﬁﬂaﬁpheal’af @ﬁﬁ)leb(b&%ﬁdfog&hhba&esgﬁpthé &aydmeﬁ of a
spaecd 11 I nds t o,adl cyt
ﬁtspotentlﬁ?&lg%lt pro%pnﬂor tpeg éfo %r 1 er Ofic, Ik aloTvy(Raye 9 1y 5081) For
{ csirahlran aatibpsbopeh 2 2498 Jognet Fird) u»asmguthmmfm@ bmds to adipocytic
aCUelﬁ’sQ%h{lh 3 exﬁﬁigyeé% ;ﬁ‘&ﬂ%ﬁﬁﬁ%&eple? 2QS dub1 g §c‘§h@&il£ Qﬁbhfaﬁllélugmature

eapple use of an|0|esseC|
t dfgepiegard %19 Tt PR(Ys yelectet coekéa%ﬁpréled tvgmlsre |°&tmlé?dleg|spwﬁc
haeheae: @n bb}hﬁdbrﬁ@ Fé&r chdigpldNeiviei ez @ hawk BsefFamibodies to the Nerve

e(?re\%h%‘%?tor gor 90 ennc%[ oneinng'arr{ogv d er&b%)?d r;'eﬁl%lestem %HHJQumm et al,,

stem ce
erd8di nment of an ant i body- based approach, an anti body

(for e&mleﬁb&@@m er an %mb& Ee@'abpr&i‘ch an Eﬂtil%’%' (§§ e}t(afn fe APZ) ora
exanpl e AP2,

R o555 P AP IR, CBE P B POt e rocesse
c dtpbasp\t&ttd (‘N]&y(bfheﬁdmhbdal&d ht&i&:omblhhtlobeoﬂaﬁlﬁlﬁgtﬁs witlthe By¢ogiked by one

sktllecf 1%. tfn a[ng tl‘%gc{ ex grﬂi?e:aée%?r?tﬁ%é g?ya% of eagétgp ng“,\élr gﬁ& ix?csébation,
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packaging materials to the sterile field; (iii)
connecting a |iposuction punp (with conventional trap
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ap p| ic 3{6\? gﬁﬁnﬁlg o Zgg'%dztg %?glemfrtor cgugy 1§ep rerr functioE to damaged
208 bihednhve uﬁl&ﬁllt}@mikﬁxesof)ut bist hcitiftewdmadbling loéthh éar@gg;d tissues.

i ncorp Qe ﬁtd[%ﬁ rery) may ﬁ%“? gﬁ&cﬁ% 12t hihiBf fePlhd "leb@’ln\é" 1bHHBRE clinic,

aspect e adi pose-tissue derived
c edlinisalt dffice, amerzengyl dpasrimeny hagpiteh Wardp AYIENR c%R Nnlh Peraips Toom,

9f&%ﬁnéaa&iﬁftesd&h&aaﬂa@c\éaamscl es. For exarml e, byWt
e

engi neering t 0

f act or 41895 el‘Tﬁ’B ‘E‘e?t 4“ %f%eFté\‘?{ %{l ﬁ%’de‘%’ %Wgu dgssgg’ P%lt’ilateg by, but
Wi #id ligitediid]iony s el fallovdigs clinttel mersurel: S ¢mesed that gjedtion fraction,
ca ecreasec? qg@e fsltiegltt ei%ﬂ&r? ?eh&%%‘ea qﬁfaﬁct 2003 LRWAEEIEGhed Grnorbidity
refease factors. The rel ease

c a(pub@nm edpm@eranal faﬂare,z@rhrztbmm)ompre@dfea@ﬁﬁeotﬁle%re or other quality of
eztended periods of tinme, For exanple, the rel ease can

be controlled so that the growth factor(s) are

rel eased in a pul sed or peri otic manner such that

there are local elevations in growh factor, and/or

| ocal recessions in the anpbunt of growth factor in
proximty




to an injured area of tissue. The cells that are
adm nistered to the patient not only help restore
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ti ssues, but also facilitate renodeling of the damaged
t i lifs tiesureCend dectedsed/merialityd hé éﬂ@ets pF &ﬂﬂaﬂlhﬁraﬁy%arﬂw evident over the

egf c{a}?retg I&/%eljs %h%-ghe apr ecllu(% ¢ geggri l%en?fjlmai et cts%-lﬁlézg)h §l?s\<;lged as

C aﬁaéy %ﬁﬁp‘teral bcp@raét:n tkmgnrmm and:taatytpetset fozsatearad peaswli t es,
and ragh@hQ gfeciyp%zlh%ﬁ&uto}eﬁ pﬁ&% SRR Hetivet gﬁ}ae x{)flse (i\IIGchltormg

of cell deljvery thera be denpnstrate

SRR Pl 8, 1Y dimieh etOf oI°PASHIRRY EPdies cupien satation
Me@fiddy@shic Irrfdﬁltcﬁlageﬁd J&ﬁﬁﬂctrhyﬂjnﬁﬁbﬂlteﬁngf Aded deINbry of cells, patients may
605258 SholRlfuc s IEAbod Blntolh en A2 CA2A2 8k NEALCLp stua

si S gl dpproxinale 22 Lol Beredd moBY B Ve’(s%ﬁ‘ie%n Rrup studies o
eckssees, fundiond! ifprioVanrests famr thg trinevedusss mamndu@danémer ootslgnited to:
t | ; u

P 00T G oy Pl of breniol bl UM RAR Blnpco, angin)
mofhogprdiography anclep pepfsionyttudies) magnetic reRANERIYnagiag R9eiron emission

evmﬁgﬂbhwyrﬂrcoxbhwymfgmgfaﬂ@ of days to vveeks after the
proced

nef Lcia be, observyed
e el L SR T & AP R DPERL R AL  d 0% ot
meaglipoesrdsitet SlfemrcelismpelaMn ipedmipistered tir@tly Sitcethepatiyipi adthey words,
rmtﬁé ta@cfv%dceﬁrﬁogﬁlaﬁo(ﬂ %rgd oy fsteﬁg i eang)g} |e¥&;he % ﬁr%sor cells) e

I\/bnltorln rocedures incl ude, are no
i %ﬁlfne%%eridcfo ﬂ@@afgem wkiogpese gemeyed frenk h éﬁt%fﬁﬂ%?ﬁ?ddﬁ the externl
h m@gﬁﬁﬁﬁﬂo@thmtehﬂfefofbg)emg AgmiGiRteAt &0hd fayédd NPrBdihE ©61653@ system

i ve of,. ce a nts
BT e olon o i B bR E v SRt G dp dp paent
eVEws, sproceesing ol ardipose tighe & ¢ oloscdsyegs pfouml@St adymahges over existing
i Wﬁétﬂ)‘é%%ﬁﬂs&hé L &eh%olﬁﬁa@i £d lri{o?eshkg?llo Be%hiéd h s?a{ian%&%odxmem

not limted O: a I ent uncti on cap acl t %}
dyi&h Ady ties ﬂéex%?ntl |°?JH andyar edgBeka] PrRGESCL Pq#lalared%?ﬁﬁ@ the external
ar@ml?@)n.eml& rebadardi Q@rsﬁ‘ﬁ?éhy,,ls AHel &arcellé%?dc U@Ihgoﬂllhdram into an

Igghcafs id cge' gnet bemf;r g%g A% Qrc??| 5}t g}?algn yI c%g% ﬁ ZCGF‘%{? élfse;app 1cation
s ectevrf:man hlsabfmﬁe of thpclaseg ssefeelr Thdh, thertrdslnsedintthes¢ ¢naboAiDE@nts are not
' ﬁooeos&b for Q:ﬁlttdrﬁﬁg or @S}’bgﬁ@éﬁiarén&% t'y%eamnﬁl%lléred to a patient without

popul ation, Is adm nistered direc Into the patient.

| iR BrocsRiRg & mavths@diietered 1o epatien gfeibsing e with othertigeues or
stem.cel | s and/ or endothelial precur sor cells) are 15

adm ni t| ent Wi t noved

the oyt SR Sro@nab B e e bl B b Rof PO Bt e
t hiepkyisticalimthedno lbe b@luhgoratdm eidstided &b more thaw oyrerlipent br unit such
Pr @y 'pgﬂt Qigth@pdbbﬁt%&ldof §%§1tc§l'f§] anﬁ/gldéﬁg&ﬁeh‘élﬂﬁec&g&%eﬂ 1L 'rét&fne‘affor later

contam nation of the material being adm ni stered
t rerksatiqnatile partig @gpheﬁb m@mm therpatiogtj Miesiswstetty L°§%réerm gtogpge of
C| ISk Parb YStheFBllP Qe Bnka s Mad Wi Giethe Q68¢ ofedik Slvbdlign, as disclosed in

e I i ' r
TS rero aa apa PR e, PR TR SR prvonic
0 rﬁEI;LItsl FROM NONSHBYATQPOETHTISSUES it Septbmlzer 112002 védizh claims
Ceh BendHfi Bt Q)Spﬂ%ﬁgoﬂapPattJﬁ?Aﬁﬂc%H 8b/3 z%%(f{ PSERRber £ 2001, which
removed fromth S are eln% _
wi ¢ Wﬁ?’ﬁ\ﬂﬂylaﬁ%‘@e‘hrﬁnd dpo rc%eats. anw@év pie eexpraylyp @ gipprated herein by
ad@ferthéd ﬁftﬁéjenﬁ of grmssﬂ@tth@@hcenme&% €4y 1BO bhd¥R itto a aelneery device,
l.i cation g px? can al so b)E)art of the clos il

SV Bp R s e Ghleinh of Rlrcums R FaR g oxgingoy
not processed for culturing or cryopreservation and
may be administered to a patignt w thout 25 further
processing, or nmay be administered to a patient after
being m xed with other tissues or cells.
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cell population is stored for |ater
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into nore than one aliquot or unit such that part of
t ehep@pul ati on of stemcells and/ or endotheli al
precursor cells is retained for later 30 application
while part is applied imediately to the patient.

Mider eRberntaceuticah Gohynsitost or age of al |l or part of the
cel 1S 12 Bt eh pliRfilod BaPbefholid diid of nfeco%gﬁ orOfitt! She cells,

i nvent| on, Pat ent catl on
mssuelmswzfrwnts eFeWth | fatorPRESERVXEE IO RO FPRREEORFES o
§g00 tMEM&T@BﬂﬁIﬁ@ oﬂn&&é‘ﬁ@ouﬁdk k@&bwﬁﬁb@affolds,

T LA ST N RO S —

Sﬁqqmﬁﬁdne IThd 4ell RPDdtion whay alkp B5nddified bynnemﬂlcyl o DA bylplagment in
c%%% ?rmugh ?ﬁvawgé &)h:h%tgg ﬁﬁ%ﬁée?gls %fplérﬁlﬁpﬁqg %@t‘i(ﬁl%f Iflhe cells for

erence processi ng
C émetwmroétaééumpll o theeappic PerReRed Fonexgmple ggeng Gransipr techmques for

denh C8lls arengBQn 8% p@schy bf B@ifary 58Il ithe&E AL Bikcldsed B (Maﬁzono et al.,
recipien of ~ordina

ans, wWn to ¥
| S50 2] PR TR O S o ROR PP pietfeal.
Phanorasadidtddombis gsaapasiect tecnigues e dadbded & (édliherpopSkiat 306¢) and
! as disclose
TR SR 4, T SOOI B0 M3 O s
sudMu%naVE@Fal a’r?és)ot her known angi ogenic or

arteri QOB agﬁe@ty\&ﬂ% cElﬂsQ‘bﬁlH be chhthedGithal éeﬁe &@bdlﬁ/gepr@-éngogemc
inert caq mpoun

olap%qr cg&@p}pi?g%lc ss) gﬁl@ﬁ Wgﬁé 81?0[ ﬂ%{tglaf:tvaé ;;henr own source of
efgfdmﬁfagtpr dueih@ caadiad rblia}t or gegerfenatiot | Gmexxedding anti- apOptotlc factors or

p%gen S coul nl(sjch J% ?epp%ﬁAJ&dcﬁt(i)cﬁ%lf ﬂ{e o r%é%mﬁlhétgn QF Féﬁ&‘j’ 'c&ﬂcﬁge by any

nser
rt\ech@tqu nagayin g art énchriag é@ no@wmﬁ éqadeggyviral a@pﬂi@ﬁ% "gepﬁ gons,"”
f GRSh O he@hted REh&RlbrS addktrdBusler lbﬂtﬁrlrhélﬁecﬁ&ed&ransducuon plasmid,

structural or th C exa

L e P LSRR POSEre (3 o RIP Sy PE e s
p elel%tyS\/emlee @agblaaf yelesding dndfonprédestingreenes &sthelradle bw dichejspch that
( r sdu ?1019 cﬁxt sfo?i inve or %Q%ﬁmatégbﬁ GR ebarﬂ&ularlyzfgxgg)the AN ad Y tissue

transfection techni ques, nore

s p;emlmn@ e |cyﬂs xS g R YT tg%l??@@ltt figpisthom the cells

t aEDE (BUR SverdSbidiea Cdne %?ﬁioﬂe ﬁmﬁﬂiﬁu‘sﬁﬂfbﬁ&m@ NdenDt @iy be adR@)ered to
and ? At hanaso

oul.os et
e e PArYB pler Bre 5y oo AR LR bRy e o on of e
( Marisphaat Sud uvetd harein, thd 888 Jimmimpsapposdierdnagsp egent” it ihtendgé fd include
ﬁ%r%ack%ﬁnc%ﬂfgéht? %ﬂwﬂr{hﬂn %r g@eﬂlg %ﬁ%g nﬂﬁLQle fﬁi},gﬂl&,g %hrﬁples of
or rdi-omyogeni c growt fact or whi ch
a|11nmymcz§mpre§svceoaga@tﬁ sgitgble h’%}ﬁhrth?)mthé‘éfu sgsk hergjp e}wﬁe agents that

f ot T-4tyB-B81 Gaintliidien ﬁa@t%bli sih af SYME ShBihicHite wilethe Soupling of

e s colirdl R sriLef sl Fufutor TER SRS Fedi e vo
gexnex)sxoul d befebyd anyurdfippressiva clgeyyis kyvipaporing A K¥hea rekamples
,I, r}gc!hydd Irr@%gl%%latp glofe nggrﬁlglgﬁ gﬁa ﬁl?f}ﬁloéfg;uglw'uﬁﬁlsﬂx%g lefABodiment,

ction
r ether mwm%lpmssm ﬁtugvs ?C\I}Bmmfaq witle @t leashonecpther Fhéliﬁpf’“m agent. The

pl 1§1|§ﬂh61 lzgrfﬁg%}ﬁuga§ SGhigrein ¥ EJrMﬁlatlm}ﬁcﬁ iCsdhhbAlible@vith the route of
i mpl ant e

wi.th a carri earin
deﬂd}nw&tryﬂ%ﬁ?ﬁéﬁ wininisieres @ & F°é|agag?%e SR Lo achishe e desired
presenting genes to the cells over tine such that
transduction can continue or_fe initiated in situ,
Particularly ~trrhen the cells and/or tissue 25
containing the cells are adm nistered to a patient
ot her than the patient fromwhomthe cells and/or
ti ssue were obtained, one or nbre i NmMuNosuppressive
agents nmay be adnministered to




the patient receiving the cells and/or tissue to
reduce, and preferably prevent, rejection of the
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"1 nmunosuppressive drug or agent” is intended to

| ﬂféiab%ﬁﬁc IR MRGAMhd: CAlbo@ReN! the WRGRbshpibkdiel eré is administered
inte re w

mmune functi es of 30
| e B e S et o e A o e 06
d| s cl okeedltadramodimencbilitbdmaginn; the delisdre adnilistéred to a patient with one

Ioxle cgiucf‘asldgffege%ﬁ%t ol e%tsl Qfdn ?9%&@%5?' anlds%%wafgctggeﬁltﬁnples of

Interfere w e ctoup
va@lus @ll\ﬁlféerqnh@mgm 3&?1@#8@756 t(ﬁ\m}ﬁset ahs1985; denmws stialj, 4 995;
UnBjunfdateeRt, 1998Pcaphid and @(Q@o%%lﬁ)@a ]dhgusﬁl Rkl @6bo; Pittenger et al.,

&t he
o SRR oo et il o Bl 5o f AL A ang

ant i - t Therpasyti éwvepltiob islfiuther illmstratadbetdhdiiowiegtxamBbs whieh in no way

%ﬂ 2 %Q&E%e% as %gm dfuytger 11‘?111':?%%& §(§n%¥l§ %f Xﬁ El'%d ?éfeer%@sS Encludlng
nmunosuppr essi v

dlhtfgltqrs redeferices, s&smdemtemh, aubﬂléhewmml amhqmné,haﬁdsco-mndmg patent

C QFRadtioR, @teﬂ’ttﬁ&hgﬁ&h@th[s%}ﬁl@aﬁﬁ are %Q@E%ﬁ%is@tlh&&oﬁ&q bl feference.

adm nistered to a subject at a dosage sufficient to

achi eve the desired -35 WO 2004/074457

PCT/ US2004/ 005117 t her apERAMPLESf ect. | n anot her

errbOdl f\DCtorr] eact1 %Pagtyogporf & &?;!;s‘é ede?{;eldgstégﬁ c&lgrns | tﬁoﬁ%l%gt the

transi ent Cl ent er an
t oxaniptes A@@rdlf belowewérg petpingddry, thy methed(s) dpqqn@#b@ d\e nigstepisdiggfosure

t aﬁd/&gﬁﬁgﬂ&%@@%&&ﬁ;e& Rl S. A@ﬁ)ﬁcaﬁtq{eﬁreg%l?fﬁ {i(lﬁgl r?t1@7 gn@cﬁ:ﬁ ISeRTEMS
o S et PR AT RhEpag: BTk HEeRksRdE Typoaspate

V AELDS Fil@abdcertliel D061 tvihich ichiinsggiendy So HISePrdvisichab Aglication Serial

ggo@qgﬂ§§?6 %edl' Dec%nglé lé%?“éber gﬁ 15%55@0&%%553%%@%@9 Eonfehats of

Capichpre e11998y uwplnborem@hqreueby this referer@ggg Capl an and
Bruder, 2001; Fukuda, 2001; Wrster et al., 2001; Zuk
et al., 2001). The present invention is further

i IHXASMPICE BdEmessihmofmgiagwnﬂgrmhﬁpﬂthEﬁme ADC no way

shoul d be consirued a bei n rther I| tin The . .
c ot oS seuz bl ot et RGEE O it sl of Sngiogenesis
I i(I\T@‘y&l ulr, 2002 frelene 6995)1 e Gpadie Rictor, auibbr wdvaer of the VEGF

| o
LR 5 DR 1 SRR B3 B, e grocs
he’rwbwolé@tmlegssbly arenr@@'m@éraa@ expapripd fie fesponsrcte. meWI\HBLfEBm and

Thieaffdfee @Nag?@@ dLYSo0BaRH bl f30§chald bﬁ@%o@&eslieyiﬁéhllgtu%mp1allt of
cel | s used throughout the 15 exang@es set f

werld-tyst &) Ci‘dfea/ﬂ)y;e {shléton%tl’]{.‘g‘d oab PSE JEYPTES zg{:lﬁ% to 1nduce rapid
[ ns&)adﬂifrﬁfnsmﬂnﬁbltsehenmdé}mrzethezamﬁ hod(s) described in

U.S. Application Serial No. 10/316, 127, entit| ed
SYSTEN@WAF@ YOS PrtRANERE RPN RN T GERIPS (A the fovascularization

: S OERNTEY depéx EE;n b@ﬁbb%ensfmk edmixe fmgeih FRISA2068% (R&D
C C Vi Sj ona
@’ryﬁ%ws’ Mirebh 388 e el Bty 0D T o of

i shypapgtymemiayand Spe aehhbanQ(atdo&dlmmritlgm gssqfiated2@ithwimicedyasguler and

e

YRR R e RERE BN AL R 3%%%%%*%& Rt o fom ach
VEIORr visky PG at/euplisfomEdR |me@;umwlqn§é%w1ﬂe RS and

| S5opRS af eréiuniCdonfiREt %ﬁmq&n@&%wmsaah@assa@&\a@yex@tessmn

al ., 2003; Fol kman, 1995). Placenta G owth Factor,

anot her menber of the VEGF 25 famly, plays a sinilar

role in both angi ogenesis as [l as in

arteriogenesis, the process by which collatera

vessels are recruited and expanded in response to

i ncreased perfusion and shear force (Nagy et al.

2003; Pipp et al., 2003; Scholz et al., 2003).

Specifically, transplant of




wi |l d-type (P1GF +/+) cells into a P1G- knockout nopuse
restores ability to induce rapid recovery fromhind
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i nportance of both angi ogenesis and arteriogenesis to

t hg pigy %ﬁc\%(ﬂf }Bral@ﬁl' Q{; shogsﬁlqﬁ %‘%ﬁres E& ﬁ‘%e\{é(u?f:s cEmogsKate robust
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VERFANIPLE 31 ADSAongaint (|l @ppylitiays That PRyticipatetim Angidgepeste
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Pnr u i ?ITéQ% u%?eﬁtdle% C?g,_?cﬁj?eu %é@';%', et%r Eabs 1 Burlingame, CA)

paﬁnt1 Pé:lrlﬁzﬁ’feé apefyladd il g @frdesihler Prol@ﬁ rl?@mna{ @Rl)g P@ﬁdmrhlell?mke 6, the
PGl SAEatCAIHPE RMAcREeHrehsa) S Bra/peshEhgkal

bl ood, cord blood, narrow, and fetal I|iver

( Tak affbs hIeSGHQ.QQfQEP% aftlin ghe 4980e tidmaWaragd sk807nd progenitor cell
L%ﬂﬁﬂh%n 11%51:%5 that%ﬁb E&pﬁﬁhon af %gnml%é"f’es(ﬁrgct%qg gigvgloglﬁent 8f new blood

det erm ne freq uency ose
St'EFFF i@ndc%lﬂl?nge NGRS ﬁsgﬁr e, pherrorefsine trpiorasien phischemia
wetb b v gahedardifltitt fidirop Beehdefie batediupl at es and
cultured in endothelial cell nediumfor three days to
renmove mature endothelial cells. Nonadherent cells
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nascent capillary network (Donovan et al., 2001). ADC
formsimlar networks in the absence of 30 a feeder
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hyperglycemc mce with streptozotocin (STZ)-induced

Type I didhg} 8t Iegugmf VeRkSs T @lou@iM, ragovél%ﬁl&te & é‘&li&o%@ derived

of ST formsimlar structures at a siml/lar
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V\%g@mg)nal ?ges %Qc;gs M‘JK&Q IPXIR?XH‘CBH algez%(?)%)ent in the following
uropi [ n- I a vascul ar per neabi
fé@ﬁ@ﬂﬂ?ﬁﬁ%@%ﬂd%t helial growth factor- dependent

endot heI i al cell mgration.” JBiol Chem 278

Abmed, P ORI HFR SPpTE TR SR PR v S, md
( 2682) mvéht{aﬂs ad|lienited tpdbrse expupled. Wiatide Yagiatiding amlghodification to the
c . .

%&a%éela %xlnﬁggeﬁt()%éccﬁxe 0 gé é St neoz m%éu&lﬁﬁé; clug%?'{%?ﬁ(?si :s.léé‘ltae‘a in the
s @H| Wwop egpsgdegtion pF tl}p f%@ﬁ@td@ﬁfcrlg_t% fqditignlly, other combinations,

Wo b k@B suBstitutiond VR @ Io il B of. will aéléippét@;ﬂ heihb s art(gézﬁﬁ Sikw of the

| agenase | ot selection an rflc
2 rpB SR TRREE b B M oredtryendipi o BB © ppmged by e
3 @isviosed trebodiuechts, buBis cvierdefligH ancfeBinEs to tHe@prendsd clain, :
Bent S.J., Wlliains,J., and N xon, A.J. (2001).
" Chondr ocyt| c differentiation of mesenchymal stem

cel | s Seymbetof aybligatiensynd agfentohayy base pitse ptgigaboys: olach of the cited

f pabIRAt0RE4na patbrils HORMLR YR brpaBEd by ¥efdlehdt-in theiK entigétiesmt h

factor-1 in a three-dinensional mtrix." J Othop Res

19, 738-49. Xiong,B., Gbng,L.L., Zhang, F., Hu, M B.,

arkQUIVARENTY. (2002). "TG- betal expression and 35

angi og [ t cer

Gast r Ogﬁg{%g rS% 1édni§QI‘RJ %%@ﬁl Ig og%%] Foi be f‘ol%jbj gscerta\ﬁp[léu% b more than
Bapiise @gpementg@@,k@wowgplexgs to eypeqifiqy Bmlg)dpnents of the invention

Saiéééﬂ% hérein. FktARGliValehisAre, mtéﬁlgd to bl Edc&ﬁpaMed 6?@1@ Ellowing claims.
“"Fibrin gel as a three dinensional matrix in

cardi ovascul ar tissue engineering." Eur J

Cardi othorac Surg 17, 587-91. Young,H E., Steele, T. A,
Bray, R A., Hudson,J., Floydu%iA., Hawki ns, K.

Thomas, K., Austin, T., o




40 Edwards, C., Cuzzourt,J., Duenzl,M, Lucas,P. A, and
Black, A.C., Jr. (2001). "Human reserve pluripotent
wore@encagmal stemcells are present in the conPeT/US2004/005117
tissues of skeletal nmuscle and derms derived from
fetal, adult, and geriatrié%ggggrs." Anat Rec 264,
51-62. -50 WD 2004/ 074457 2004/ 005117
Zi mermann, WH., Didie,M, Wasneier,G H., N xdorff, U
Heass idelaind®lsnychenko, 1., Boy, O., Neuhuber, WL.,
Weyand, M, and Eschenhagen, T. (2002). "Cardi ac
grafting of engineered heart tissue in syngenic
rat s. " AGiethodifoatreating d @ordet dathetbrled by Zbuﬂﬁm{ntmfdmc\ﬁdﬂdtton ina

Mel ny C{‘I %Jgéu kjf,nsu?gggm%%‘t"eng sulﬂe flgcalg) sition ¢ éx%ﬁxgsm ea%tpgse

heart re en iFSease

Bi omat éarived osllp sich M@E‘-Chﬁ@lﬁﬁ 1SZ§ﬁt6:dP. A, Zhu, M,
Ashjian, P., De Ugarte,D. A, Huang,J.l., M zuno, H ,
Al fonsg, Z. Fraser, J. K, Benha|n1P and

C
Hédr i c khovpathod c5gH).L; W“*%h@h“ﬁﬁﬁﬁ%@@“?lssue |s a source

of nmultipotent stemcells.' MI| Biol Cell

4279-9 Zuk P Zhy, M , n

Fét rel e\]m%dd o&c’%‘ziufn 1, wherein %e Qq‘éoléy c?eigvéd c lgé%% c%mérlﬁsd of stem cells.
10 derlck M H. (2001) "Nhltlllneage cells fronthunan
adi posend hQifider clhifnl tvﬁéi‘élﬂt @0 8dif RE deriSdd celldR@S@Fhprised of progenitor
theraples " Tissue Eng 7, 211-28. Any feature or

conbi n&lFon of features descri bed herein are included

wi thin the scope 15 of the present invention provided
that t s _i.ncl] ude uch,c are
R S A L N S e S

t he cOQW@MwHMUﬁﬁ@mS¢EGn¢mtamendBand the know edge of
one of ordinary skill in the art. For purposes of
sunmari zi ng the present . i nvention, certgln aspects

advant Aeecbad@t Hepe Wresdr te disorgyr lstoﬁ’égeﬁtvé @y ent i on

have been described herein. O course, it is to be
der st.po a t, hece . ts, 20

a vant ggeelget%org %clal n'] wﬁe%en§ @? d gr&er%&lgr& |11%§I§1§0%

particul ar enbodlnent of the present invention.

Addi t i ehaherRd\vaNLiROCShAA tha RM6A &)rriﬁtlsets BniRiE©SRAibolus of the

I nvention are a parent inthe followng detailed

descri ptRSndEHe €¥ai ns. The above- descri bed

enbodi ments have been provi ded by way of exanple, and

t he nt- .L.nven LS. | 0L ; £

estarmpi QRN s bl B conlpfies Bt RS il gone

di scl o¥eddipesbdativedastls wi | | occur, to the extent not

mutual 'y exclusive, to those skilled in the art upon

consi deration of the foregoing description.

Addi ti Shareded o gflhlé’rl gedinnioy ﬁ’ﬁf?‘gﬁ‘ﬁélf“’n % ETgiges one or more
subst i tagidgenisfaattd. nodi fications will be apparent to
the skilled artisan in view of the disclosure herein.
Accordingly, the present invention is not intended to
be 1l i mhewethgd of flaim 3uhettis i serarpsidpmhEaharemipsisesi9ng orimore o
be def Lgd by m&igrence to the appended clains. A
nunber of publications and patents have been cited

her ei nabove. Each of the cited publications and
patent Thainehddif elayh 1, MaaEip G abgbsitiyn ffthee c@mtigesione ¢ringire
ent|re%m%%mmgqeggpIVALENTS Those skilled in the art
will recogni P28 6e able to ascertain using no nore
t han routlne experlnentatlon many equi valents to the
speci fic enbodi nents of the invention described
herein. Such equivalents are intended to be
enconpassed by the follomtng*%rains.




-51-. WD 2004/ 074457 PCT/ US2004/ 005117 CLAIMs: \What
is clained is: 1. Anethod for treating a disorder
wa@banactst i zed by insufficient cardiac functi oPCT/ISB04/005117
subj ect, conprising adm nistering to the subject a
c 0S | der.i such
Cror T s ERERER, W8S Shps U M By o
1, whef¥PRYqcpdiak gpinaeeardiak inyaypaiiculs, intraperopasy.higfthsios, intra-
cl ai m IreriRireb&ichiRl, 30hROsRuIRHiINGdiGabls are
conprised of stemcells. 4. The nmethod of claiml1,
wherei n the adi pose derived cells are conprised of
prlégenTheomethaglelf tlgim 15 furthiéreompetstng ddroifisietiay the compuditeines the
t he ad d cells are conprised of a
conbln§$¥%ﬁ${¥ﬁhh¥§n1cells and progenitor cells. 6. The
met hod of claim1, wherein the disorder is congestive

haart R hékd. of chnn 1T RBerbB thB dlpRE adived dWlidlare WORH B Bl EdEre
di sorder. is |aI ﬁfarctlon 8. The net hod of

clai m R“O%‘EE ’t’lﬁ@reﬁé‘i ORF @npri ses administering a

bol us of the adlpose derived cells. 9. The nethod of

clai m

1@ the %@E&d%k@l &JH‘[? VJHE&E fd & Jlggérnﬁgdz 5ﬁ9ﬁ% Erlox%ltl %hfﬂg%
met ho d C@ﬂlﬁemsathaﬁmmowaéfemnwﬁpm owednposecyiarefogpeher
conprlses one or nore angiogenic factors. 11. The

Catpr S i io Rt o PR erape Brasatigs Pya

nmet hodplehotgpeai m 1, wherein the conposition further
conprises one or nore | nmunosuppressive drugs. -52 WO
2004/ 074457 PCT/ US2004/ 005117 13. The nethod of claim
1,18whe ks methasdeof elainplds Whereimthe myersitid pheratwre ésdh sglefal apyocytic
endony geakgiheal , epi nyocardial, intraventricular,
intracoronary, retrosinus, intra- arterial,
intra-pericardial, or intravenous adm ni stration

r dat e. ThedmetAduef nleinhiggwidreicthampoctic fhatidiipe is acasplt sioni) muscle
aqug i the conmposition to the subject's
vg§%5*§%%%g9&35 Thenﬁethod of claiml1, m%ereln t he

adi pose derived cells are grown in cell culture prior

t @obei nge ﬁ&mcmfsﬁaﬁ{ gdwﬁ&elﬁ A6 cddatii®Olondikibhs piiBotd@ERediation
of claim 1, e adi pose derived cells are

gr own meﬁhﬁ?ﬂp@gd@bﬂﬁWwwgns t hat pronote
differentiation towards a myocytic phenotype. 17. The

n%tl hod TQJ m&h&f 0%1%@11 15 ﬁerre%lx fﬁe Esﬂ%ul%f@ & %gljfo%n&ho%%%géfﬁﬁ r!la‘clferial to

cardi ac nyocyt
generate a two or three dlmensmnal construcl that can be placed on or within the heart.

22. The method of claim 21, wherein the scaffold material is resorbable in vivo.

23. The method of claim 1, wherein the adipose derived cells are modified by gene transfer
such that expression of one or more genes in the modified adipose derived cells is
altered.

24. The method of claim 23, wherein the modification results in alteration of the level of

angiogenesis in the subject.
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18. The nmethod of claim 16, wherein the nyocytic

phenotype is a skeletal nyocytic phenotype. 19. The
woreaohot4sT cl ai m 16, wherein the nyocytic phenpCl/ps2004005117
" a vascul ar snooth nuscle nyocytic phenotype. 20. The

me3nod 19f methad dcibin 23’,‘%&9&1 ﬁlemﬁiﬁgﬁioh reSils tirg%t%raaﬁon of the level of

conditions pronpte differentiation towar
endot héf'FEcysHeRdte¥cct21. The net hod of cl ai m 15,
wherein the cell culture is perfornmed on a scaffold

ri ta ra £ or three dipensiona

Coret r adt "Eaf e o VBt D SR H A S e Tevel of
22. Thepeptaskdadthofubpbtai m 21, wherein the scaffol d
material is resorbable in vivo. 23. The nethod of
claim1, wherein the adi pose derived cells are
notli f i dde Bythekefalaim 26 sherpin apagtopis phrardiae aypeyiss isghered one
or nore genes in the nodified adi pose derived cells is
altere 24. The. method of cl ai 3 erein the .
ot 1§ e PO LT & PRear HEPRETBHOB T HRE TGy e homing
angi ogenmpsitiss df thetalliposs diyjved tells.- 53 WO 2004/ 074457
PCT/ US2004/ 005117 25. The met hod of claim 23, wherein
the nodification results in alteration of the |evel of
arlr i cyeetbad for treptingpelisoydpy characterizgl by fpraifisisnttardiap fungtiogiing
tZﬁ }/m%ﬁlf}é&lfcbﬁﬁisﬁ@?&ﬁihﬁﬁﬁﬁg&? ﬁk elﬂ;y)dgﬁasco?@osm;h@grxﬁgﬁsﬁ@ a%f,case

e |l evel apoptosi s in.the subject. : e .nethod. .
of ol ai B SR elGBPRS aBPaP S SPairos o B pCy HE Fpg which
al t er edhe @@BoscTisme wet drigthaldf haclesiedn 23, wherein the
nodi fication results in alteration of the hom ng
properties of the adipose derived cells. 30. A nethod
f ofl- t r A PRgodoiglain P stherein e aetiost b bwernby i nsuf fi ci ent
cardiac function in a subject, conprising

adm ni steri to. the subj.ect conposition conprisi.n

Adi pos a1 HEPPLY SR Shbi B aftnost HE™ ELTAIOET EPBfefdpr Hem ool
adm nistered to the same subject fromwhich the

adipos eyt h3SHPorMBsn 9, WakBa le%aPAE YeREEdn i
nmet hod of cl al cr’n 30, “vher elﬁn % ﬁlg suﬁjﬁiec%é ?%;ﬁoﬁjﬁ%d%gogemtor
The met®¥d of clai m 30, wherein the adi pose derived

cells are conprised of stemcells. 33. The nethod of

clajm erein.t di pase .derived. cells are

cohrt aBambpstthin A SRR BRRGPRS 45 £ o rBiy or

cl ai m 30mbinkien ef atent ¢ells adippgsdiodels.ved cell s are
conprised of a conbination of stemcells and
progenitor cells. 35. The nmethod of claim 30, wherein
t he>- di sioF eethod of clajp 3@ sbprgia thedigprderriggongresiave heapfailury o

nmet hod of claim 30, wherein the disorder is nyocardia
infarction. 37.. The hod .of,. cl.ai.m 30, .whefei.n the
ethod LRSI AT RrepE R 5o gt R B i pos e
derived cells. 38. The nethod of claim 30, wherein the

meg-nod 80 MRibP &R 1M 50, WnSkiR ke Nt b Ph & a8288Rring a bolus of the

adipose derived cells.

38. The method of claim 30, wherein the method comprises administering multiple doses

of the adipose derived cells.
39.  The method of claim 30, wherein the composition further comprises one or more

-54 -



of the adi pose derived cells. 39. The nethod of claim

30, wherein the conposition further conprises one or
Woreooa/0744574 WO 2004/ 074457 PCT/ US2004/ 005117 apgi/O§E04/005117

factors. 40. The nethod of claim 30, wherein the

conposgﬁgggmgﬁm@gninistered via an endonyocardi al,

epi myocardi al, 1 ntraventricular, intracoronary,

retrosinus, intra- arterial, intra-pericardial, or

| oI av aROMShATLTCRINS30, Fhdr@f the 0dtRsitidhlis adhifist8Rd gy of

claim 30, further conprjsing admnistering the @
conposiPIBH O‘iafﬁl? =ﬁglm>’§%5+aidla enfpieular, MipgpFauary rtrosipg, intra-

nmet hod agériat; indriaper3@rdialylee meaviendub edndtistadsad fouten i S

adm nistered to a different subject. 43. The nethod

of claim 30, wherein the conposition further conprises
orfd. or Themethod efglaimo¥ L fther serhprising pdpggistedug, the'compbdito tothe
treati Rghidch seMQdnsghen a in a subject conprising
delivering a conposition conprising adi pose derived
cells to an area of tissue in an anount effective to

t reat tThemethsddielaina3d)ywhdré th bgnpobiteds adeasiatrsd oA different subject.
remain stable after the delivered conposition is no

| onger present. 45. The nmethod of claim44, wherein

t 8. t i ddemetheddiglaint 3, wherpiy the geraposition fyvties pinzprisesHe orPinse
nEthOdiQQMQkﬁﬁﬂhﬁé, lerein the subject is human. 48.

The nethod of claim44, wherein the adi pose derived

cells are conprised of stemcells. 49. The nethod of

cl 4 m Mdmetidderf etding ituaishh@nia & habject ednpeieihg Selidérthg a composition
conpris .Qaenit o cells. .. The h of. n
ol oy m £ RPRE Bl e EE B Strug iRl e o st e
conpr i geshengis bypforngingiblpasiavesselm theffreminsiabieefiethedrlf vered composition is
progeninh Wne&plessht. 51. The nmethod of claim 44, wherein

the conposition further conprises one or nore

angi ogenic factors. 52. The method of claim 44,

Whet ei ITht etheddfplsh 44, Ofiertit fiz iedie Bohafatalis@gocaidal isthewriar e
arteriogenic factors. -55 WO 2004/ 074457

PCT/ US2004/ 005117 53. The nethod of claim 44, wherein

t . c oo sicthpdef claing ¢4 avhereip thesibiestis bieanor nor e

i mmunosuppressi ve drugs. 54. A nethod of treating

tissue ischema in a subject conprising delivering a
cofipos i TF BRBOLEHET &) AG-TH0 GUB AT YQIL T PG om cells
area of tissue in an anount effective to treat the

i sghem A andi I ' i .
e PR 00,0 RS AEK) 09 ERRGHLY Efosrcr
t he delsNsered conmposition is no | onger present. 55.

The nethod of claimb54, wherein the tissue ischemais

mygear dial ephemay 26 The e nod oL cLalm St ore

combination of stem cells and progenitor cells.

51. The method of claim 44, wherein the composition further comprises one or more

angiogenic factors.

52.  The method of claim 44, wherein the composition further comprises one or more

arteriogenic factors.
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57. The nethod of claimb54, wherein the adi pose

derived cells are conprised of stemcells. 58. The
woreaohodi46f cl ai m 54, wherein the adi pose deri vedI/osto£005117

are conprised of progenitor <cells. 59. The nethod of

clsgi m ﬁﬁe m¥RS @u@mmewﬁe%m@ @onq)%ﬁaﬁ%l{eﬁéoﬁn%r Sne or more

conpri sed of a bl nati on of stem cel

pr ogeni‘ff’%‘l‘n°t“’}’@Plle§l"eé’(B‘gs The met hod of clai m54, wherein

t he conp03|t|on further conprises one or nore

i og 61.. The nmethod of c
i of A e B e bait Rae sk rptace Sliietise » pgpmgsivn
art eri ogamising ﬁdipxisodmvecﬁzlls {3 hrearepsdf figsde wfan ethaintrefediive to treat the
wher ei g, o
inos i *hégl I AP G FErang b MR ha
angi og &g Séab’@@ﬁ?fﬁlileéle T GPIPRRSILiPHg nﬁlops%aq%%d area of
tissue wth a conposition conprising adipose derived

C sy ve TR AR IERER bR it il B B8 i 1

t he adi pose derived cells are conprised of stemcells.

6 Th a e adi pose

dg?lve %@%F@gg?%mg%lkg%ggﬁ gﬁﬁgﬁ%ggﬁptor cells. -56

WD 2004/ 074457 PCT/U82004/005117 66. The nethod of

clai m G8e mwher & clint 18 wRGHIDMS BdiplRE deviedl CRY drScomfpfsed of stem cells.
conprised of a conbination of stemcells and

progenitor cells. 67. The method of claim®63, wherein

t i8. coffpombthodon clhinr $4nehergntip ndigwsdone wlis anpognprised of progenitor
angi ogepic factors. 68. The method of claim 63,

wherein the conmposi tion further conprises one or nore

I mmunosuppr essive drugs. 69. The nmet hod of claim 63,

Wher ei IThé Rethéd i dint mwﬂérelathg hAERN@SVE deBs HS@hplidlof £at
i schem a. or rorm I Ng arteril ogenesi s

conprl§?W§m@8ﬁ?§§PVﬁ§”§d98§ P8¢ area of tissue with

a conposi tion conprising adi pose derived cells such
t a
n e Jﬁl@ 1rnlet @ﬁirf‘s A‘%”}‘Qvé&én? th% Gcgnpr%ggﬁpfm\%}] e%déliﬁrfﬁge% ohéor more
adlposén%%¥mvgﬁm@ells are conprised of sten1ce||s.
72 The nmet hod of claim 70, wherein the adi pose

0 otng e Gt LB e Rl RO 2 o B o o e

ceIIs aﬂ@ug@mpmaaed of a conblnatlon of stemcells
and progenitor cells. 74. The nethod of claim 70,

wherein the conposition further conpri ses one or nore
ar@er i dgemrtod ket &, whegein thy gormpopifierpfudiier eqnygrigss ppe or more

wher ei Bmkh@s§prResidhigon further conprises one or nore

63. A method for promoting angiogenesis comprising contacting a localized area of tissue
with a composition comprising adipose derived cells such that angiogenesis within the

area of tissue is induced.

64. The method of claim 63, wherein the adipose derived cells are comprised of stem cells.
65. The method of claim 63, wherein the adipose derived cells are comprised of progenitor
cells.
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I mmunosuppr essi ve drugs. 76. The nmet hod of claim 70,
wherein the induction of arteriogenesis is used to
WO e@an74455chem a. 77. A nethod for pronoting nRETIUS2004/005117
cell growth conmprising contacting a |localized area of
ti ssue with a conposition conprising adi pose derived
t. muscl e cel |l rowh within the area of

é Sue H}eﬁla‘g%fé&lm 0% Fhinpin i50dipery deriyyd cells are comprised of a
PCT/ US200ihB{db dflsfem céfls anftogemeibiels. of cl ai m 77, wherein
the nuscle cells have contractile properties of
cardiac nyocytes 79. The nethod of claim 77, wherein
t he/- adi Pesetheeoficiagnl 6% shérsin gheeormsiting Sehkr ofmsisanne & hee
80. Theanﬁ@%eh@@ac%ﬁs_ claim 77, wherein the adi pose
derived cells are conpri sed of progenitor cells. 81.
The nmethod of claim 77, wherein the adi pose derived
cetd. s ame nﬁmmﬂcﬁeﬂ 63) fwhétein €@ BEhpbakibORriRd: cGhRRRsGRE brSnore
and prolgfm 82. The nethod of claim 77,
wher ei n nﬁnos%pgrem |d{§”g8n further conprises one or nore
grom h factors. 83. The nethod of claim77, wherein
the co -
oo me Sb L e PR R O len R Pured o
wher ei BCH#%¥2pronoti on of nuscle cell growh is used to
treat ischema. -58

70. A method for promoting arteriogenesis comprising contacting a localized area of tissue
with a composition comprising adipose derived cells such that arteriogenesis within the

area of tissue is induced.

71. The method of claim 70, wherein the adipose derived cells are comprised of stem cells.

72. The method of claim 70, wherein the adipose derived cells are comprised of progenitor
cells.

73. The method of claim 70, wherein the adipose derived cells are comprised of a

combination of stem cells and progenitor cells.

74. The method of claim 70, wherein the composition further comprises one or more

arteriogenic factors,

75. The method of claim 70, wherein the composition further comprises one or more

immunosuppressive drugs.

76. The method of claim 70, wherein the induction of arteriogenesis is used to treat
ischemia.
77. A method for promoting muscle cell growth comprising contacting a localized area of

tissue with a composition comprising adipose derived cells such that muscle cell

growth within the area of tissue is induced.
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78.

79.

80.

81.

82.

83.

84.

The method of claim 77, wherein the muscle cells have contractile properties of cardiac

myocytes

The method of claim 77, wherein the adipose derived cells are comprised of stem cells.

The method of claim 77, wherein the adipose derived cells are comprised of progenitor

cells.

The method of claim 77, wherein the adipose derived cells are comprised of a

combination of stem cells and progenitor cells.

The method of claim 77, wherein the composition further comprises one or more

growth factors.

The method of claim 77, wherein the composition further comprises one or more

immunosuppressive drugs.

The method of claim 77, wherein the promotion of muscle cell growth is used to treat

ischemia.
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