WO 2004/ 074457 PCT/ US2004/ 005117 METHODS OF USI NG ADI POSE Tl SSUE- DERI VED
CELLS IN THE TREATMENT COF CARDI OVASCULAR CONDI TI ONS RELATED APPLI CATI ONS
This application clains priority to U.S. Provisional Application No.

60/ 449,279, 5 entitled METHODS OF USI NG ADI PCSE Tl SSUE DERI VED CELLS IN
THE TREATNMVENG 2@F/GARDI OVASCULAR CONDI TI ONS, fil ed Febr uaryu26i4+080@38, and
U.S. Provisional Application No. 60/462,911, entitled METHODS OF USI NG
ADI POSE TI SSUE MBPBRDNMEQF CEINCSADIMOFEA ISRREATNEMNITD OELCARDI IV ABCHIL RNT

CONDI TIONS, filed April 15, o2@Qpidhescaneidsp@iod | the aforenentioned
applications are expressly incorporated 10 herein by this reference.

BACKGROUND OF E{}{]i Field of the Invention 15 This invention
generally rel a-}ligg‘dfo ce Ig\lgleohsved from adi pose tissue, and nore
particularly, to adhpopgica@nicdes sioiiynoant Progeni Mglticoel Ne, 6MEPATBHS of
using adi pose- %—ﬁ:ﬁédv%m%ﬁﬁ' BFARGEIRY %%Fbé]?rﬂ&ﬁb %ER?\%WC’@FLL'SOW g@gt ai ni ng

adi pose-derived stem an rogenitor ? tens for 5 %{I ng and
usi ng adi pose- 4R VER s ?Feﬁf‘%ﬁ]@ FQW&@?%ﬁWFWYa%O 200 % treat
car di ovascul ar raiviseasgplianch Xh. s@mﬁ@ns entid@d PETHHSTCOY piNenAIRIPORRTARtEE Art
Car di ovascul ar ngeﬁmwm THE SREA L ENRIE émrbeﬁga*mce@mm@ gryh and

disability in Industrialized nations. In the United States algne

car di ovascul ar A&?lééﬁg{g’ AECOUHEsLT plhihe gﬁﬁ‘ﬂ?”“‘”“ﬁﬁ?@?"&“"nﬁ?m BFre émo‘pomm

nc, Cal . i . tyr 2t hecintndas feffreho¢53. +. , St lionAnr.=.rrearr (4znerr,rClUaH , a, 1-F
ocratron 25 2002). One of the pri mary factors that renders cardi ovascul ar

disease partic | ar | atd I he heart's inability to repair itself

fol |l owi ng daméé&fcgﬁﬂgjg}gz}il ‘aM? cells, i.e" nyocardial cells, are
unabl e to divide and repopul ate areas of damage, cardiac cell loss as a
result of inj uqy orplcqﬁo?g@gleedugn I argely irreversi bI e (Abbate et al., 2002,

Renme, 200 ai%{\faelgt{on ﬁmﬁ% g[rglgtfss? C(f'eﬂs deLngd Pom W%Lposg ussu% WE{& xt;lglgr t

transplantg have be i ive'in
car di ovascul ar raficsledss éssedipngg-daiivsd ptei rasd prpgenifog edls, I’Iteﬁ’edsdﬁém%@ﬁposeafﬁ’dlveﬁl ve-year

survival rate @m Erﬁ%rc%&éﬁf)xa:gl% &oﬁib@ﬂzt@ﬁs Joﬁtﬁﬂlﬁ@:ltcﬁjaie @Gl Pk Bid frepetior EeBOt |y over
70 percent. Uggd?%@ enig %1 PIL uﬁlr%n egrang\ﬁsmrg aﬁigose QJ s?egtag& 151"9 Q:mllﬁ cr@]s %‘%}éﬁ 'él% %dl i mted

form of therapy ons, e scarcit sui tabl e
donors, the ex]‘@élﬂ@ém@@fﬂ%'ildﬂel Preveegidierdiid the h| gh likeli hood of graft

rej ecti on and associ at ed pr obl ems such as infections, renal 35 dysfunction
and mununosupgesggggmk% L AL S d%ncers (Areri can- Heart Associ ati on, 2002)
An alternative to |s t he use of enera rredl cine to
repair and -1 WO f@@@l"ﬁ‘?‘ﬂfﬂﬁf?eﬂm W&F‘G@B'}?Ee}m" ?8@@ %é?ag’taé‘ 8‘5@%& el cardiac
muscl e cel | s. Regéneiiatd ugonredile Lnecdsaten dssesdicyacdar ¢ledars agatuptylor about

40 percent of the martality rate and affects 58 million Americans (American-Heart-Ascociation,
25 2002), One of the primary factors that renders cardiovascular diseass particularly devastating
is the heart’s inability to repair itself following damage. Since cardiac muscle cells, ie,
myocardial cells, are unable to divide and repopulate areas of damage, cardiac cell loss as a
result of injury or disease is largely irreversible (Abbate et al., 2002; Remme, 2000).
Of the available forms of therapy, human to human heart transplants have been the
30 most effective in treating severe cardiovascular diseases and disorders. In fact, the one-year
and five-year survival rate of the average cardiac transplant recipient is currently over 70
percent. Unfortunately, however, transplantation is a severely limited form of therapy for a
number of reasons, namely, the scarcity of suitable donors, the expense of the procedure and
the high likelihood of graft rejection and associated problems such as infections, renal
35 dysfunction and immunosuppressant related cancers {American-Heart-Association, 2002).

An alternative to transplant therapy is the use of regenerative medicine to repair and
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Ppo Yﬁo et al., 1999; Banfi et al., 2001, Falla et al,, 1993). Similarly, extraction of ASCs

from skin involves a complicated series of cell culture steps over several weeks (Toma et al.,
2001) and clinical application of skeletal muscle-derived ASCs requires a two to three week
culture phase (Hagege et al., 2003). Thus, any proposed clinical application of ASCs from such

35 tissues requires increasing cell number, purity, and maturity by processes of cell purification
and cell culture,

Although cell culture steps may provide increased cell number, purity, and maturity,
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rapidly and retiably with a diminished or non-existent need for post-extraction manipulation.

Ideally, such a device, system or method would yield ASCs in a manner suitable for direct
placement into a recipient. Access to such a device, system or method in combination with
methods and compositions using adipose derived ASCs for the treatment of cardiovascular
35 diseases and disorders would revolutionize the treatment of such disorders. Given the

prevalence of cardiovascular disease and the scarcity of current treatment options, such a

treatment is urgently needed,



WD 2004/ 074457 PCT/ US2004/ 005117 SUMMARY OF THE | NVENTI ON The present
invention is based, at least in part, on the discovery that adi pose derived
adult stein cells can be used to treat cardi ovascul ar conditions, diseases
or disorders, The 5 present invention is farther based on the discovery of
devi ces, sysweng4andshet hods for preparing adi pose deri vedr/agtateoZtem and
progenitor cells. The present invention is yet further based on the

di scovery of methods and conpositions of adi pose derived adult stein and
progeni tor ceII§Uquh&qﬁL“ﬁ9ﬁgmg qul ar conditions, diseases or disorders.
Accordingly, in one nbodi nent, t e present invention is directed to
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the intention dxﬁrL‘élcﬂl% 3. er ape : . he recipient  ln one
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stem and pr ogemnitodimentetht sslls, tvah anypatiicabive Wra;mh@sutadcmelmws Rheddnsro gk emand
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adm ni stered to[{B atl ent, usi ng sever own to one of ordinary
skill in the & “‘”?"rﬁfwt?ﬂfuﬁ‘ PYEfit Bt et ed to, intravenous, intracoronary
and endonyocardi al lnAnesayté)bd;mm,m raded pante aatidat inbiedel Rye R OprdEingian

di scl osed Encl HQ&&'clﬂ-avaﬁsyEtglﬁ;S Hﬁremc')\'%g adipose tissue from a patient using the tissue removal
system, the adipose tissue having a concentration of stem cells; ¢) processing at ieast a part of
the adipose tissue to obtain a concentration of stem cells other than the concentration of stem
cells of the adipose tissue before processing; and d) administering the stem and progenitor celis
to a patient without removing the stem and progenitor cells from the tissue removal system

35 before being administered to the patient using several methods known to one of ordinary skill
in the art, including but not limited to, intravenous, intracoronary and endomyocardial,

A system in accordance with the invention herein disclosed includes a) a tissue

wdfa



WO 2004/ 074457 PCT/ US2004/ 005117 <collection container including i) a
tissue collecting inlet port structured to receive adi pose tissue renoved
froma patient; and ii) a filter disposed within the container and being
structured to retain adipose tissue renoved froma patient and to pass
non- adi pose woggyermenoved fromthe patient; b) a m xi rgioonteicmar? coupl ed
to the tissue collection container to receive stemcells 5 obtained from
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an outl et st rucFaFadresliseramneed e crsfignsand o pabraropridaioprgissug onoaidrfem o be
renoved from t hetidsi; 5 biei0Q| ch@gdet amp1s¢/tstﬂ@ms§‘u@60n@am BinBakiad le@eﬁve tRnfecfpat i ent.

Any feature .or t des ncl uded within
the scope fO Oo}f&ﬁ{ﬁpdeﬂéﬁ 'ﬂfé@d@&e l?e \%fl h’&i xemova of 18 SE&rﬁ a(}f:l?stfﬁglat%e tésflff r!é{’govlaln cl uded

in any such coﬁ%ﬁﬁh??%ﬁm€W§mﬁﬁﬁm@ﬁﬂi@a@?VMWW@@WSP§¥bwUma§MmW¢%nmewapparent
fromthe contexhemamuﬂsamemmfm@aﬁmmﬂ@aﬁﬂﬂki&@ﬁm&ﬂ@ﬁhﬁdgﬁc&k19ﬂ§nﬁ£m£rdlnary
skill in the arg @pgh%;gg £ClS esent
Cavention are afplgzgr ant € dﬁ%@\{l}%%s&gc%ﬁec?g Sé&ei R %%néslt)atmatl Fo 3 ﬁ)atxc&% BRI EE
DESCRI PTI ON OF THE ﬁl%&?me;sr Erbtaten of fﬁ@fsﬁs dserivgd lﬁeileﬁswnrﬂ@mw@nm &y serem f or
processi ng ‘adi pdse ptebpsirentidni jgirtied Raidiepahs irlddt®ia Uy KO oB6hitoR € @B ai ner

of the tissue rnﬁxﬂ@i‘!'}allnc§1¥§trexﬁrgsqlfull @egagp%ﬁnt 169 e L &: ‘?flué %pe%{l gr;[ 24 the

cross-sectional view of t tissue ction contain Fi gure
4 depicts a prdBREEERY B PE%WWG?H5%?%%&9¢W§mﬂﬁgmﬁﬁﬁﬁﬁﬁF@Wmdf aPTE§es Ue
renoval syst emveRisn F gures Bk fdhdifgBtdiepiedriptidve e ; pressi on of -VEGF (5A)
and PI G- (5B) protein by cultured adi pose derived stem cel | s. Figure 6
depi cts det ctl rogenitor cells within adi pose derived
stem 30 ce &%pd?%%? p&ﬁﬁfGﬁFﬁg VQN&'?B depict the in vitro

devel opnent of vascul ar structures in both normal (7A) and

streptozot oci n-treatigage { %Bis MiGR rendral k-8 B AR LS. Lill6 | nCreased average
restoration of blood flowin hindlinb 1schema nicé treated with adi pose
derived stemcell conpared to a negative control. -5 WO 2004/ 074457

PCT/ US2004/ 005117 ¢$@%ﬁ@%m@¢@%wdd98msh@%$wxﬁd@ﬁﬁm@m@@@hm@m&ﬂwmose derived
stemcel | dose inproves graft survival and angi ogenesis (9A) and depicts

the retention of a e gnghlt@c;u I, N stolo jmen (9B).
5 Figure 10 deplctgﬁgﬁﬁﬁﬁl ‘”’%“|%5Fm%’ﬁé|fﬁ%“%ww kdpﬁﬁwﬁﬁﬁ”ﬁgﬁ‘donor

derived adi pose derived sten1ce||s in the area of infarcted nyocardi um

Figure 11 depicts dugke Lt i peeShiisticadr Hmbotih pekian galiaat asi.dase and
nyosi n heavy

el

oystern.,
25

Figures 54 and 5B depict the expression of VEGF (34) and PIGE (5B) protein by
cultured adipose derived stem celis,

Figure 6 depicts detection of endothelial progenitor cells within adipose derived stem

30 cell populations.

Figures 7A and 7B depict the in vitro development of vascular structures in both
normal (7A) and streptozotocin-treated (7B) mice.

35 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.



chain. H ghlighted cells exhibit both blue betagal actosi dase st ai ni ng,
denonstrating their origin 10 from donor adi pose tissue cells, and brown
staining indicating expression of the cardiac nuscle protein nyosin heavy
chain. Cells exhibiting both brown and bl ue staining (as indicated by
arrows) are Wai2pede+i ssue-derived cells that have takenr@iiUshe/opiiehot ype
of cardiac muscle cells. 15 Figure 12 depicts clusters of donor derived
adi pose derived st erfreucetd ®dPB s@wt BgiiRas adiposd @i ek ©em BB AN iR glg{ | owi ng
occl usi on/ r eper §4$ja0Rd bddlo oG UETLON OF THE

| NVENTI ON The pr.esent |Hr%v%gﬁtl%{slléc§ﬂA)t8$§c§lﬁl Eﬂw QE]O@HG E‘le rste Ef‘treectmep"rl oven

met hods for tre tt‘??f'bgsf’efﬁl’eeégpél ovascul ar condl tions, diseases and disorders
usi ng adi pose derived stein and progenitor «cells. Specifically, the

present invention d?fg@:@@@ 88 Bic itlsﬁfo%{tgahﬁ éii'ng §tn sl,ft%%nt (05?0%81 cl%nv%d z?dd pop 0se

derived stem ancg P enllt or_cel he 1 nven ess ‘angi ogeni c
and arteriogeni W?tsf“éléetab‘”‘rag infargted RCHE P acent a Growt h Fact or (Pl GF)
and Vascul ar Endot heI ial Gowh Factor (VEGF ), (2) contain endothelial

progenitor cells (ERGhe Michis H@Y}%m@vc%ln.lmg?&B@rptétasélﬁgo&cése aHtpt?)t?c%sﬂiﬂeakfn bl ood

vessel formation vessels 1 n vit ort
i cchenic tissud'® &r%’ hé’%d f Q’fﬂb\}%om ?]%3 befaﬁﬂﬁ@é‘d‘ts"eff’é‘F’t%%t‘f“F*tﬁﬁ Fhéwlﬁf-@
ocel usi . on/ ¥c- peanf denaiaGppst wepugresiisghd briven dinirg indichalg expf@ioni @ cardije@atdd i nt o

animal s after t}ﬁ@ttmydamwayy Jsheﬁm:eh@eﬁnb@nmtﬁybtm%t%h(e@dmv\{g%@,Adtatt&fb ed into
an ani nal s after b art ate i nt ressm mar ker s

'
consistent with gfal@d1 S%gﬁtve%?e l%t i ‘Wﬂ’ﬁ‘ke&l&f’ 8@“‘?&7’68 Cm)li‘? ordi ngly,

the instant di sefosure conclu5|vely 30 denonstrates that the inventive

adi pose derived stein and progenltor cells of the present i nvention are
useful for the trea and disorders. In order
t hat the présent i n{“/i uu{: L cf?,ptcts g}usgirs o\fgonor xévggﬁtcll}g?se d\gfl gt?%&cgs In & Zgeok o % t er ns
are first defPﬁeﬂﬂhﬁbHW@WEﬁﬁwm&eﬁﬁwwwﬁﬁwﬁw@nemswmﬂﬁoﬂth throughout the
detail ed description. As used herein, the term "adi pose tissue" refers to a

tissue contai Nigyg sk b?ére[ 19’?“1*@§§1~1i“¥%dt@?)‘ udi ng adi pocytes and

m crovascul ar cells. tissue udes stein cells and endotheli al
precursor cells. Ac@ﬁrﬂ?sﬁﬁlly‘m‘é’ﬂllﬁ‘éﬁ%s tﬁ:'lsél&eh?‘éfn@r grove fgihods derl wdireg t he
connecti ve 20t | ssdievatdiiat coaicneslisthe datizord: M@;Z@&éé 0:4delen and progenitor

PCT/ 1152004/ 002417 5péthcMBERe RRL Et ﬂventz&edc&% teq”ﬁ«'l e e qqucp%e%t édﬁ:%ﬂe

refers to a di sdcre e Oor neasura Ie anou pose ssue
adi pose tissue ‘" BE" AR 63 détie r"ﬁterﬁt%@l)teﬁéesaetgg:ﬁtnw B Aoy une of
the unit. Basedromh béies,datuding dantiafGredh daow €PIGR) abdiVascobr PrdoGessedwh

l'i poaspirate, ras, I‘(aqu) joﬁfgimﬂ@bmaﬁq ﬁmemiop@ﬁ ?u‘%?l luH}l ﬁ\r < & quprqpﬁlp‘er-rli n which

at least 0.1% ?f 1tfh (f ?{ ent Is stemcells. Inreference to
the di scl osur e "HEFE 005 G {’“’fjfm”a(:h) ffd g fplp 15’@%”1’71’92;/?” "t”éﬂé’w%@”t HEMENtire
anount of adi p@@é‘“ wivsslueryeifbvdde lf‘zncdmm figatring ndclusiorreganfuaemonjnt otthetndi S | ess

than the entir ﬁm@@bhﬂh%n Afect@dhd 988a1d zitt%ysﬂéﬁt1[13@%\51@@0%&3@1@31@31@%}) “@&meJ‘JAUS a
unit of adi pose 1 € s JTBY, not her unit of adi'‘pose tissue

to forma unit (tan adl "BoseE tite%r%’lﬁ]%"{ﬁg ’el’ﬁ?;{% méo 4 ?xﬁ’r(rfsmérm"’t)‘ﬁ’lslfﬁﬁlsteﬁatﬂhl s the

sum of the i ndihgi d‘ffazpntgmntlgto cardiac myocytes. Accordingly, the instant disclosure conclusively
30 demonstrates that the inventive adipose derived stem and progenitor cells of the present
invention are useful for the treatment of cardiovascular diseases and disorders.

In order that the present invention may be more readity understood, certzin terms are

first defined. Additional definitions are set forth throughout the detaited description.
As used herein, the term "adipose tissue" refers to a tissue containing multiple cell
35 types including adipocytes and microvascular cells. Adipose tissue includes stem cells and
endothelial precursor cells, Accordingly, adipose tissue refers to fat including the connective

tissue that stores the fat.



10 As used herein, the term"portion" refers to an amount of a materi al
that is less than a whole. A mnor portion refers to an anount that is

| ess than 50% and a major portion refers to an amount greater than 50%
Thus, a unit of adipose tissue that is |less than the entire anount of

adi pose tissWe uemp4ed from a pati ent is a porti on of theCrvespomadsiatdi pose
tissue. As used herein, the term"stemcell"” refers to nmultipotent cells
with the potential ti usdBheginf herent' mﬁtce aulﬁﬂseu@ue\/aﬁrﬁr@&% Odere@t Peeap@hll types,
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types, whichs peEJﬂ@Bt[HﬁQE‘@mﬁ)Eellgofnerefer%r&@% i gxsafléé\ﬂghér&p% gzggfa Mo 1&1@%% limted
or no ability to se -renew. Sone of s Yosed

herein may be pl°BiF 1ot B 2mpuet o edigpsh Ezﬁs‘é‘i lﬁm""@f? @‘Pﬁl ééﬂlem’n?u ﬁ*b@?o‘mfdhat 'fsé%‘:‘ém cel |
frequency" ref ethan thoentihempuidiediposd tissie oin@nidEBMORSHEAY @Hs| Aund o£dipoageNE C assay

V\h h d a c C U155 { 1T ur adl
(10,000 cel |9l gl ) mra” ot i et SpRs Bl ol uh B8 WP (1 or

exampl e, DM MET t”ﬁlmﬂﬁg%tus\é%*‘é‘ﬁﬁ tPeelad“\?\‘,ii‘i“}'u‘mfl?3%fet al calf Ferm 5% hor se
serum and #5 anti bifetied hagit.itmtenp Jpdriion” abpent af alolus of a maerig thams 150 had MO A— eek

after velliich, wew uhes p@ﬁﬁu@fﬁ@lo@@%wu\ﬁ! i ;sh@%m%@%)’aﬂa& QmQ&%ﬁQA QR}8
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nore than 50 cells aqee 53%% I

as the nunber of “CFtFF“0H m} o E‘g’r“ “ﬂ?)@f aH‘B%SF g%ﬂ“’é@t E& ﬂémlﬁleﬁ’f‘@‘(’ja“(“f”ﬁr"

exanpl e; 15 col @W@é‘ss{a}mﬁm@@lﬁ@ma getipt aeotion of ihateedvediadippsdis@B0 nucl eat ed ADC
cel | f gi velsI a stem acaiel h&sggqmaﬁy"s@i& 0311"5‘8@15 toﬁhﬁmoﬁeﬁd Jeusrwmﬁé pdae?m:ﬁft’r! cul at ed
as stemce nmber of pucl eat ed

cell's obtai ne d. é?%lﬂeh 1&%:11% vaueﬁ tﬁhe: (((:Ylf)@f)% /()vmg]fpm&ﬁof_e or 8?186\13’?01]{1? g‘iﬁﬂﬂ’tﬁ@‘—% el | S
express the cellPvalig éléfféo Wﬁir@e‘ﬂl %ﬂ’@@&@%ﬁfmeﬂiﬁmlswah@@n exprebsegenby

mar r ow- deri ved st emaeedel BerdiBak I‘iéfm eﬁxog@lutor cellg%ﬂe}s to GbRR:, bifotdk, %pm@%ﬂﬁéﬁ§sed by

adi pose tissue-gef & S . C used herein, the
fenor "pr Ocessec:éﬁjs J'rh tﬁedabﬁlb g]dﬁ’i%enf f.(:(ll%() ?ne or dmm c')zglle% cius;?s}ﬁmpf,xﬁo(%“}wﬁ Ra¥ Wian 35

processed to se“ﬁ%fﬁétﬁ@ ?qﬁ%mléd’é‘icbéﬂ’é él“ﬁ‘iﬁl“aﬁo é@ﬁbtﬁ’ﬁéﬁt*’m(“e Sejoe Oftﬂk"r‘@rqgefn!pbnent
cont ai ni ng st enElgnithclopt BYBNHATOE plGEolef) from t he mat ure adi pocytes and

cornmective tissue. Im(%d{,r,glg:a: on... efereed f herein.as ‘adi pose:derived
cells" or "ADC. " U@épl cally E%éncrjtla Lgllribéﬂt bﬁ“ ‘4 ﬁcilum lfcjﬁ:JL el f g nm‘?% \c}&) 20 0O

4/0 74 45 7 PCTFP! d’b%?‘"e‘blsiiwog%ltftdawlécr’hts&vamsqﬂewgd @Hﬁ(@é‘@aﬁa@ﬁe%@ le*he cel |'s
fromthe adi posél fangguelt.(Thelliget) eid frewt yipieel Ilngdmnodap@ltm@d/fémygr@\antfeﬂ fugi ng

a suspension Ofrvé?;%U, §xfﬁﬂmhf%jutnh%;_.,%unﬁﬁggzg (BOAL &nﬁ‘tﬂh@%%QQHQ,wm A

centrifuge gontaT - d hereln rase " car ovascular ‘condition,
di sease or “di sél &’éotm’ Mgy Oﬁt Ege &y g i"fh@f aeg piy i dik gees praPatt eri zed
by i nsuffi ci ent¥ithUndesiviedidorolabnof mat: tar #Hi atls buanedndn: CRYL-E. Stenk 8@her ni ¢

heart disease, hmﬁe&@tlsed‘e\@hmed Ja%rntlm% %ﬁéﬁ?*ﬁ%&gwwemia%ﬁéfeﬂx%m E:Si%& hpe heart

di sease, val vul r 19 sease nge eni tIa heart di sease and_any condition which
| eads to conges‘f WE ey Cf""éi’it Pt PG Bite {00 npslepted ‘éﬁ? 57F ¢1VE Aflfivan
subj ect. | nsuf fpltirapneorf 1gkmditaradell oantgi @calculated as stem cell frequency multiplied by

30 the total number of nucleated ADC cells obtained. A high percentags (~100%) of CFU-F
grown from ADC cells express the cell surface molecule CD105 which is also expressed by
marrow-derived stem cells (Barry et al., 1999). CD105 is also expressed by adipose tissue-
derived stem cells (Zuk et al., 2002).

As used herein, the term "processed lipoaspirate" refers to adipose tissue that has been

35 processed to separate the active celtular component (e.g., the component containing stem and
progenitor cells) from the mature adipocytes and connective tissue. This fraction is referred to

herein as “adipose-derived celis® or “ADC.” Typically, ADC refers to the pellet of cells
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function can be the result of disease, injury and/or aging. By way of
background, a response to 10 nyocardial injury follows a well-defined path
in which sone cells die while others enter a state of hibernation where
they are not yet dead but are dysfunctional. This is followed by
infiltrati onWeR0@f4&matory cells, deposition of coll agerr/eRepaniiiof
scarring, all of which happen in parallel with in-growth of new bl ood
vessel S and a detpiee bofastiondnd nepedtigetd cenlembirhie a&@ou&@ﬂm hergidis Jdrgus een

jischem a” ref ciiiLonARknhataLikellbl SR b SENGL MhE .l 9 LagUSl LoD of the

15 infl ow of bl ood  Lerm "myocard 'St Atory
di st ur bances caﬁg%‘f'i‘g“o‘ﬁ?n 2Sr onary at her oscl er05| S and/ or inadequate oxygen
supply to the rryocarAélnmﬁwrﬁmrthee:x)awp‘bzeghmauutalaﬁmiitem,rwﬁﬁa&dhsalldeﬂ’ Rfide@td on

represents an ighLeNes §1| c@sloﬁeﬂs SEhes £4 f)ﬁﬁéﬁkﬁoieﬁtoun%%%d%{ ol %‘rma ca?d%sa% %mctfoH

insult results fronh ﬁcc usive th
coronary circul &i'E1™a ?fjtpql%ﬁ&cfgge‘“&??”éﬁ%“r%ﬁ?féﬁf‘d PW“W*}TYCHYP%I‘H’@VW@%W di al
net abol i ¢ demardisassexdedd dshe, suppia) haft dis@€: wXygeshdition ileh 1EMOGasdisabe i Ssue.

As used herei n,nelih@iiehm’ sﬁﬂagﬂ pRO&NE8S 'ashum£1 Ju%eé thquEf" ngnil%q g&%&?ﬁ lgé{‘(h by i ch neW
bl ood vessels Aar gwgt ner at eg’,f from exl sting vascul ature and tissue (Fol kna

1995). The phrass *rah%ite rosg aEms IR g rer Sy Yay of ekerendt ISRere of
exi sting vadculratoesrdal ijriefoBdws @ wielktlifion! path it wisduene delclivermilacthess coted 4 sta@al | y

dependent upon cﬂu@bl@g@ﬂ%la@ tle}_ha?e SRQat @e@@QMsazegﬁyQMJﬁoa% new bkood..25, vessels
arouynd an i1tch. run area, inproves

provi des col | at, %ruanL noﬁn% m%atllonn r t

bl ood fI ow, 0 Peviates The %’9??6?%%? LAy pwffoﬁ’ém? &L pleriiel bapp ysed
herein, the ter“f’r?afaélﬁlg’i‘lﬂigéw‘éth of g tbispd vesrels harylepgesficontipred balli dadth. r &fweeds t o any
] m)WP protein ?ﬁ@ﬁbﬂheteﬁlﬁ "lﬁihaﬂiﬁlt 1eRG 1 %@V\{B&h@fi t1ssﬂ@WleJnQQﬂe Yoe@éﬁdufl & rll%]';n

exi sting vascu angi 0 ] actors for use
inthe ?nvgatl 5‘?0#nc?!goge%%m o 3cmﬁj(5% lsflﬁclﬁiatrggw “bcm Lﬁggﬁ?‘gfmﬁscﬁ?\%s Fact or
(Luttun et al. COIB’(‘)”@@G’?W‘*J%’%‘F’&)hla‘b‘-@“@@kmﬁysuﬁtlx tprthle ayporgiuia E¢reran(pldbvar | nej ad
et al., 1995), aeateambmytrmnmlsleuamg%@g,gaMcaétﬂc mélh@& hlﬁgaraams@s fBuschnan

\e/}EGgl B, \2/2%'?;) ’Cu}éﬁﬁgéﬁh?ﬁm\ﬁ/%%:&%% ﬁ %1 throml%owt o emgcinzb?jil} mEtg:r) fOB%Y flicll‘ci?:%%n g et

al ., 2003), fi BPUBIOESEGPEREReT ’été‘thtﬂa the gyl nwlﬂ@ﬂmzielb@@ll ceeqaiBFugply of FGF- 4,
FG--5, FGF26 ( Botetrao @b madeardiaR06O) , Angi opoi et | n 1, Angi op0| etin 2 (Sundberg

et al., 35 2002), e 9] &l (R 1ﬁ.,et H 3) 1y BVE:
BVP-7 (Carano and H%gg"% b Rl R}‘gp"%g:k g5 Hm“)b‘ " %og Vo |

(Shi germat su et Y&fels aregegsEed EEf”éiﬁ'ﬁé}‘Pf‘?“ﬁt”{eﬁél@)\ﬁs‘@t(}“’”ﬁ’tan 19%@0@? phrme &eisity op| n
(Beecken et al o1 r=ROBYE" riot bovihe refdvamonliof bxestigd vaadulaprd? 00R )alicvianelobh@bien- 1 - 8

WO 2004/ 074457lsam| Jﬁap%/c@%@f ol ek BAGRALA ad 20 DB By 2O0RAANA

conbi nat i ons tt}recrrgc ! ‘f%h %ﬁn factors can act
conbi nati o wi t RS KRoTHErs o i cedmpraar i 8h““°a°+f©1 ’%@ﬁué‘%‘é@?"ér s can
al so act syner gidsli el Iﬂy,uymmenserbyverﬂ hethe tnbinkre dsafdlaetinphe the “daogars i s

greater than theosum anQI)geIuE‘ @ro@fn ' ?&&@to%fq I:lﬁ@n gﬁg!n\/dalgﬂﬂlof I‘:]@xﬁ&tgﬁ %10(%@'}(& fl

separately. The term ogeni.c fact or™ 3 eni ¢ profein" also
enconpasses fuhct] ona Sseg%é oGl BrEE R a‘f%‘@?"ﬁ?“%) gﬁi‘lﬁgrg?&?tai“%ﬁﬁ’lm fagi B gues
i ncl ude, for exanmphe nvénline ivclodr butpor tok omiedob, Rikerd Gotvtr KctorFlimoti «oria |
anal ogues & s0“0012)n0J1dd£2L§ha§d1toorolgdIS%MPclng :ﬁa@r%ﬂ bodhgepaWhi &0 1spdstQuibe
receptors of tolecmp%agu (Eo?oni?' ré%hmltatmw I"actm {Busct 1Enar§1 et al., 2003), Vascular Endothelial
Growth Factor (VEGF)-A, VEGF-A, VEGF-B, VEGF-C, VEGE-D, VEGF-E (Mints et al.,
2002), nearopilin (Wang et al., 2003), fibroblast growth factor (FGF)-1, FGF-2(bFGF), FGF-3,
FGF-4, FGF-3, FGF-6 (Botta et al., 2000), Angiopoietin 1, Angiopoietin 2 (Sundberg et al.,
35 2002), erythropoietin (Ribatti et al., 2003}, BMP-2, BMP-4, BMP-7 (Carano and Filvaroff,
2003), TGF-beta {Xiong et al., 2002), IGF-1 (Shigematsu et al.,, 1999), Osteopontin (Asou et
al., 2001}, Pleiotropin (Beecken et al., 2000), Activin (Lamouille et al., 2002), Endothelin-1
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activity of the factors in pronoting angi ogenesis and/or tissue renodeling.
Met hods for generating such anti-idiotypic antibodies are well known in
the art and are described, for 10 exanple, in W 97/23510, the contents of
whi ch are incorporated by reference herein. Angiogenic factors used in the
present i nveWwizHO¢HA? be produced or obtained fromany Bui/tsbé@csiour ce,
For exanple, the factors can be purified fromtheir native sources, or
produced synthékgoal knd Spincly l0eD)@Rb bdiditi@X AKLSS | Ojﬂ'}g;()g@,ﬁ kReloks fan be

adm ni st ered t opRALIERY S BS: oSt Ll maler nativel t he
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connections (Ca eliet, g % ]2002)
More parti cul arf 8% $6h 23 ‘r‘i@’élf gni §d‘?*°'hf’ée i”ﬁ“ @or% in P’éé‘r‘lﬂl‘f e rescalifd e pansi on
of arteriesifby eammlq, fﬂéY%??/@mOoﬁw engot bfethic kre tndpsn@oy kefaasclegincel | s from

pre-existing arteri %@ge&@ﬂ&@r@&&@ﬂ%ﬁ%@éﬁl 1}{4;L9t9>11184n%9910&f3ed&%&%%%1 tahfsue
tunor or site o vesse grow OUtSlé‘

affected tissue méar?; Some n?ﬁﬁ%?’?lﬁﬁlﬂcr}?cfﬂls Fhee ngf eﬂé g’élt‘ 9"‘“6? SOWGEr élﬁfhéce‘{ 0 t he
icohemc terri tsﬁli*%*wa‘llh@ yupeombioat ¢xpessent Ehcotbetirnésh ansrinadijion to pAicthterd ogcnesi s

is part of the MMnﬁoﬁﬁﬂonﬁﬁeﬂaﬁvéM Ql%afagblélcad 8€ Q{ﬁﬁﬂn@eiéMnl IS 6%n 8¢ an  2000;

Monteiro et al. techni que of a
coronary artery %%9911 %Iasmld en?cqm% E‘E&%GSO’ * g%”e foﬁm’é‘ft?o%(?}f] “gﬁlf% HEFEO ME Erieat i on

of an artificiatell d‘é‘l"’f“a*t‘él?eaﬁlt vaysdd veBer geemttuging egiressionl §&W)ds ifidnds,, for
processes whi chxaphansevad hr@fdr@ga&l%%l Fecthi@) ddeia Reki A virhfvah&t, ANA Jaectb{l})f ove 30

bl ood flow to i e, r ting i.n decreased cell death and
decreased i nf ar@&s@rﬁ{? c%nogl.lr%gd lcnr?§1a vectolgand iran DT result in i mproved car di ac

function and t her ap@Utstictsenés Hm dﬁsli%@éﬂs”hfé?reio the ptohvess efenmeite satth nig"
i ncl udes reducicoigtcat agkiberndat bikg adbrick @{aﬁltpr@cﬂﬁtu@dél@ﬁcﬁ@ coﬁlfe'ftﬁf{st ((,ermuﬁéf npt om of

a car di ovascul apocndit 0 ¢ i 1Y, )
characterized ?OOI nrs%L tlag:‘g%ld'sﬁﬁﬁ%ﬁa egqod)l E?m Dacffm rlyfﬁtﬁlé?gi L 1Sibe\/éf’”

effects or sympt CB‘H’Ee"(BF“dS"BPaB%‘?“d?Ifé‘é{’“ﬁi tyor didraion plendpgielial Rlﬁicﬂmﬁfh mugcheselr t  and
i nclude, but afempotexisingiatiethla oqunetysPREAlying BRSE to ifaBdntl tiP@l Pinbadr 0NSH,

di zzi ness, SyNn¢ORGm.BA ef@se )@iqpqm’oclg %@n %@Lrﬁr’ Ihcp ‘2(16,1(, s 1’~quI Qtdl igl'{%lfmrﬂg fodl Flg:n ti ng‘s

used here| N, V\%S terr;rs "adm ni st eri

are used -9 G & 41ty 1F5€’?F/“U$‘20’0’21/ @11:15%‘357“1 ‘Pﬁt"é;r eﬁaﬁ@@aﬁm her ei n
and refer to tRerpkacenemptrt of tit hemADE@hsetth enybaventstiomia (i a ssubjoect by a
met hod or rout eaWaiLdnalr, @@‘3‘ tnsldéhﬂonaﬁm l:o%ﬁ'l%‘h SLHQEa‘% {Cajll‘ilqlico&glf‘érglﬁhj B, %pagqhe ADC

at a desired S|ta§é§5_&5 can be adm njstered by a pproprlae route
which results PR detiN&r P feehdo e hagreaios b a&ff“’iawofl“}ﬁ%ﬂéjﬁ?é? ECtEihEr e at
| east a porti ofl P97 Hbuse plotesscphiclo rpare atisioghesis Halook las infewraiin ibprwicabl e.

The periodiof WbatHolitd Yenhic iR r@s@itll@m@icﬁ c‘aaé’cd AL 2 Bl Ofinky &SHRIECt can

be as short as 11?‘10&!!311%1)13 Wqusult me[mg:ovedtc IX iOUI’ d flllOUI’ o bt Ofa fewdays, to as
| ong as sever a] P aapet ardiac function an tcrapeuuc enetil

As used herein, the term “treating” includes reducing or alleviating at least one adverse
eifect or symptom of a cardiovascular condition, disease or disorder, i.e., any disorder
characterized by insufficient or undesired cardiac fimetion. Adverse effects or symptoms of

35 cardiac disorders are weli-known in the art and include, but are not limited to, dyspnea, chest
pain, palpitations, dizziness, syncope, edema, edema, cyanosis, paltor, fatigue and death,

As used herein, the terms “administering,” “introducing” and “transplanting” are used
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As used herein, the term "subject" includes wane-bl ooded ani mal s,
preferably mammals, including humans. In a preferred enbodi nent, the
subject is a primate. In an even nore preferred enbodi nent, the subject is
a human. 10 Reference will now be nade in detail to the presently preferred
enbodi nent s wb 2ethe74ssmvent i on, exanpl es of which are il lrstvsatedoing t he
acconpanyi ng figures. \Werever possible, the sane or simlar reference

nunbers are us e(dtedcllmngclslﬂy Iekreawndﬂ@ﬁm amé pta&fﬁqeﬁl%ﬁﬁé AIBE bRk ikRntlof T8 a hiect fhe Same

or like parts. ul e . not at t I'if1'ed form
and are not to lkeﬁgog ?sgﬂes‘%ﬁ?h pesul Srlln arte Sé?%tha@@caﬁ @W?lheg%ﬁ%? ?Iabascﬁ?l@gﬁ@r &, for
pur poses of co Fanieerdaingicrt A pryappBpard pute dhick cbilomafclivey rs2 dsich as,

top, bottom | ebdasionrih G kybjettByhied @WBast OMRIon oARONSS orQ@&&%ntSt})@ﬂ@%Elﬂ remair€arl , and

front, are qseqlm et I?he %ﬁ(%eogwtnab d19¥ 3&1% c@l?s aﬁ he Xlstlagonq V%b_ﬁgt c?unl{; é\?]%?1|01 L7.ectional

terms shoul'd not be scope A4n any
manner. Al t houd” b ¢ é‘(‘,‘qn%ysfﬁﬁ éOlF’F‘e}OélffﬁV dops @@SIOIB&FS @eemlapawﬁ i |lustrated

embodi ments, it is neoub@ havngakstapdabhat mclnﬁ@,ewﬁmeﬂaaaemrﬁusarpeebegsent ed
by way of eXﬁ”%w?rgﬁﬁ%M m(ma}ﬁ@%n F%ﬁfemgdhem Qaunen the subject 18 eh%rtma%mln an evenhe

foll owi ng detai escrl t| on, scu§5| ng

ernbodi nrents, "%¥° R‘%fenﬁ?éer&‘b’ﬁ’éﬂe’?tdﬁf‘c?‘“fJ??tEé\‘?‘é}’anal I m)dl f| cations, alternatives,
and equi valients of Réfeencewiadivie fage iastetiby tiﬁeajxdseﬁtwwa'feﬁeddﬁ&o&ﬁisrﬁd &t s@nd scope
of 1 0e [ mvent | afi, AEhbAeeh i LS. ARRSTHEA. SL 8L solf1C WLERE N, hvent on

may be practiced in conjunction with vario ssue epar at’

t echni ques t hat™SPBe ¥ SHRTEREIHEPPRPeSEIsIAn Bhé=Hpgs an%thﬂdffé%wné@lcﬁm &h of the
25 conmonly pr detshroed liRrace §shalidpsotdniat haeiwee e hengiifedSmanevsascessary to
provide an undetsd @Rdi RgedEndt benPhESERL héx&y %&tphggs*es é%z%ﬁlkd@? Lﬁé’claln{} one

enbodi nent, the gdesent invention is directed to a cel ation” present
in adi pose i s SH TR LGS EHY 2k PRI TG PP Se: H‘i’%tﬂlé:i‘i: r‘i‘Ej"‘f’ YEEB |
popul ati on i nt aeaa andhénra pregredarith mapecpa thieerdomporing frewitgse Staaitctiofal terms

car di ovascul ar sginfeaee @Ry Hiisendelos ofﬁla%v%lnl in 3y npa%lr” ation Of the

adi pose tissue may urce_of cells for
appl i cati ons. Armnpﬁl(g]f%?feg ?ﬁigﬁﬁ% TPhEEEP |°§‘dwet§}“b%%%§ag1ﬂ€f}fs feyBn¥r ati ve

medi ci ne, such “B@SGP% baistbee ehbtdingat archeesttddtyedywif tehenpbged evatsi ng del | s,

i ncl udi ng car disguaseulrgy mﬁh‘&@@:ﬁ@&loﬁﬂ@ d%[&@rdg‘%'iﬁxon -gﬂ%u@heclaéc%vﬁfg exchliBry
popul ati on may empjéhmeggs QL' stered to a ““’d BI en car di ovascul ar
[

di sease or di sor Sut™ ot hiet 88)/%‘55”“&"%%3% tdflg\ﬂé“‘f‘lle%t & 35 |n
particular, t hé*“‘??ﬁ@?étﬁtas inﬁwéfﬁt Vigin fhs seffit endtseabe tob thadinpue as idsfogé brdlrei ved

cells and net h@ﬁrﬁﬂe@ilmbﬂl&lﬂgp&aﬂﬁn%h@n nkaaueplmve@ruaéonjamaemu @&oﬁ@/@uc&i can

contribute to gipim gp[arrapgq,qw ] i cardial, repalr
regeneration during qiahLm “Brocess ﬁrm 8" on“c’l ij“em{] 15 a”donli(jj Yokl 814/ 074457

cess.
PCT/ U82004H)05ﬂ’7n°1‘bft *Pféﬁ’%"’d P& af5iPE i ’wmt‘wibéylﬂlt‘ﬁew ¥e ﬂaﬁé“lse‘@ rreg ed fifowt h
factors stinmul atdengnangw’ bt pachruwessied. formation; the ability to synthesize

and secrete growth !tf@&& 9 3$ mst;nle g;gll ? {en‘gthg rleslcntﬁll(lcgl}{; 1\1/§d el%@gt c,ﬁ)Fc%ptll%go%t 1on,

the ability to p r0|feraeand ate 1nto cel
participating Plﬁb@ﬂféwdlpaftdiﬁw \?é%%%?m%ﬁl ’ﬁ*ﬁ’ﬂ‘idé)f?l ad!”r’féﬁ“‘alﬁ% fhf ¢ PPliill?é‘P@’l“?aZfat
damaged nyocar thinwmoasminal pdiieddifér Hieoantkaoiabidomsoar((@ekdsagedisaepogint t=tin and

cross- | i nking) poptll%n%p nb h&i}%sé a3l 9&&1 bl QLS AR Jthif 8% &Ltﬁ%ﬁ@a;}pfi"&a@ongpsc' e
Among other things, the cells may be used for regenerative medicine, such as diseases that can
be treated with regenerating cells, including cardiovascular diseases and disorders. The cells of
the population may be administered to a patient suffering from a cardiovascular disease or
disorder without other adipocytes or connective tissue.
35 In particular, the present invention is directed to adipose tissue-derived cells and
methods of using same that have several properties which ean contribute to minimizing damage

and promoting myocardial repair and regeneration during this process. These include, among

-0 -



cells capable of contributing to nmyocardial contractility; and the ability
to proliferate and differentiate into nyocardial cells. 1. Methods of the
Invention 10 1. Methods of Obtaining Processed Lipoaspirate (ADC) It has
been di scovered that adi pose tissue is an especially rich source of stem
and progeniworogeb4:s. This finding may be due, at | eastramugarntopsito the
ease of renoval of the major non-stemcell conponent of adi pose tissue,
the adipocyte. dwus, thé abiliptid sythesan aacngkmaalalgmlth aaétoﬁts&‘rg\llﬁ§ng nBb @ﬁ@@@e@s@l

| i poaspirate ( i at. a fre n east 1% and
nore typicall ypigﬁeg%e?l tee%lﬂ% u?)g)glg]es%% anGSSGCIFtalgTr?Wg] CL%CHS E%W@gn%?enf‘ﬁé‘wi‘lﬁ%ntl on,

ADC has been = obtHisiiay Sty © swntifars sndrbiamatse nvodls dzecllpparstietingdehdws. | n
even further enbediversntsmativhehe 2ADE td Sigph @ﬁﬁg@&q@&aﬁmﬁb&ahrﬁhbﬁ s@pﬂa%aa&d on of

cel l's where st he{co?ltal&md%uloﬁl aﬁ@g}§sts 'hfd#ﬁgg tﬁéebl %lt 1@ 9140% te andt erennaic mto nalglkce with

popul ati on. The ur| uency fafned TH 4 ESy

the 20 inventi o Sh‘é?@?/n" fgp %‘F‘B%ﬁ’efd W>§°a§{ﬁé§?f§ﬁ‘tﬂﬂlm prg they ebdliteto priierate hed

publ i shed fr equéffreaptiad ind miymcadi@0ce000 (0.001% in marrow (D Ippolito rt al.,
1499; Banfi et al., 2001; Falls, et al., 1993; Muschler or al., 2001).
Furt her nore, cc%l I ec&%@&_gf adi pose tissue is associated wth | ower
morbidity than ™ col SSHhGPYeRlian i | ar vol ume of marrow (Nishinori et al.,
2002). In addition, adipose tissue contains endothelial precursor cells;

whi dh are capabl e of pr qxat@hwobﬁﬁfngﬁxcegsgaBﬁ&%&g@@@ 25 (Armhara et al,,
1999; ausbal or al wanoto et al., 2001)).
In practicing the n%thﬁ zif%“ @F?&elreéls‘ afjeepefifite if AR ey Tich spureg PRSI AN st er ed
to a patient areengba edillnebhisfimding adi pdweattdag suert, hdi pESE rénE 8 WLtheArjorbe

obt ai ned by anmoﬁﬁénhﬁléﬂl Jéﬁl@dﬂﬁht Bpad%oscgngﬁ Qhk a@fpc@'E IR Yo b%lﬁ' lulnaﬂ eﬂzdtahﬁalar t. For
exanpl e, adi posgldles atie I.on-assi sted

| i popl asty, ~ul t rasof’focéfsgg §Sf’éacﬁe ﬁr{%gfﬂnﬁ?f §em 6iJll até’)ff?ﬂ‘??ﬁr?if“ ii’a?tﬁelc/‘t Biry. In
30 addition, tHerprRieddaeds tayd. P clhydeingerbodibémadliterinehtos uEhC prsdeadur es,
ISuCh ?S ? COg\sbIoElazbddQﬂucthmtﬁﬁ%Q:leﬁdeQirt@Jmt hllm@erﬁ @Misaﬂgevwﬁhﬁeg @1111%§i§le§£§ )

i popl as
I’epl ﬁpl an%/atl ol n% 1510ce§<y(? t{)obt ina Pci‘?ulatlo o% c&@ \xi:tezc, fléedgmé:ﬁlkﬁfuambtp u;&t8| POe/O ? ed in a
manner that prﬁé§@¥3\’}@§e ltolﬁ@d*v)il aBISIP}“Etyﬁ@ﬂfucﬂph@“ sewlcHislobringiompomdnte vatdhet hat
m nim zes the livie@bi ﬁb&ﬂdﬂt@foscd@&&ﬂ&ﬁfﬂaﬂﬁ&b&@ﬁih@ﬁ thi ﬂ%llﬁlkcﬁﬁelelﬂ?en&’yotflﬂuﬂ@@ gntially

| ecti ous of GaeIp, AUGD 95, BAC ST \@0and) o1, Spolkitises. IR Lhe Ui ssue

extraction sho ﬁ; sterit “Hi ni mi ze
cont ami nat i on. 2Sgttl-o i@@%@@t‘@ﬂeci"?ﬂp@m’lmﬁt ermilﬂswlﬂ@émih Bbengliditveivove t he

adi pose ti ssueclf¢tiofvin faitar edinmeas makoWDNRHin@E St A, 7008 MRddidion, M@Sé fisuemet hod

of collecting t”f.lﬂsdﬁll.‘:le;l\%h]t]hl ;»rcwg‘%w PF}{D"%OPQZV le S 0f1JE)CC<Tmu$?994/mOO§f n (\,,m ni mal
potenti al for ste]m cel | m( 1 oct at W th ofhe

t echni ques” sutH*4& © ‘sé‘Eﬂ‘iH é‘a’és%{)%lt g “1“1‘3‘bdmla'§'~loy *‘“F@?O‘%-Uéltsﬂ%m assi st ed

| i popl astic procedun e&;llf&glltlpm&&odaldﬁslbl@d hesei @lel: S@El&d'—ubydninﬂﬁﬁ{dttb@E]ai@xﬁ{

cannul a 100 ot be8kqaf-adlDaseyL BAWE 5RO, RIESAN I, LISABLLEL

fol | owed by aspi rat on of
embodi nent | Eﬁ’i}ﬁgp p °6‘3??Hiﬁ1‘&1 ;m a1b el“ ot%ﬁ}?]% aduque %§sue may bc 1emoved from a patient

by suction-assisted lipoplasty, ultrasound-assisted lipoplasty, and excisional lipectoray. In

30 addition, the procedures may include a combination of such procedures, such as a combination
of excisional lipectomy and suction-assisted lipoplasty. As the tissue or some fraction thereof
1s intended for re-implantation into a patient the adipose tissue should be collected in a manner
that preserves the viability of the cellular component and that minimizes the likelihood of
contamination of the tissue with potentially infectious organisms, such as bacteria and/or

35  viruses. Thus, the tissue extraction should be performed in a sterile or aseptic manner to
minimize contamination. Suction assisted lipoplasty may be desirable to remove the adipose

tissue from a patient as it provides a minimally invasive method of collecting tissue with
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syringe, and the adi pose tissue nmay be aspirated using nmanual force (Asken,
1990). Using a syringe or other simlar device nay be desirable to harvest
rel atively noderate anmounts of adi pose tissue (e.g., from0.1 nm to
several hundred mlliliters of adipose tissue). Procedures enploying these
rel atively swalzboidemites have di e advantage that the propedus:esseany be 10
performed with only | ocal anesthesia, as opposed to general anesthesia.
Larger vol unes ﬂi‘mmaaiditeﬂmm b1 SHEARRVIG: i&]&yb%a&,m i offer e SLGR %%lgc than
several hundred lggso ndassxstedrl 2)} y require general anesthesia‘a H

di scretion of the donor and X he person performng the col | ection

procedure. \Wen |ar Gerrsuafion-ispresed lmﬁpiad{y Pos@rd;adiguse timnas ciisitadedinke@iober £ enoved,

relatively |ar g@ﬁnulqﬁzﬁ@&l&@-& @IE}QS&%@H@E’( gase%!-‘imh'e 95@1&&1%‘110@&1% ?tgg o&fP! oyed
1 ON cto

;)Pof:ggurpggcﬁgglraﬁéd’ S%‘o[m;rg S‘écrti%n ﬁec‘)’ ¢ |hh1°‘1‘3 G(T ? ‘ C“braoSB“éﬁﬁ?“@ P’ﬁy F%‘H‘n‘}/éi’oﬁ pose
t i ssue-cont ai ni AGER @%Uésdll(oee fgpsue nsak|bﬂ)Splrcsedmena)medald@c@(mskemd@m&nUaxhg gart of

the procedure; sylifpatbor bifor smmr@v&maymeldeﬁwa B%@&@%Mm& RRSMHE Qﬁ‘Jths bﬁ the
renmoval of ti ssuy Osg%gsgé |n i.n sur in

whi ch adi pose t| sue | scergé Rvad A °S°§m%}w€“ﬁrﬁmﬁ1 ﬂ‘ghlﬁt?%r%%glp?)? “bﬁ“‘%nﬁ‘:ﬂvdm%b
i nterest. The &dPyse thﬁes@%@feb’hﬁtaﬂldsmeeﬁmwéht {dventaze Upatic amiceduss ol bect ed

into a. deVIOCe Ii‘cffdinnfedm{ﬂh@ﬂy lofl AGaSSkNY oppfdsed A %&&%ﬁ@th@s@! Qlalfger gt Br one
embodi nent, eachggsg t&sﬁe ab%v ﬁns xgn::]ggqo% %ea%F gx(a:ng %1%11 HF 11211§1ttei15 élﬁ% nP Ozfsele of

collecting tissu manuf act u
popul ation, whi&¥d ﬁ’EthB"d’ésat B dispretéca| off éﬁe&hw ord @hcﬂmanmﬁ@razlng theproestivrs or
cells. I n ot herpreabedimenbger vahmbhe adli@kd tGQe 61%6&11:&&0 Bd'h)ém&féﬁl\{@ﬂtzélpfd%l dei ce

that is typi Calcgi}fml'a'ssa%g aJt&ﬁa[Jd's&i? HE4 Q«ls n%g%e aih Ocilgr}{d mrt)l %?c;cgci ertgo 5 rn]; caotrap‘I ng the

extraction pr ocedure. The anmount o ecte epéndent on
a. nunmber of vartabl es | ncl udi ng, but not limted to, the body nmass index
of the donor, the awaisladiipdctony plocdnesisiddl0d adhResed b ;&de@selaa{\me@t sites,

concomi t ant a”‘ldzf)&@ﬁs@ﬁ@ c%xtlt!uﬁg% {}Sﬂk Ft%t !3191 %s r@lpgre(g'é%qg#ntc dQ\T\% Fa(ii&gh grc){;eduls ue is

anti coagul ant thera clirnic ur pose

bei ng col | ect ed™ éﬁe@ﬁl&@y ReEe ‘Efﬁlﬁﬁ‘é‘&%ﬁfheb@ﬂmﬁ%ﬁﬁt*’ﬁkﬁ@i et hdpEFccel | s
(bone marrow orr epsbitk isgady)ent id +blch adposdetic vaenet e igetiihshaiBad ot winkggener at e
the recipient’ suhlspod cell-form ng capacity) shows that engraftnent is
cell dose-dependent.. WI h threshold effects (Smth and Sweet enham 1995;
Barker et al., 2001)"*FRiisieithar & ryyoges Rpm yigtent b eotlgerbr'ar dpie AReifpibg t hat
"more is bett eptocaggig @edlwsab@hﬂsredndmntdnc prebddizncht, rhctdsviees dbypnat foeknd

vari abl es and H&t’&kte&fd@iﬁ%mﬁa@%@%f rb;h@:nﬁhﬁw@%rﬁﬁ%facﬂc'olf a ﬁ@&ﬂ'ss@@&dl o&%sﬁy&h tissue
as possible. | twaa‘s{m cover per cent a 100 m

of adi pose tissue %“Wﬂ"& 1/'“(‘31'? %171/5156‘?/’ B%?GO‘LWOT.’)%TNI m@)&f’?"%fé‘?&& from a
| ean i ndi deuthvl‘@ i esat e any hancsthh*ail deniet et tsegbifp medforobes eslttonarby( Tabl e
1). This reflgl@t,ls;alaparduulwmg ,@ftar,fue&lsmg@&mt he increased fat content in the

obese indivi dual . -thf’ Ig{)u%{ o%’meucf’ colln?c%c/i \.111‘1:"be &Sen&e?ih(fn 2 181fa£e1a?§aglr& apt%c lf,.HWg,t h one

aspect of the inventron
over wei ght donB oclmish fe dhetbadst s mdmnftﬂy doprait theverialailipeofige tebsihteaadipoder om

| eaner tissue harvest sites, concomitant and pre-existing medications and conditions (such as
30 anticoagulant therapy), and the clinical purpose for which the tissue is being collected,

Experience with transplant of hematopoietic stem cells {bone marrow or umbilical cord blood-

derived stem cells used to regenerate the recipient’s blood cell-forming capacity) shows that

engraftment is cell dose-dependent with threshold effects (Smith and Sweetenham, 1995;

Barker ef al., 2001). Thus, it is likely that the general principle that "more is better" will be

i3 applied within the limits set by other variables and that where feasible the harvest will collect

as much tissue as possible.

It has been discovered that the stem cell percentage of 100 ml of adipose tissue
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5 patients. This observation also indicates that the utility of this
invention is not limted to individuals with | arge anmounts of adi pose
tissue. Table 1: Effect of Body Mass Index on Tissue and Cell Yield Body
Mass | ndex Status Anount of Tissue Total Cell Yield (x10 ) Obtained (Qg)
Nor mal 6411420200407457 Qbese 1, 225173 2.40.5 p val ue 0. 08 OuGHLBoTe
concentrated stemcells may be adm nistered in a conposition conprising

adi pose- deri veslrfiteg b alidis maRdiols Ladothahd é!na&?{d%wa%%esgﬁ‘dnlns('rabie b
nnective tissue. In

substantially free rom;
certain enbodi nent 2% hi é‘benﬁfg"é aﬂ‘ecp}ﬂ“%ﬁjg%aé“’é‘?ﬁtl“El%‘é?be%‘?f‘b"b‘}‘l‘élnm“iwﬁm\A5h| ch at
| east 0.1% of tihRs be desirableainacaspiesicnwiledrie sspedt nf tht hentienb obtkimbrdesgmaiheof

conposi ti on hasisae 6@ lo{fdpll/ei’ght @‘c@cﬂ‘p&ﬂ@;ﬂgd b Fhe WAL alhQouRiR mltﬁcﬁjnlmsﬁoﬁpi@gﬁgﬂ se
bet ween abouyt 2‘V apd ﬂ‘us of the c

concentrati lcg)ns baerts,” JBIS ehpepvgtion glig Hldﬁgtes%att]ﬂl? ‘Tgﬁo??qﬁsrlé"eﬁ qus P?’l&‘l“ﬁta%ﬁ’ in
di f ferent conpdsiitduglpgith W%eamm@QﬂIPQbawsmy i ncl ude additional conponents,
such as cell differentiation factors, grovvth prom)ters i nununosuppr essi ve
agents, or nedical devic in certain

conposi tions in which thga%%éan%gegtlo Eodﬁi%?s’q‘ ’ﬁ’q SS% ag:;%’g«ﬁﬁ\é?} one type of cull
(e.g., adipose-defrdddessiémSieat| s orAmeinpddssuder | vetbtal edidoeihelio’al precur sor
20 cal s), any suitable nmethod for sepafating the different. cell types may
be enpl oyed; suc 35— R £ es that recogni ze
and bind antigens present on either s cells or %Yiddt hel i al pr ecur sor
cells. For nost apptfcations prepar a]t,iﬂéhl?@)f t he acti45cell population will
require depl etionpeflue the mature fatgdaden adi pocytgs conponent of adi pose
tissue. This is typreaHy—achi-eved-bya--25-seri-es-

dlsaggregatlon steps in which the tissue is first rinsed to reduce the
presence ofi’free |i Py cptardigedisinay hs sdmptsiered i eefdmmttﬁylt@@ymaladdlwﬁ pher al
bl ood el enents dcr(v[ad.?slt@ﬁ&:ﬁdanﬁﬁ’oﬂdim&ﬁlcﬁﬂ‘ﬂmMﬁﬁ\S@ll&uﬁaﬁM@‘ﬂl?ﬁe&hﬂiﬂ Aur b

har vest ) and EJ&I?&%H%&%Q&(@ glgtcg gin enlbﬁglmeﬁg t'hg] co%%%sﬂ%n Ihzg (%!Sll?&% ccﬁr{})c}aanlgrgﬁ{ SC6| |

popul ations from the connective t he
entire adi pocyt"8<kgrireifert of el %%Y@MlscéP Pfh?ééﬁb‘iﬁih@m% lhq aymgesiign Bseéd from
30 t he stem cekéllupompenentn wiichthiecadilp 0&@ritd 1S4 abdun20 e py, enhodilnent s,

only a portion Q. Ror ti;Qns vouQerLt!a}? n%cil %9%13{5 &E%”%%%&ﬁ%: a qsrs%%?c %tue&l fgom

the stein cells. Thus, i'n certaln enb

admi ni st er ed \Aﬂﬁﬁ"%rfaﬁ?%’&f’lis IThE)P‘é’é?lﬁ%l%rlmé’éNhélp addiipnah\erIpITnYs owlasv"?ccll

PCT/ US2004/ 005 &iff#entRiiansthangs, ic®wabpr@ier0 hathunodopiies pveedgans; edmedsblegvicd, ashi ch t he
tissue is m Xe%sé(‘ﬁ:q%chhe?e@ Ul 005 csqamw,!zme&@ mf\rh%ﬁ ﬂecplh,s!,qa&ﬂnﬁ{aﬂg c&rt]at-ﬁagu

conponents, such as t lze corponent s i n
adi pose tissue”Fr a’g’n%n“f rf déhbbdr‘?rérﬂ b ey éﬁ”péisé'd‘f”i‘ LY JEPRAL i s
renoved fEbm tHe, patiient mfisoflrtﬂrxwd atwig iy "?lfﬁmbtmli’?i iGps aby mewplhyal dugras the

physi ol ogi ¢ solddlor @NSifikt SntBedies MabbASINRINS ﬁﬁcr a)zmgegj 8% LR LinkNGer & JNOT Moso

(r) of Abbott enac‘lotﬂ?ha[ pmcmgo?tccllsdl pose tissue fr agnent s

For most applications preparation of the active cell population will require depletion of

the mature fat-laden adipocyte component of adipose tissue. This is typically achieved by a

25 series of washing and disaggregation steps in which the tissue is first rinsed to reduce the
presence of free lipids (released from ruptured adipocytes) and peripheral blood elements
(released from blood vessels severed during tissue harvest), and then disaggregated to free

intact adipocytes and other cell populations from the connective tissue matrix. In certain
embodiments, the entire adipocyte component, or non-stem cell component, is separated from

30 the stem cell component of the adipose tissue. In other embodinents, only a portion or portions
of the adipocyte component is separated from the stem cells. Thus, in certain embodiments, the

stem cells can be administered with endothelial precursor cells.
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can be separated fromthe free lipid and cells by any neans known to
persons or ordinary skill in the art including, but not limted to,
filtration, decantation, sedinmentation, or centrifugation. 1In the
illustrated enbodi nent of the invention, the adi pose tissue is separated
from non- adipos@4ntiissue by enploying a filter di sposed matbs2nvsaottiissue
col l ection container, as discussed herein. 10 I n other enbodinents, the

adi pose tissue is 3%‘1@&@1@0&15&%@%&%‘ st?éﬂ%?wltléhscﬁqusuyﬁ'nﬂg;d @utﬁ éoﬁtﬁyng o
col l ecti on cont ai pefrf ald p decant ati on, sedi ne i

centrifugation TeshhFEuEd ?“8 Sm§18 |8‘§lr Qe He S‘f?ﬁta%}hf’%lcgmpf’ﬂtﬁlés ‘P H‘P%Peﬁe“‘tl?gs sue
fragments are thskind @iagaggqsewqeédgmtsn@ canymtodinvethd dipak tifseOihisqeesed or

met hods, i ncl udidg tlﬂ'eﬁalﬂéﬁ Y ailmceti Ofi@€ isbtBlid Qélﬂg PlotRh %ﬁ}rsw{ogﬂé gﬁ%on(s? gi éC/ mi;!s ¢

di gestion with nat or
col | agenase, trPlasmaI?‘lw@gOf%ﬁjgeé Incl? F"é\°§‘é®l"?f‘TPOttSTI"’bSPTE‘?Y?’é@F@p%?F =Es‘l‘ﬁaﬁ"’@ln@‘r‘?dzym&*
fam |y as di scl@sksdeiarrted ign tiRdice lifband 5519 5Pau@ ffsans &men pepsbm or @dinagy skill

conbi nati on of inkehanieahe, &mdot%%ymtﬁlt&n&aegéaﬁﬁ%m, Eegfmeﬁ)ét%m1 @mﬁ@@mﬁﬁ' l'ul ar
conmponent of Ingm Ln di sagﬂg at ed met hods

usi ng col | agenase- rne%fm"%%1 %‘a‘”ﬁ’a‘e@gf %e ‘g‘fcilté?ﬁ %"f”%éﬂﬁe BEEEs 1 mmé‘lmh‘?’ B3 to the
met hods for coltseeby pigplavingrdliersisodsed widivdoiskre leplightioR Qonrgiet, ss disqussdihpreis e
ti ssue, as Wi sahesatmbikkn®, thE @R 115N s s%pasa?ea ﬁ%ﬂ'ﬁonmlwsg ﬂn@l’é@lhn@?ﬁ@@s usi ng

|1 h d
coL agenase { gy B, R 0o PLAShLSLOR ey DYEPLL R, il 050 1

(WIlians et aISBPa‘aTQ@S')a‘e“SFm larly, a neutral prot ease nmay be used i nstead
of coll agenase, as Uﬂxe&ﬁ[b@ﬁ&d‘: ﬁd@n}éﬁ@‘@dﬂ}%ﬁﬁdﬂcg@dﬁﬁle&ﬂél’haﬁny coﬂ%@QQJ)lal Eidlﬁrﬁch@{ nor e,

met hod may errplop)élcﬁocﬁ J@tnéfgl&n?al fﬁgwg‘ﬁl%z?ﬁﬁr s,cl;leﬁr ?()rceg enlzymatligl.?ei?on Wi 11 25

col | agenase and trypsi n )
conbi nat i on®of S¥Re éh“i’yﬁé‘a“””éﬁfelﬁohéév RS FuRh ﬂ%ﬂ’éﬁ%ﬁ@h@ﬁ?%élpasml@%eﬁlé{| on, as
di scl osed i n ( Bngehtelafthe Bleadzyme QBB disclired @etd. va. eb.bs2popuiatpsonor a

(processed Ii pQ@lﬁlﬁhaﬁl@{ ﬁ memxczh Q]%lma&b Eéﬂoﬂedl“oﬁ- e»%ﬁglE *H? ceﬁ“lﬁ %9;950&?%?&6 d

ti ssue fragrrent ty ucl ng presence o0
suspensi on of t°H& ﬁrfﬁﬂ’és@é‘ﬁ"“f |‘b9®’a‘%epfi PeFeE adnB} PRBode |“é|‘Eﬁ H’W“W@Rﬁp‘é‘ﬁ"'“tdhe
adi pose ti ssue duasiadingd gireeg@tetinit: thiemaddpassadtiionianakdher edahdial ner ,

such as a c¢gll .gQli ﬁﬁ;;ol‘@tﬂulﬁ%h@&l&@cf in UTEh?af&HSﬁBeQ?)ZQEE Wgtlgxtap}@{etllc}dml%gh One
or nore condui téh he cev\} | | ection contalner by using such

a peristaltic “PERP**tIAr=nms H“ﬂ? wedifies by dpaner ¢ C‘I'SFIB%‘?‘? f‘h‘é St F@éf‘ga‘j@o
col I ecti on cont&fhEr agh@oBéfesnd ty Willamt keal.c 895 (Witlialne et dl.omos)orfiailarigra. Ot her

enbodi ment s Maye@aREa%ksd 194%/ Bé%?ed(ﬂ'fstegf R¥diaYenRE, a@dﬂcﬁ&bﬂ%g‘(ﬁ%ﬂ)h% fRkptal ning a
cl osed system 15,%5%)1 tion el]s in.the suspension My pe achl eved 35

Ny lels [y '% r [ ') [ & (535 1 y it s
by buoyant densi't i 1rﬁen‘f’ Jd "H E’é tf r‘“f“lﬁtj’af"i“S RN R A BETET tr at i on,
differentiaf adHegwiieend gy 'Janqclduelﬂwtlludﬁll:fwlmwls 6175d ophaseinrtion et dnegzyme,
anti body- medi ated :S88b&¢ tddfbchadich hRLeNee S: Hz&lcﬁ:&d@ﬁ?{%b#@ﬁim et Qih@'f&gf"

i mmunomagneti c bea f I uor.escence activ or ot her
means, -14 WO 2004 Bﬁlil\ﬁfeg %§;266137e036§ i*ioa?”?te) : Jw” s Ob f“e?cﬁ?éﬁslél vari ous
t echni ques and digegicesd tissse ﬁ%@Flﬁ%ﬁymdn@lgﬂlﬁe’r@@@mnaﬁu@sdlmgﬁ%bé spspenyidn of n
(Henstreet et aale.pmgclfQSona@ﬁiﬁ%@ldﬁﬂeﬁfqm@tn \ﬁilcyh,the]aalg&e tl@icy\fhs @isag@xlbgaxedML Prince

:;da:_lahé?ggzog%g td%o dn%b lglomism(fr, su as a cegwggfr?t g6c I} ai%ﬁx 2 e%:iggnsmg nbaagogggber 9

6, 451, 207; 5, 6&11&211@(221}0 caﬁwa)ug?oggllt? gi_;c cell collection container by using a pump, such as a

peristaitic pump, that withdraws the suspension from the tissue collection container and urges it
to the cell collection container. Other embodiments may employ the use of gravity or a vacuum
while maintaining a closed system. Separation of the cells in the suspension may be achieved
35 by buoyant density sedimentation, centrifugation, clutriation, filtration, differential adherence
to and elutjon from solid phase moieties, antibody-mediated selection, differences in electrical

charge; immunomagnetic beads, fluorescence activated cell sorting (FACS), or other means.
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51nthe illustrated enbodinent, the cells in the suspension are separated
fromthe acellular conponent of the suspension using a spinning nenbrane
filter. In other enbodinents, the cells in the suspension are separated
fromthe acellular conponent using a centrifuge. In one such exenplary
enbodi nent, whaeneef4iscol | ecti on contai ner may be a fl eximtrus2magotihat i s
structured to be placed in a centrifuge (e.g., manually or by robotics). In

ot her 10 enbodi PRipi&sof ede |vﬂ?6h41[e&m§\ﬁ9add%ed’l@§ fo%ﬁgtmr@fﬂ{e%ch&cﬁx&t :ﬁdyfby gﬁntld on, the

cel | ul ar compon. e _resuspende

buf f ered sol utllg%cmsmeﬂgfd 88%0{1 arger Etﬁ Eé”%ﬁ&%ég 2V Pt -2 g’r?g()?o?”aﬁsore
conduits to a n‘it%hﬁ@zd‘éﬁﬂ“&llwﬁ R@t@e)di%é,d?ssﬂe@im‘d Bimmer, PA&)) meiSUS Pengdson
fluids may be m,mndﬁdmmmwms tsabl R7rRANS.; ﬁ@azﬁz@ﬂpl e, a buffer nmay be

injected into a po ontainer, or t cel )
col l ection cont ai En mQQh&la%fl ude Odé{m’nlesf}éer??és tﬁi%"sﬁeﬂ?ﬁ” e tsar?é"f‘te‘gﬁﬂm%e ni xed

with the pell etaC‘Eilf“latéqu@“Wy of fst eshongiont kiéngr esweinvies nWnbranea f8pi i rather
menbrane filt erenibsdit&egie £eﬂ§id3&esﬂ§)b1@ian b s@@ﬁaie&)f?@h e la&ﬁﬁaltcbﬁ &6k L§ngr qemal nin

I fl af
a vol ume o ' QY tnqjﬁ}% A I&c% sucpgxemglg i od ?nrc]aat t[hc ceﬁér%{h%an coggamfn Lﬂ%ly)?ea

enbodi nents of t vention ar

di saggr egat i ng FehéREY ppEYEd f9 %U%edt’é ﬁs?erpjla@m (eet envellyt dr\pie rebelids)s 1 rOthm t he
mat ure adi pocytepodndts, ﬁ&xﬁmmﬁgeﬁhdtw@dtAﬁﬁu@ztrlf@dﬁhntﬁx@d%ﬂizaramdénmnﬁs% of the
invention are %eﬁe‘?%ﬁg &Jayotl]__l b&t ﬁpﬁd& \m a%ufiea?hﬁ 8]11 10:1@(()) élq tlge::i:gl?s can Elaespgssg]dl y

partially di saqg ate
performed with "FAE"GFC HomoE @ﬁ‘%’"n@sﬁ migjRe é‘f?taa’ﬁleasr‘é%?ﬁ)"@f’édleflemoﬁil% W@JS@FSHI’”east a

part of the adifjpalseay bels@tded Bamp Witabi€medns, VlEbr E}Qm@l@, aBd Wt Rkay OF mﬁeb:ﬂ&lémtohat t he
enzyne woul d Otplgﬁ 'E)l‘MhtS, @eHQg}ielct%fn cm&tzﬁ%’f &Phe Ee(?l colle Jn co;g:ln%gglg}f 1%89{:}1}]3 g@rvtg LSS ue.

Such a proce S urre | c- pnocee I n particul ar
enbodi me nt'’? CHE R g CP@e%ﬁ%@ap%‘%&q{C%I{Sé*mpémmﬁ}f R
and i ncubat ed wictnhragalilleaig e seugtnsian Geblivigenasid: edneedh mat lotme of BjuRler at ur e,
and tinme suffi q,ﬁ@ry;esepgrgmﬂ Qvisde adequate di saggr egation_ In a preferred
enbodi nent, the coll lS}_genase enz used will be approved for hunan use by

the rel evant aut hor Py et ep gl‘rﬁms o E5oavesing T digetehdhinghet roétfi‘lhn)
Sui t abl e col | agemasestips épadimtd GRS ¢ wodrudee peicondli hamthe andiradipedyes antbi nant

30 col | agenase .coiNeviwd t@fu@mﬂﬂﬁﬂmmﬁﬁlnlmﬁiggﬂﬁe%@«em}fmQQileoibé Biet b SR
Hof f mann- La Rocheoé_ e i r_a P dlﬁ % d/ or dvanc Bi of actures Corp.,
Lynbr ook, NY. E“ SRR OV BF 25 e ?néleﬁﬁ“p 5eP Gt AFREERY WS¥ osed i n
U.S. Patent Noper@ruepsyity gag or inpre grprmesriodiarseetoyeddohuthd soksst conbithendpotel agenase

at concentrat i agsec fliRMRIAROBtn &Qouxlge!fmneta@i iﬁ@%}tmes\%uﬁg){}ﬁ‘wm@@g leRliRbpeubat ed
at from about 30C.to abpqlt 38C far from about mnputes to about 60

188TRTETD = LLEgue, PGS '1 AT o~ rmr

m nutes. These paranmsters w it vary' NEE SPAIRg={s 8 ‘rTé““éJ Bifte of the
col | agenasé’® enzyne, ' BiftrpiF e anlsyinenpihy fieelic ‘s{’hﬁdl’@é sterflpbudiiend@icoterde spllei dat e
that the systemd ;S.uba&:flfrﬁﬁt:dl]!{@na’ié a@X&ll&@Qtst ﬂgwﬁu'ﬂﬁimdeﬁi}ﬁr@&e,%ﬁ& findQpulat i ons in

an approprlatet {g’{% b mdsA: t|c a9 [
PCT/ US2004/ 0051113% ca ﬁlel’ . é écgpcgguon T a gfefeuec:il' en[ﬂy\gmetq t} cio?a enas SEme ulscsci 20 g/

col | agenase (ni*¥ebf ?A%"to}‘thfﬁreh‘ﬁ’éUt”?eaiPY tthF‘%@c"é‘é%ﬂlﬁit}s Emg ghe @Iseﬁlﬁ’ﬂ)ﬁn% Dgig Roche)
i ncubat ed for A4Bmindstibes Sui@ble ediegshasS e GratioNd incRlld redoMBikibny ehdPbefeedmibatat

embodi ment 3@ppl:311§&u£§ T\k{)ﬂ &&Hﬂ!mn&%hig@xﬁ er]%@%e gbngmcggmylml‘tirﬂofﬁﬂgn D'xeklocﬁeaﬂtd
Indianapolis, IN and/or Advance Biofactures Corp., Lynbrook, NY. Recombinant collagenase
may also be obtained as disclosed in U.S. Patent No, 6,475,764,
In one embodiment, solutions contain collagenase at concentrations from about 10
1g/ml to about 50 pg/mi and are incubated at from about 30°C to about 38°C for from about 20
35 minutes to about 60 minutes. These parameters will vary according to the source of the
collagenase enzyme, optimized by empirical studies, in order to validate that the system is

effective at extracting the desired cell populations in an appropriate time frame. A particular
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prot ease thennol ysin; Blendzyne 3). In a particularly preferred enbodi nent
the col |l agenase 5 enzyne used is material approved for human use by the

rel evant authority (e.g., the U S. Food and Drug Adm nistration). The

col I agenase used shoul d be free of mcro-organisns and contam nants, such
as endot oxi NYORHH® ' hg di saggregation the active cell p'tfpiu'lifalt"ﬂ(ﬂh‘!hhy be
washed/rinsed to renove additives and/or by-products of the disaggregation
process (e.g., wpebidgenaseion mtheaekMperdik ik 2 gaseelfnae (Auw\% the'ggglapctl ve

cel | popul ati On}il&% %S}dge@lep&yrgé) qcﬁocth%) mcfugatebdny{ ﬁ? mmuEes a?t 2]‘ ot her

met hods known tag persons of of e ar JeuSsedf above,
These post- pro fé’é’@i"ﬁ@“”%%ih?‘@&%@%wpé}?ﬁ Q)?]u@%’@bsw’#?ﬁwﬁlﬁéma(pfbmtledwsnemak ately
or si mul t aneousirytsasd therovigsing Bodtynent Iin & pelicel) Seiare eﬁ&iﬂﬁzﬁéﬂﬁtﬁ@&o@%&@a@ t he

o Doy o TR SRSk OB Sl AL I ARROUED. & ST 01

fl ow spi nni ng nenbr ane syste t he
syst em di scl oseti e fEitigaion Thupbageasss igdahopghe figpdf BipEAEBOBs aid
addition to thecohtoniegsi sag,as &kdanen.ar e many post-wash net hods that may be

applied for furt hef‘olBan% f:hyzlg@g ati Qleth@‘ﬁctnlre &n ?%L atm%% V'b?tvgsged/nnfcq 3 reemlon(:l ude

both positive S%|€Ctl0 selec i've' selection
(sel ective rendValveHF" \}@éﬁtoé‘&ftscﬁl s fllsag&t@ga@W“rﬁt ©8n §°§iaﬁ*‘éF°é(ﬂ1d nPHy-one
enbodi ment ,'0a geolkdsd fphase. Himtaetivi adll paptidiomchnie sev & piicopetet becnmakached to

allow 20 for diuhf et h@&m fe,%@(;n@@padm}yéqum%% a%gé?ése@ab%yﬁpﬂl@s% afi on of

cells within the pr.ocesse aspirate I s inserted 1nto e sy $em after

the cell washi dg™ Sf]%‘p“"Shll‘f?fwsem&&ﬁ'ésfeﬁgmﬁ’&ﬁ%’&&%ewly HEBH PR med i n

clinical blood tranbfousinbndinmtiticells afeichitcansiedtinfl foe raingeh@t teynonapy pisiing

Ibleukgcyt |e|s gl’ l&1db$l®ﬁi)pﬁlﬁliog @ﬂlu@ﬁ ﬁco§1ﬁrﬁl@r%fﬂé@%gn.rﬁt%qne%@llalzessygénl qugé 1?1@1 sg(%ta'sggbm' te
ood ce ) are distribute

Fal | Bedi cagl S 189 & Y%@“ (}%?%Yseﬁd’?‘lé%}raien%@e%%“ Kot S35 {%&s' 1000) . Y

Differential adher elﬁéédltr?a@ thl foteeobeeherappining dost-wasp osthads thet ey lbe gipligirfor

of dITDD:JI ocy}‘ d, , fut(hBQ)[uﬁfﬁhg tﬂ& acBle.cell 130%&21)01} aﬂ@se%muqlﬁfomlomﬁre%ﬁcﬁﬁl (Léec&r@tﬂ%kenb ?gh

an mva oaspi rate wou

be passed t hr OU%QT%p%HT) nlcg(a wF saecuonna)e ﬁdlwualéoljallof an %ﬁafbﬁ‘f En%l(g%d{ ?Obns

pre-deternined to pll*'l@ﬁ@(ﬁﬂé’o@ﬂ’w éreitibege raghed rihedieof praaretelesidltsalrrd

unwant ed ceb| poplfeadhiio Ia&mreﬁ@raslcﬂ)Q'SélfﬁtloH &f 8 el &ffh%usf +ATe e RI:GEdqal  and

condi tions WOU']; q@alu tg}’ydlggirf@(nejt é ma »1 %mb‘q{w ﬁ"ingu? rc?%}él%%é'{)%é‘%' e

unwant ed material "wou ass ed away
with excess buPfaperions g’éﬂlmeaéblp@ twmﬁlr%@n wem@ﬁl ﬁitfescﬂlfiferr@h«rllc/h@mfxm felfociyg
changi ng t he cendidt iodsles tahfvag rfd @ deabxﬁanns@hhg \b]ﬁt@ bloodénengt 4 al., anwlh.or

presence of cajRns: thln@& ﬁ%'ﬂ%utﬁ I P‘%gged?é P@w‘ [% RS l!}é}%lcc- tnd L\ﬂgﬁu' d be

in the form of Ie&hp di mensj onal’ cassefteo
particles, “hol b51ﬁ§ Yl BhHare Hﬁchér‘i?érﬂ%‘fﬁ AT ¢ §'afrplae%maw@&~.~ In 35 a
preferred emboGimend 21.t1483 afid tridemmatl exi calsWBidtetbabie @ Minit 29 2ed0).paf fisof t he

di sposabl e set c%@ﬂﬁ@nt tlker]n(F &qgéc!rh?oalspngﬁdwom%le gasgﬁ t}} (g.@ﬁgtfﬁg nlla@etugl 15196 ﬂg?w ce

shown in Fi guredzliJ devi ce

slightly from FHoRE “Q‘A%BP CCHGRTT P Rrpots ?}éffewﬁl?!e@dhwgﬁP%@lgetme@wné -16 WO
2004/ 074457 PCTMISROEUPQOB LAY Forlposigveiselgtiudi: Mitenddibitaed coadithrheusd Migwand
Figure 4 te al howfaradhdses (Sf‘t:ggbt folis mﬁe Fdhde&f mAQUSI G p@ggq‘reeig "tﬂ%u@g the

i ncl udi ng val S) ,necessar nance of a closed, sterile fluid
g at hvvay g %/ l%r 21nd be wis % da awgy w1th excess Quff%l Target cells would be eluted from the filter by

chaunging the conditions such as flow rate, pH, ionic strength, and/or presence of cations
necessary for adhesion. The filter material could be in the form of a three-dimensional mesh,
packed cassette of small particles, hollow-fibers or other mechanism with high surface area. In
35 apreferred embodiment, this filter device would 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 set and device

would have to be modified slightly from those examples shown in the specified figures; Figure
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Al ternatively the m xi ng chanber (Conponent 108 of Figure 4; conponent 30
of Figure 1) could be replaced by the device fittings and filter/housing
respectively. 5 An alternate enbodi nent of this differential adherence
approach woul d i nclude use of antibodies and/or conbi nati ons of anti bodies
recogni zi ng YOrfHe&#bl ecul es differentially expressed BEl/tisargetsand
unwanted cells. Selection on the basis of expression of specific cel
surface narkersi@@Wmébﬁbfhamﬁémgmgh@ﬁ@m&ﬂwb@kmﬂthQmmmﬁmﬁﬁmbyma@@hﬂed

t echni que in whivghy (@ﬂhin@%h%? n@e%éd@tf&a&m{éha&c@'eracél!as\éd %%e il %chlj %g) to a
solid phase supp é et al.

rt.structure
1998; Graepl er e& inatIIvelty Fgygine R%gg (S%Tpc’%m fth ?%5‘%‘“6 ﬂﬁ)‘}‘?f"p‘é‘ﬁl‘tép of F 1@‘681) Thi s
appr oach has oWPiébFsreféif?m tyahetdedeedittings dyd)ﬁlfpr/p@smg iespectighd negat i ve sel ection

in which, far exanph Qltenfq@%hag&l%llenm llH-lSQili@l‘CQm at@ﬁlezhcg aﬁﬂog&twolaﬁ ifcRIDNE gf by use

of the CD45 ant i b have applied a corrp ex bl end
BB ol o ey 15%9%‘%*&% St e GGEREDr ol |

of antibodies ift
from human bonéx??ﬁ?qddwff’(f@éyé@nwﬁeélcel 2@Qlgn. onPigrbaBolexaepbreqt spnifiantli body

such as AP2 (J Osyﬂﬂ;e& m@ﬂker&tor ,conlbgrﬁﬁa)ns Yﬂai.e mSaB&Hér fcér&@clnlyYaleeﬁ‘ qjéhﬂicﬁ?:c %ﬂk]ﬂ&cyt Ic

(i ncluding i mat u s an ‘§h coul d
be applied By lflsew%cf T‘éiﬁ’?‘i‘*b@‘cﬁl e@%ﬁ@éﬂ’l@wbal f9(9$ Kobvai ot i, @@tl Pé@li bt al., 2001).

popul ation(s) . TheRp@saNTHs @bvidd kfplitatiotin Bth poSiaveantl $Q6i@ AL @ich Fot he
Norve Grovch Eaphar BRGSRAAL i G151 6 HNE L Low der Lved, geesnglyma

stein ceIIs(QJ|r|C| n one e
ant i body- based sé[i‘ib’rbd%?ﬁ“ ﬂi e iapdigy (epmleXebéa#mf@mAsw orthaselecokefai | of
anti bodi es (f onméipanphieaddiProp€idd, coCb, hkdh bodeharipUuRecber added).t CP‘Olt he

processed Ia ' p@@a%{ﬂler ﬂ)taﬁhbomﬁy cgtAl?@&Jo?xnlt%(Ql bﬁ?w@a}tsHeo%{y%%}ds t% a% oc tic

anti bodies will be recogni ze xai apl es
are provi ded by*HR&sribe et’ﬁ*PlQ&?dﬁ‘t&b‘ff@e“é‘ﬁbyhplﬁ? ’tf’@ﬁ*“a‘i et q%ﬁ““‘?@“&fmﬂéﬁm
condi tion- Pry adptcgrsmanetpoblstdl Paiivé breciapoundle dpiliddbnge of anfifiesespamd bodi es

to their cognay %c%;e‘t ga@ §pulatc1a%) C?ﬁ!r e:sam\ﬁfg 'F%uq &Pﬁ g&é% -§ Qané/dm? Fo ﬁd T@rgv { gr ough

t he spinning ”}?}%6
chanber to rendV®’ ﬁpﬁdr“*’toé%(?&%% b%i‘r‘if’?ab?i‘ét?em’ﬁh’é?s”“t*@P’Pls“"WSEil'*élQ‘t”f*FéFFabe passed
over a sol i2tl pA&Be structure simlar to that described in the enbodi nent

above but in which B 58bdidePRas &r;ﬂi‘i? b@kd a?% hed a§a1§1§&19 @Q@f % L I"Z? gdy

capabl e of 30 hcgt a}f i.nit fattac % ant 1 bodi es” now bound
to the cell suff&&e™ fryetiorgppae A% 8P3 59&?7&%@ Fendkiaptsd b the reeisdder i ved
stein cell, V\Dll,IPOd‘-'PpésSM@TB’@@IGV!H@WFIW@}HICctnifbllrstlcﬁw bitaesibodiys will bd raegniodl by bve absence

of expression fieel he au&mﬁa@@ cam;;lege;n%orfmqgqu@@ m{ﬂtm sgl.ect ei.ant i body
(anti body cockt %d gmrg hon creati I.ng tem_ |n this
[

embodi nent ‘the  di sposaple (”mltmnﬁ'& %1 g’) "éﬁ&yg‘é”il g %T—:f’ g“d?by B WSl d be
subject to mi né‘?"“%@iliﬁnﬁéﬁ«l“éhs voylg iy v Bf’&* by ipmeeihathrobgd thrppendesgairigddei n t he
above enbodi ITE&totheAﬂnl:&ﬂﬂﬂmb@dym B@id’xa@ﬁn%d:hﬂﬂﬁi&'r&l%V@ﬁlb%HleQ&s%@&qj mgpt coul d

be achi eved i n.XY§ %uﬁltlml b%‘rqglqsccf’i O\ief ?11dy Ifa{%csguc Lbcr ?181816’ tgsgqt de:;fx-) L Vehet hat

facilitates detachne
2004/ 074457 chfr%émfﬂme Butsn whigh thesyglirprdese had affachiy sseentodintiendy savtlfkeofenzy me
papai n or ehynbigieiaiif aCebthdht 3eh-deARE akiDodids @AY Bouhd B the cell surface. Target cells,

for exaniple the adipose tissue-derived stem cell, would pass freely through this filter by virtue
of the absence of expression of cell surface antipens recognized by the selected antibody
(antibody cocktail) thereby creating a negative selection system, In this embodiment the
disposable set (Figure 3) and device (Figure 4) would be subject to minor modifications very

33 similar to those described in the above embodiment,
An antibody-mediated positive selection embodiment could be achieved in very similar

fashion by including a third additive that facilitates detachment of the cells from the solid phase

-17-



ant i body nol ecul es and release cells fromthe solid phase support (Cvin et
al., 1990). Another alternative would be the use of specific peptides that
woul d conpete with the cell surface antigen for binding to the anti bodies,
as described by Tseng-Law et al., US Patent No. 5 6,017,719. In another
enbodi nent tWe 2¢eNT44pel | et coul d be resuspended, | ayer edP@VEROQEHSIUNder) a
fluid material formed into a continuous or discontinuous density gradient

a][ld p: ?cgd i nt asupgntnrttlﬁ ugxedlfmﬂget&efmaﬁraq;?gﬁﬁ opcfhyxﬁ@Ja;LamQQﬁJBl B@&dﬁé&@@cl&@e the basis
of ce ensity e @ﬁ i ita r s
gradi ents incl u?qflél Pgr o s Qld 115 c@llls ﬁ%% the 50 1d Eﬁse suppo?t( wm e{ aiglég %@ﬁ(eém ts et

al ., 2000) or FHEBHve ﬁaﬂﬁée thEélPFn%frsp%rrf’a P%ﬂ?“éhaf wz@@zempv@nwth\meeqenamface 2001) .
This enbodi mentntigwo UbrdbilpingctapBd brtib@fies, S pRdcalcl Y Qe 16d al nus eskdual bl ood
cel | popul atd onggapgh, i mmat ure adi pocytes (pre-adi pocytes) fromthe cell
popul ation. In a simlar enmbodi nent continuous flow approaches such as
apheresis (Smith, 1§0#yther embpgingent the sed pellsipoyltbe msugnendsil. tavend ovsolariode)cur r ent )
(Lasch et al., 2000)teral foomaindo Shichturbuyy ar d28hous llémimgra@&rﬁ Qndbﬁaced’rﬂl oyed.
Such mechani sns.han, I nc |
?eotgxes%&lréﬁ&?gf &@F{@@%m angl I;ESIPOPC%@ aGEh Cyh%xfmplﬁs 0 midgag 0) and

separation of red g l's on asli s
appl i cation of g for %‘H’é‘r‘%ﬂ" Sp5p eBSENs ’P‘é“dﬁﬁ)?lﬁ%‘eﬁ"d Bi‘}?li ?qqé{‘aﬁql%r?t 5 198 | s of
interest frém p(ﬁmuse@%,dzom)rmﬁ&pli—?za;tlee(mmnlsﬂ anb @loltdi em002; I\ganamaamemmon oTiane

skilled in the @ibdimehivsue PR n r E & ok I device
in Figure 4 and them%I %éé ggl gbsettspglgb{t%roggéé gnguecs: Elogoaé L%%gev? (E:rea?dv\oul d be

integrated 20 an“fﬂm a@wz&%ﬁ f)?"b@?'iﬁ”ﬁ@’“{ah‘é’ aphereS| s or elutriation
capabi l i ty. Adher enbe strglapingbstiinent folihoweitbwhypreacish orch apphdod (Bfithcobl),

expansi on has &L]&Quthﬁl@lﬂ(u@tﬂm Fi8ut cbtﬂtcpaﬂ%lﬁﬁisgtpe%ldedﬂbv(ﬁgarﬁ%”llmgm@at %‘l)cel !
popul ati ons, (Ja culture conditions

to preferentiall la§mﬁ° ) eﬁléi%%%ﬁ?e Sbcgb’l‘f%l}i?‘f‘%sﬂ“‘(ﬁfal?iﬁﬁlé‘segtt%%?ﬁ’%’6*}3B\O&q FONEUEE e t her
mai nt ai ned (anderaraiar@ind Wedydkdn iy baild aitrgofhascinkttah, 200® agd opliagorsdhiect ed

cells) or |ost ng&I ipﬁ)roz& ARSI lﬁ‘if'.@;ftmﬁ @fcl:bllsro?Qteg:EtQquoncgsg@quBésﬁH@ wited jya et
al have descr|q§g ons re for

i.n this d
bone narrow deriVed pg‘?eu{ CCET TS (J §e’k“3 ‘g S P§1b°demél66>2/5 S i néouﬁ&{)‘ﬁ? ‘%é&ch (with
or without difflgfitrit Figpe é@lﬁ’eﬂﬂ’éﬁ@em@e sat Kfdgute 33 susk treuhe dpvies phadhd iofpergoslul d be
aplp: ied taoa fvu%'ra]lfbedmdemwa(ﬂiommg 1@ bphtBdisSor blﬁlM@iBia LRl N this enbodi ment the
cells are renove v, ur e to a
second device provi }éc%n "!RC& Eo Iaxte ilPl?owr ?y awpor Cpenod of CF‘H& psgpéon.dlaﬁsgiuo eeﬂrtpdap% in the
formof a convé"h’foi“?)ﬁaio“"r%ﬁ‘@ﬁ a@%rsttCFlk%qB@ﬂf@l}ﬁ (ﬂau*r’*’él eit e 2094t oiseprrarciBisesr eact or -
styl e devi ce suahwcasndivai odesemtiagtxayd d ﬁ@&gu&hoxﬁ%hm ooy }R@ﬁiﬁ[&bs MNOcither

6,001, 642, or l?t%tnﬁrnnﬁLI:lfpn%@thvﬁua‘ld by c&’@mn Jtﬁrhc muw c,f*r dzegﬂggl ”or] Oa

alternative enbodl nment rrE he devi ce
shown in Fifgur 8"a< dgryEHet Benii W’“FI B ‘Wé“f3)1‘a‘éd]u4fdb~t3éo‘}délﬁll?~aé’éﬂ ml&iﬁybea

Bi or eact or conpoerent halhi:omgang fof Gbneshomt-tbekdkad hell:eeeyandl. oroonel thiscul t ure
of the 35 pr 00%@&% dwhﬁ)Qaaﬁhbét%kf%remlmdﬁeréu' t% I{A%Es%e Simgglaﬁﬁmou‘é’%y& ghéaer m t

i nt egr at i on of | or.eact or conponent eed

for renoving t Floe fe‘éhCT RPIRRT RS Ty o H’t‘f(fmbﬁ‘%@é%?ﬁ”s HE tmered dnetifer . 18
WO 2004/ 074457 dPCT o882 B0kh:805%hd faced into a second device providing the cell culture component,

30 This could be in the form of a conventional laboratory tissue culiuzre incubator or a Bioreactor-

style device such as that described by Tsao et al,, US Patent No. 6,001,642, or by Armstrong et

al, US Patent No. 6,238,908. In an allemative embodiment, the mixing component
(component 108 of the device shown in Figure 4; component 30 in Figure 3) could be replaced
by a Bioreactor component allowing for short-term adherence and/or cell culture of the
35 processed lipoaspirate. This atternate embodiment would permit integration of the Bioreactor
compenent to the device and remove the need for removing the cells from this device and

f

placement within another,
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i. Illustrated Method for Qbtaining Processed Lipoaspirate An exanple of a
ti ssue renoval system for renoving adi pose tissue froma patient is
illustrated in Fig. 1. In a broad enbodi nent, tissue renoval system 10
includes a tissue 5 collecting container 12 and a m xi ng contai ner 30
coupl ed to tWEHHEIHE col | ecting container 12. The coupl PEAGUBEENMEENT i xi ng
container 30 and tissue collecting container 12 preferably defines a

cl osed systemin which the tissue that is directed fromtissue collecting

container 12 to m Xij nglusﬁggmigth&% osed to the external
envi ronnent, System 1 - Bl PR P%@ém'tehat is structured to

permit concentrated Aé’teé?‘?i’fec‘éla ligug Empyal yeern fos grforipmdiosdisae Goh lgatenton syst em
10 10 to be adnilpitgtdineflztio @ apﬁbdd&%oduﬂ_ﬂﬁ theduS SRV L @Jisteﬁacid igaucﬁp Qtn@s'mper 12

includes a td ssyg [ : L an Filter 16 is
di sposed wi t hi n cle‘]cgﬁ'ééég%}]tt%g%x 10%hak glxﬁ'fg B Ilie{ 20 Ofpl%t%ith% &)&.SL}_@ é)?lgf‘,tﬁlg é‘iﬂ]itaﬁ’(ﬁls]g ti ssue

and to pass non- Z‘i(‘j ?“[BB@%’GW‘%I&‘@%&?@‘“&‘“P%?O g aﬁfr‘ﬁﬁ cgllectiriggontaingsiosfeaably defiresroved
from the pati entclosibyecnsipebick ihetbleyhat if ditctied frobfisak banBnPRsEREQ2 Rfmifikee

lipid, blood, angaingabisne ex&@édlt@thg %(tte@ﬂamno%mnirggge tg;[nﬁ S%ln(gudggetsneoﬁ | 3pue

during, or in a c[)t her enbo I ment t he
adi pose tissue. ™'# SFirhyed F%ﬁ&"l“bcon"f"imfafcéften_’t@“i; W(‘?PU’H’é‘se{lﬁOIBFIW%HOUQCVOIGanDres of
ei t her the Waneldor tdidifeisent sk pasnt. bt trsaﬂgrlolli'hghdnl’boﬁthzz& 1fz rlmjm(i@sbputgu@’zo tmto

5 mm. In a pr Qfoﬁgcf11§gdlnleﬁﬁmoglaﬂ§gtﬁ1lteltnie fikd: U8 &S og? TRAL G %%ggea11 O yester

mesh of around t % gess W t pore siz ar oun m-and ar ound
47% open ar ea. H‘i ge f"@‘f“l PDSF}BQFW?“’NHB“E poggdipeseiiiFienyy for piamsierilys tstres 2 | ows
cells to pass oetovehfrouthhpdibe Wes lspetiGtdipultag 6thiles pessdt saggiggatdognand Thus,
20 when the ti %I%Swh'% %taﬂ&@'ﬁraﬁﬁegg of Jd?f)@;e tztxéﬁedtpiﬁé opﬂtanotﬁehgnbgg% ggftrgq e tissue

may be separated | ] 1?%]1 {estms g ﬁjla%))ose tis M xI'ng cont incl udes an
additive port 31T tH: o5 PF Pyt IBthéi PR ke @?Udﬁﬁ Téﬁ?’ﬁﬁh‘i’fé’?fé*r’ °fn
additive to theith e F?gle@oﬁffmnhfeqes B0 rangingrinxizavirdnabett @mue el s cloapatened in

the m xi ng COnteandetﬁﬁeng%e fi |1t51’ i€a E’:Ecﬁcfaﬁéaﬁc@gol?ﬁgpﬂés%p&oung B@ ﬂf) mRRaLORg, Oof the
tissue coll ectl retention of

approxi matel y f ]le S% st m@?"ﬁ‘é‘%ﬁ&’e%‘e% ﬁlﬁl ‘Wfﬁf‘ﬂé“’lfi? ¢ gpue dHrgot her
embodi nent .t Aigsieg ’s&‘é; Ei@"é@ﬂ IF é’ditaff"@nt towopdhaherrassh bfionnytide dpgegatice. fiokd a

greater or 8nmalvher thy odswiBye 0fpir it*d&ﬁ)&%ﬁchﬁf Fa8HBRLSn- arquEP %@ HQJ( o scﬁapﬁedtf}oﬁs ue
col l ection contgai pose

l::' (\ 3
tissue f ragment s Bglg 5E tlm ‘vtﬂ {1 Onl lllt‘ét_%ﬁlnslflc%u ﬁ]dti%%)xg‘éé)o)ft iﬂé_ sfl})%ﬁgﬂ?lk
Referring to addft f"d‘ﬁ‘a‘lllls‘lele%tﬁéﬂ“é@ tashergiamy cqupringy3ttemix Moth ofm Bl contained inssue
inlet port 14 its mi36; caupbed s ;ﬁ&ﬂfﬁdk@;b&!ﬂne}ﬂyn\éﬁ}{neﬁimnt UMwL@&bl%Z,oﬂéandﬂlefl ne a

ti ssue renoval d;ﬂﬁr 14 Ao Jhlyustrated . nula 24 is an
i ntegrated, si nﬂue use |1 posuction Carmi “UN@%B’ ’lh} I’t]‘ﬁ i Ag T TR exi bl e

tubi ng. Thé® carftif 4<i ‘E’“idi”r?éﬁ‘sﬁi'%ﬁ%’ﬁ‘lf oMy seliseion donbinel 2 a”“p&t 1?@?%0 ol renmove

adi pose ti ssue gfeptamrtshelepatinent sisclhBagiidll; g 2piks @ i ctolfl&m:&y&hﬁmls h0U| d
be capabl e of ma} Bé&&@% aae aﬂ@ﬂ@f{}b?{rﬁk&g{ alﬁiﬁ&s‘e' 3§su$ﬁ§g§1%ht§‘t ﬁé’uwlotaﬂw%

assi sted |i popl to reduce the sin l"Ij‘l ssue
col l ection conf Oﬁ [jssup Sagipeds | ncl udes an aspiration port 18 d| sposed on the
opposi te side of filceinglGadiition febtasuestm li:edystpond ofldg, 1ASRIr@ktipen 1pert 18 is

structuredst o bpiorBULAE 2f B 8 SHEELEY SKKES 20, WIENIT RG, IANYal Ly or
automatical ly oper.at e ed. S&Jctlon,- b T 5117

odiment, cannula 24 is an integrated, single-use hposuctlon cannula, and the tubing is a

flexible tubing. The canmula is dimensioned to be inserted into a patient to remove adipose

tissue from the patient. The tubing 22 used in the system should be capable of withstanding

negative pressure associated with suction assisted lipoplasty to reduce the likelihood of

35 collapsing. Tissue collection container 12 also includes an aspiration port 18 disposed on the

opposite side of filter 16 from tissue inlet port 14, Aspiration port 18 is structured {o be

coupled to a suction device 20, which may be manually or sutomatically operated. Suction
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device 20 may be a syringe or may be an electric vacuum anong ot her

things. Suction device 20 should be capable of providing a sufficient
negative pressure to container 12 and cannula 24 to aspirate tissue froma
patient. As illustrated, suction device 20 is coupled to aspiration port

18 by way ofwoabiig422. 5 Tissue renoval system 10 is ilraRtRatadi1as al so
including a cell collection container 26 positioned between tissue

col I ection cont éviero i bane ook ngy &Qﬁ'h@dirﬁ%cugxg amgﬁé cjﬁhmct%nése%ucngn ?c] Cont al ner

26 is positione A 1.5 m at ce S, pass
fromtissue %bl g%thnap %%?fe ‘éllng i?‘fécl:?mt‘ﬁ%“‘%eéﬂ"15*’“&‘36? s dhadsHrak Abr 26

bef ore bei ng pa’§§§’ﬂatﬁ s onrepatient nisailusieited 30ctioh fevickheo i bdupisd ko atpestioaphodi nment
cell coll ecti onisoymbadbiming2f i S coupl ed to tissue 10 collection container
12 by way of; cell c ment of system 10, cell
col I ection cont ai ne?lségglnﬁ}ggdggg 18”&%‘15 mte&.”i‘ﬁ%%"rﬂ?‘?‘lﬂ“&?CT“rFB‘ﬂ“%‘%ﬁ‘d%ﬁ)met Pat
facilitates sed@?‘ﬁ?@%ﬁet‘ﬁ‘fw tibpe cofleskiprsconfingr 18 A8 @NGig@Mmtainkn B(EXGdSYp&oﬂccﬂf)n a cell

concentrator i Scoftai6®n fsi pfoM@ﬁecd\ﬁMErDs@stctnhﬁi 50 %Ycel@ SRALALE, é‘eﬁ%] E%s 119 el Rﬁz)t her

mat eri al s base iorf 4 ize or . e ce

exanple is a sg‘ioﬁérgl} Orlllgé%mn%al%o |Cle[] e?lﬁ%tég °a?t§*&eu§§éay rﬁ%’%}% passsddp SHFMD | s
al s0 15 il | ust rstaeras Iodky iesireied epbpdimens reelp@lstipuohineds ioopdsso tike: cel | s
fromcell col| eoldom cmmtealmrwaﬁﬁfcmoconmlﬁgplaﬂ4@Qﬂ5@leﬂ€cfdm§9c,of%@r€|mt1@ car event

f mat )
passage of nat &f, fle%!wn cg%ﬁne} bicj 1nc51%es s ?‘G%Pcer?ﬁator nPt%fowingth%g§ihgte& fﬂﬁr%ﬁoﬂ gr}tl1e’36 The

col l ecti on cont al ner I ncl'udes an ou
direction of fFHW dfs‘“tPFfémﬁ'at‘*éreP@PPfechrﬂtCall eigertptor | al cewofubeedvico thationt ai ner

26 is fje\tNﬁr mhneeba[tlg;e delefi @O Sthiri n@RkRg bas@f o) AR cQinpEDILe s;y@&rvc@smy\/ef &b ca@n
contro et herg,the . 3 . Nt ai ne
Al ﬁﬁﬁﬁé !saJ %{J];nIJ %&‘@n B 3:V1¥a§1¥ a% lmisse? F({ Sﬁgem %gp 5 il % o S a

container 3Q. In | ustr

plurality of pdllhé%a“’r‘?éﬁ/’lnﬂbd%afﬁ?réﬁﬁ’c“@?ledtﬁpasli @ﬁ@ﬂlhﬁqn@e@g Cctﬂhfélﬁn POBIERS tof n
certai n enbodi mexitsonting 3pomes Myt pavge o BIRLERS is, fohabnAE, QSN Blah, ellie t han
200 m In ot hergg n’@@ﬂdoﬁ&,ﬂ&rsoom&ln? 2@950@1%[1\?%\/:3 oﬂ!eﬁ?@%s?el ﬁ%ntal?m%eﬁwg e:c?1 101 200

um Cell f||ter1ﬁ W ﬁace apart from ce i Ofi Ccontai nier 26 or
may be 25 cont &f Had WerRieH! eat al‘le‘b‘BFfl”é@feF‘t?ﬁ CEGHER Orgleterpgned belhg popifipingr 23 may
al so be i nt egr af ¢ry of mgaxded vhiah capeblroo@clhachd @arRDMA iidvedste 26naiAd 8 &4 onal
enbodi ment g of ngyst-emildsglo not include filter 28. Cell collection

contai ner may be faIbI"I C, ted %”% sui table material. For exanple, cell
col l ection contai nef %6‘ “PAOIBPtCEY 13 48 coaRieR gk i @b FYBEE onal | y
used in procesdinge: @lloed lq‘%snihm 290 dmb &ndesgin enboiliment, ke poreigydi-riinRiersi t  MAY

be structural | yhatdrQhrdier tian mﬁﬁnaﬁdjofh?bpexmglgﬂtmﬁaées bQ\%ldlamthlls b&Gl R, gont ai ner
26 may include,a ¢ compopent prepar ation chanber and a

washi ng/ separ ation chanber.” i’ ¢ & PP P E BRI htén%”“’”mi‘ hié"“’&‘o‘nﬁo‘ﬁéﬁt’ be
prepar at i of° chatiierd el trlles:oive comimwpite Copditigihor daddiitionly ¢frmagent s t hat
can enhance t h&llp;bﬂlﬁﬁﬁgsoﬁ)ﬁm@ epag. @dﬂoﬂg eﬁﬁ&lﬁnﬂ,‘nﬁ%k bSiedi 36 do f%ﬂ%ﬂhﬂSLI@J hfilg Lo a

pati ent, such r actors or the cells, as
35 di scussed ag‘gl\/&)ng\ﬁ’BUL C(H MY BN ST brlrlé:?% é"“&:a‘ SSHBZ’%tm eflglpal{]ongaB’ﬁlcc?‘?Hnber
preferably i ncfUieéen %911“’(??%6#@3’ deyplastic bag. mianGhOSta@n‘temoeallbfhecdcle;bxbf@ssal@d

addi tives in tbiedciartiab neks; @Qﬂﬂﬁh&e&ﬁbo@lﬁ@@sﬁﬁﬁﬁlh}oﬁb snﬁ&}@;m%ﬁﬁg@ $0cdiig! udes

?28 or norg, pogntib%dﬂ(ngzyts Ee?lrtleelctnog cgnta?neg 5 n|1a§f zn%Bde a c%rtngonent pLeparauon cha%;\sm ;B 8 Lt my

cell washing/separation chamber.

In certain embodiments, the component preparation chamber includes one or more
ports for addition of agents that can enhance the process of separating stem cells for
administering fo a patient, such as growth factors or buffers for resuspending the cells, as

35 discussed above. In these embodiments, component preparation chamber preferably includes a
mixing device to mix or agifate the cells and additives in the container. Component preparation

chamber also includes one or more ports for removing the cells collected therein. One port may
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WO 2004/ 074457 PCT/ US2004/ 0051 17 be provided to pass the cells toward

m xi ng contai ner 30. Other ports nay be provided to direct cells, or a
portion of the cells, to other targets, such as inplant materials,

i ncl udi ng bone fragnents, or to cell culturing or purification devices. In
one enbodi meWio 20@@igel | washi ng/ separati on chanber i nch@ideoa/8pinni ng
menbrane filter conponent, which nay be 5 used as the cell concentrator in
addi tion to or,beproefiertalphsy the aglsadwaad h2mpabrtaner 100 (&inﬁ@@fftsr Ihzfyttg%mviﬂl@d/ioce

SySt em10 is alﬁ&)t !:elll;l: Hlsat o%ﬁgftﬁéceflsnglo{ﬁgﬂ tﬂ?ﬁts suEl %?ﬁl‘il ettgrias mclud 1 e 34 whi ch
i s positioned rovide a conduit fromtissue c cto conf§| ner 12 to
m xi ng cont ai né“rﬂ s, %@s?elt pudturing "frlélt“ﬁi’aé%lde"lwle%e 1134?“%38@3@3“06% thfi pelct s

ti ssue cont ai nedshiigtsépentidnicgsuber iodtdeec tiimmg aemnb@icger dbpbent 1Ohid KiyNg
container 39 wgl. thegl L ARG RficllX Glpbll, GELI BRI 08U Figm ce! |

col lection container 26. In the i11ustrate rr)f)drren tissue retrieval
line 34 extend$®ffto tissue container 12 to renove adi pose tissue that is
contained in filterSi6n ITissbudluitstepassbdingh tidid egtedine B vbidgh pbsiipsdde

retrieval line t@ﬁ‘toxh'&'arbgndginﬁorg'E:ssgpgoﬁed%{mﬁtalg& 18 %%1'&19}9(:0‘1% bcﬁﬁs Th, RERS
adi pose tissue th séﬁfiseen rinsed, but not necessarl i saggr e%at ed. 15

In one enbodi méfite e"a dipg ¥ f Fiers g é"“faé%éfi“éi’f diswe Ff’c“P"t‘)F‘mH’é\‘?’i tePthat is
posi tioned 0w tﬂhxm&@macetl 30 ohey dteeiud Cantie naghd wgth céih ebthieriplematelircalleofiont he

materi al cont aichRghet Be.t fﬁﬁtﬁehﬁzﬁwﬁed &%hﬁ%l ﬁ%&e%m@ ﬂ?ef 141 tenbNinfeEL R N
enmbodi nents, the teg&er ature _control devic i n other

er, and
enbodi nent s, t SRFEFATAR ELEATPEE it °‘i“§““§d léggﬁrég Tigspe ‘é?fafic? prafeaed
enbodi nent s, t Heough Byrpsertheval le Gdmsingine dewpe eunmyr betiabledes @ mw adphsebet ween

a heater and at1§sﬁ@thﬁﬁasbaéh%nsg@bﬁt@l%@&@sﬁ;ﬁl}@isa@@@ﬁa&@l devi ce my be 2 devi ce
that adjusts the tenper al ssue

in
col | ecting contai nef llcfn%c’d’lmenpyy Sﬁgqglnaé&ségn?%ﬁfie F°é’“§8§“‘°te ﬂ%ﬁ’h‘éa{)b’théineghange
the tenperat uréh abpef] laisgiehelong adied itveradtny ditesuterigbtohieived ingheaBrrai ner
12. 1t has beekoifaudnehnbiat2, Ih@@:fainréglbctdhﬁbn@dheﬁ@@@xaﬁ;le&&lﬂ@l a‘ea@d ik & feakesmd
di saggregati on t o _enh anc ive cell

h u n, c
mdoébc} exﬁoo&ungx?s Eﬁmpcaatur(, Ig%nf) e v1ce 18 a co n a njnmxaa Pmbo?zmu?s t“COO| a

component. In a I'n cer
portion 25 of feHgerpug u@’tfﬂb?*éﬁeﬁlﬁblb? apldo a‘(‘f’tiqil\}?é"’@@l ¥ hestmgwherteclio Provi de
protectionzti o thperngt k&irol Bevicelredy vk Id@lmmoala;umlzheipnim@;uz@ef & adiRY: RERVI de

sui tabl e prot e%n'm%ﬁt &%ﬁ@&ﬂ& ggr%%'u.llTr%y %/Mabt U‘Ue”@a tsgosmo 1iQ§ r‘%%&oe UQ Qutl et

32 of tissue renova stem rate
m xi ng cont ai HEyer&e 5 fhuidsie pliypray todiiye e laeine %‘mtaélﬁft Petlt 132‘“?’% f‘%ﬁh‘é@d apart
from m xi ng cohdadigter2d@6he tisBOfablitleedisagegati@fiop habiisye © offphde SieSeradbiogUr € t hat

mai ntains the %%Jneﬂmﬁ'omﬁo&w % '-rB(‘men it 5:;%%\:!1%“ c?mll Blhod%Sh QF}:OJOP%@'Q)Q in

certain enbodi nents, out rrprl ses u nper neab nmbr ane
(e.g., a ne%bran*ﬁ% Tz t}’“f’é*bbﬁlﬁef'h‘ééﬁ Pt fogren i aﬁ‘af igh feybe <t Fer 38 shoul d
be structurededelingpefsss tdle nep mposi tshiohls i proieriosl gt &l neni-@0htios gcpat i ent
under the apprﬁg&g@ﬂ e conditions. For exanple, if a syringe is used to

w t hdraw t he conp n, outlet 32 shoul d _be 35 able to acco date a
needl e of the syri d’get\(l)h?‘ PhiEHe TeBwRr s i peted pebangisgmppet § nggg'i}?t em or
conposi tion. | eniadgei3di ondfitientrodpdimamtssouilpifi2 isreacaliphrefrom sibgguphedr 8o a

devi ce thaip i SOutféQM bl%'é@ﬁj cgzﬂ)d@\gn& NbesitcQhar LRG0 MR QS onnﬁqulH&n H¥O0dssule O

wi t hdraw t he co as. a
:elrlT;EvaF systel qO anléf in certain embodiments, outlet 32 comprises a fluid impermeable

membrane (e.g., a membrane that is impermeable to liquid and air). Outlet 32 should be
structured to pass the composition in mixing container 30 to a patient under the appropriate
conditions. For example, if a syringe is used to withdraw the composition, outlet 32 should be
35 able to accommodate a needle of the syringe without compromising the sterility of the system
or composition. In additional embodiments, if the outlet is coupied to a device that is

configured to administer the composition, but not to withdraw the composition, such as a
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-21 WO 2004/ 074457 PCT/ US2004/ 005117 cannula that adm nisters the
conposition by applying positive pressure to displace the conposition

t hrough the cannul a, outlet 32 should be configured to allow the
conposition contained in mxing container 30 to be passed into the

cannul a. |1iWweeHe#7e€vbodi ments, outlet 32 may conprise, PGIUBeNgoUpt ed in a
cl osed-system fashion to, the deV| ce for adm nistering the 5 conposition,
such as a need| &gt &wtsgﬁunvwg%s B¢ campaitiouba apdyingaphitind pleswk ng dshlece the

conposi tion by ceapphipi: rmgm@ﬁ)metchm‘@a pcruﬁé%%ﬁ‘ould'lﬂe%%l aJé@{EDa‘Y’@Jv ﬂ%%%ﬁx?&]n%xg is
also illustrat e%m%e i Cogamer &i’e cont ai ositioned to collect

waste fromtissue cocl P(ﬁn i“on con &PassFs iniq tH CtEPf%l i IIrF‘ﬁI%f‘f PRICSEE9B nent
wast e cont ai ner >23Bicemnigiss er *I?Gﬂ}wleédl agfoebdpptrint fasbine ), thoderiecler adeinivasibethé r om
cell collects Oﬂcoﬁﬁ)osﬂﬂﬂtﬂdhﬁ@ﬁ netlle offh $BSR £ORLAINE adl%gldexsfngptﬁ@%}ngt%gloh pyfluid
conmmuni cati on ps,g PEO%M Ine 39 to deliver a washing fluid, such as saline
or any other sui bFe butfer = vi a wash port 46 to tissue coI | ection

cont ai ner 12. Ti ssugls%llF*é@’P% Ppfere ot iaiahe nllgiated| as ondlwiolg Led ersstaronginer Bhl et 40
for control i ngsitifted ansiatwet 4k &ﬁﬁdﬂoﬁecﬁ\intcbrhﬂne? '125 ihl@m aRl.26 LhQRILEANt @i ner

12. An additiv LoVl on _ti.ss ectlo alher 12 to
pernit an addi S\f%éeer'&?g%@ 3%d‘dlgl \[’(uglt%(lgssdnu psid C%Il m“ﬁ: ate bcilﬁ ééﬁn%o fection |

reference td t HE"ABYRBJS "EFiswniaaads rwmqqd maﬂs#dllCpmm@u¢ailweViﬂ12Vasls?11pr3@w ded to
del i ver one or dvbveea ensiypBsd,shtad SEakeor 60l JIREHIN: waR! 3l ﬂﬁﬁ péch;dt@ tifsagilitate

the separation Cgflecact?lecolnt@lﬁ& %€ ’ﬁ%sé c?qg&g&? c%{r]atmat 1P alsp d1z1eluc{es an an ml% 4% %dl pose

ti ssue contained in 2 conpri ses
a needl e 44 V\h|°€’|’f‘°8%53ﬁﬂ‘6ém?]’§‘éﬁpfte%m? itk Gsutcpliscion 2gninet %Fﬁnad@u’ieﬁ%b‘%s
cont ai ner. 20 Arpakd ingistarcoliesbodin@at12 af petrhien cONRON@BLEOh tithssSuais:enoval

system 10 a;re I dohiMsd fat A ot gL = q:r)smw resent
'ike parts. o] Ztg\hl ért?grﬁfcg?ce 2 §3le%o£rlﬁis l?s g er‘ ad%k@ Iéfgg? 5%h C%E)

col I ection cont e PO EERE L “ziS“B6%“?’1‘1%9[‘“5“1“@tléforfémli‘%“’sﬂ“? E?Pﬁf\ﬂhéfﬁh‘-’s uction
is applied to atve cdontpinae from Moret lﬂ']ﬂ&(}ﬂlfwsﬁﬁdsﬂle)bpmimaﬁ&Uiﬂteﬁm | A2 Gltuis thfed,

contai ner 12 i ngkiid@se 8 chhsd 0¥ 14 whid con méd%o rehivkd %qyxlzgg%]ﬁ% fx y&qtﬁ)@e of am

ducal grade polgcarbonote cont ai ning a roughly coni cal pocket of
medi cal gradepf E&ter w ith ame hi ze of 275 pm Therlgldtlssue
col | ecti on 20cont ai néwrarhasar tehpdimen: of taecoghonappl Oxbaahek\syeinghitard inghesi hi gh

and appr oxi ITB.t@rlMgJﬁMﬂ 5“@1@@@@6duﬁlbetg'eﬁ{@ﬁtﬁ{epattkh@n LY'}@;L:; Lwhiﬁleﬁlﬁ&ﬁlﬁéﬂ fBy.sPe about
0. 125 inches. ‘5 dbqter s, accessed through two ports

for suction tuBing. TWo Ca{w{o” C(\’/ﬁtafrﬁl %/QU‘B%] S§ ?dy@Bh’ﬁ@%?f oy I’i"rh‘a’usﬁﬁ“’gfserl | e
docki ng technolﬂﬁtjﬁd méﬁdmtﬁwef %ﬂssedfmllyrwsdk@lepmmcmtame lagclegs atifidbuigh a
rubber septum fFBes3Q, c&aﬂjﬁoﬁdtiﬂ@édlo@ﬂﬁid;rtqb’rrr@@ls}fl]fi r@@n@cmﬁy@d WMghil ¢ &J.waa]f erent

mat eri al s, shysize,. an e joumber e r Far mesh
pore sizes vgena%h St ﬁlaﬁ 1%0 "md YO "éul é?@é**é\s Véjrpg{’l’ jtthf)‘ﬂg H“cfoﬁﬁng 'ons

woul d achi eve F%’é’%&ﬁ‘é’ hatirsiss of spfroabh i onkiey m[das@slg@ﬂ aforegaizishdivamdhsbinood
cel I's whil e retlanatnge adi (RaSE:s hiySSWRuaQ DS agt.efhe atdof o ﬂa@ﬂ%ﬂ&e&s a@‘aeﬁédl arly,

the device pur BIF&@B t\‘(f’\ooﬁttd f&? Qouc‘?igxp hjgmg q{v?_lém S\A?lti O[I_lbug‘:vnfoa otm?crc,p (%t t'[ ouagh st(%L

plastic materi stirtutron of posable cannu

non- di sposabl ed°°|'"r’ﬂ¥ ePloplewy: iddye paats é@aﬁ?ﬂﬂea’um@re %Vsﬁb}ﬁ%h@trﬁé’ﬁ seferali Tlecat i ons
t hat woul d3be kamevimct@alithasi bs kikleh-@idviihntiftehta: BdidrialkloWeV e, ankd e @LRARE and

embodi meNtS 0 of ports

. For example, mesh pore sizes smaller than 100 pum or as large as several
thousand microns would achieve the same purpose of allowing passage of saline and blood
cells while retaining adipose tissue aggregates and fragments. Similarly, the device purpose
could be achieved by use of an alternative rigid plastic material, by substitution of the

35 disposable cannula with a non-disposable, multi-use sterile cannula, or by many other
modifications that would be known to those skilled in the art However, in other embodiments

of tissue removal system 10, tissue collection container 12 may include a collapsible body, such
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of tissue renoval system 10, tissue collection container 12 may include a
col | apsi bl e body, such -22 WD 2t)04/074457 PCT/ US2004/ 005117 as a tissue
coll ection bag. In such systens, the bag is preferably provided with a
support, such as an internal or external frane, that hel ps reduce the
|'i kel i hood tWagtkMigag will col | apse upon the appli catr@mughe4go0tT on to
the bag. In order to reduce contam nation within tissue renoval system 10,

one or nore cl arpsissubcdBetiomysghen sﬁthYdteGHé‘dheQJBo Fz%fe%@irjf f?»'letciﬁil v'«ifﬁ%upggﬁ Gpdui ts
to control the f{ a@‘fﬁteﬁfa! Mt%lél ﬁ!ame B%t%ulgs xﬁ;%uf:e tlo;lle lﬂ{g[g)rooc{t atglfifo@dﬂflﬁl (*‘Pélf*%?e ay| ¢

conponent s of the system
various regi ons " pPPbg a%%‘lfés‘ﬁ“%‘ﬁ‘ﬁ‘?/%?bagystem 10. In a preferred enbodi ment, one

or more of the conponéntsredie aay[sﬁ]iamoa&n B SsdirsRes 3l eﬁx 10/ MOb R BLST Ng
the conponents ﬂﬂngymk ﬁro@&ia%gltlggg}kys el d[r) %on%{gts Iéoecg%’:wgtﬁ g ga@ﬁg Iﬁhoﬂ?nfllﬁé tlhglt’] ey

be associ at ed repeat ed use vari ous co
providing the c B’rfﬁ‘h‘faé‘o‘isﬁo%Pod?l'ésﬁéé}&lﬁvséﬂlsé@lafﬁ%‘@\“md@s aarer adsfBrtvalgeeadbf  bei ng

able to steril vazesadgdonofs tisfne RO OReNts. Rla p@ef&leﬁ'@lﬂ%dﬂﬂeﬁ‘fﬁone%h@r@ of THY
substantially r &%:Iﬁﬁnti (h%{stehg@ are I&il@ [ egvomos ulé]?%téé & H%vaaf ﬁ_gﬁnsﬁe%l ment

di scl osed hereln 1y au
conput er - cont r of*IP& r?i]él“fe\f%a”ﬁ%ﬁ?mb%at %ﬁ’eé?ﬁéﬁ%‘f@dmh repesddiuge ob patipw compoasitsan

al ternative!® o loladiys, R2SidinyBhel conpalehitstih Qﬂispoiablsseu@mmedm;\{ @dvazﬁa){g%ﬁiané%lmy

i ncl ude additi opakigdevn gpﬁ Qb . er t hi ngs,
det ernination of the vol une fp%&%’%?ﬁ]}ig% @ “Clpmay ) %Wn??qg’l %«Scet 9E ¢ o

al | ow recordi nglc%lfmwof tpfaéﬂcnfgnf%r‘ﬁ"“él’toflsoﬁls‘rl‘é@ja?*ﬂ?“hg Iﬁ i‘féuYeth padAly ontompted
processi ng procedediments, ormpper-foondiedtviies siyppl RIpRALALYinf WaGhi eNs: sugh as
attaching the dewh&e. &eadpstand or bedding during operation. 20 The
conponents Qf the t aﬁge renoval system 10 shoul d be made of material s that
are non-reactive witToBIolFSY EEPF PO B ingluds gdlitions devissoei-crBpEeive with
agents used i n Y5t pEwsinaey otligi biney daahindtonbtise anthetol Sisttes retatnad Aadigh thikon, t he

materi al s fromushi ﬁlf&wtlﬁerd}h@«'&f \Q%u ﬁlﬁﬂ&@i%@gémr%rtﬁ\e exﬁ@% 0§B§3&Iss lg%cc%@tgabl e of
wi t hst andi ng st ?Pért{mm %‘I an oclavi irradiation

i ncl udi ng but no B4t 1em%gatwdgm%‘r°%g"5$ﬁ‘? ﬁ‘é?c?l?gr'ggaiieéi'tc? B ST egtieng and

the can n | a h&wdLergdiormy be made of any suitable nnaterial, such as

pol yet hyl erre. The caRBth@nBRE:DE hn@qgm&]fal s 1030'}{&11‘3@%'11%9@&1%&%@1 tharlgRC! udi ng
st ai nl ess steelnonljeg,,l\gzzec‘ﬁglrbmailomC Mih ttmhe érgventl on herein disclosed, the

ti ssue renoval S8 R B PR AT TSRS S OB RVERT BNt f or
removal , proc e%’?/ Ofigpl ﬂ%}ﬁﬁméﬂ‘ﬁi‘%l Wafdtionghe reskeriglel (bt whislt Bervaciedslesnfoomndrei n

adi pose ti SSUemaa—momtoemﬁaﬂ“’iﬂ@t&mlr@%ﬁﬂhﬂ%rwgmﬁ b?@tttéc@amng, 2B 1nra(§£HBM al of 30

adi pose ti Ssuemrﬁrﬂg«%hﬁmt] SedE, LQta_”m be processed out requirin
tissue to be renoved romn (ﬁ stem  Thas "k “ys‘t‘ B 1€ ¢ 38R ”laé%“{ *hat can

provi de frésh &fefhied: ‘}f“éh%‘é%éﬁﬂ%‘énfﬁé’sfi» Polgatylend Fhac ﬂp@th regytbs madhvdf mgduces
potential ri sksitsdsocial adudihd dmitdad &r i Ng and or preserving stemcells.

Accor di ngl Y, based 19 Qc&nﬁnﬂl& r@t‘hatpﬁt mgénﬁx% 9&? ur!‘ %SLI&SE‘C tiie. ilesg%nltemcl)vglvs%nttx ]p
provides a method, for extracting t m a patient usi Ag-the fol | owi ng

steps; (1) prePSrfngeenespan fent coagemﬁxa |fOI f“B’E)"aﬂ Pajé?sﬁiilaaﬁ’éIﬂdﬂlllnﬁbippiaé Bt (i)
renovi ng the csmedliafoamtintlipost HiS8UGhE S0 adn 18 pEERMS: 1R FakeiCror removal of
30 adipose tissue, and the tissue can be processed without requiring the tissue to be removed from
the system. Thus, a system is provided that can provide fresh stem cell enhanced compositions
to a patient, and reduces potential risks associated with culturing and or preserving stem cells.
Accordingly, based on the instant disclosure, the present invention provides a method
for extracting tissue from 2 patient using the following steps: (i) preparing the patient as for
a5 traditional lipoplasty; (ii) removing the canmuila and the tissue removal system from the
packaging materials to the sterile field; (iii) connecting a liposuction pump (with conventional

trap and in-line microbial filters) to the hose adaptor leading from the tissue collection
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packaging materials to the sterile field; (iii) connecting a |iposuction
pump (with conventional trap and in-line mcrobial filters) to the hose
adaptor leading fromthe tissue collection -23 WD 20 0 4/0 74 45 7

PCT/ US2004/ 005117 container; (iv) ensuring that the tubing screw clanps
are not engay@d'UM7Hfe suction ports of the tissue col | BECHUSAEORAI ner ;
(v) using the cannula as a regular |iposuction cannula to renove unwanted
adi pose ti ssueont{ing; Yivieepytiyg thag the mubg mu&hlpmaeroam;@m @rhodiseeis dnse t ubi ng
screw cl anps Q. sfadhiot Qﬂta;nb; %E%SJ&OELJ & Mlﬂ%ﬁfo%efcgrﬁlﬁlattmm gsired

anount of adi pose a %sue been co ecte t1ssue ‘coll ection
cont ai ner; (viTyEné ?Cis‘htjss‘ﬁe}’] f) PRYNG n@dpEua greralet ERGImEn fYaiPvieE soie¥ proper |y
| abel ed with aeped to et the den doflectat doanindr afxelhe destred angoarod bdigpsotshemave

information  GmntBRckdlReh tldRbe Bt iMRuRE M AREHY ﬁat &l Gl bikeARCOr dance
wth institutional extracti pose tissue fromthe

n
patient. ReferfiHy ’EBYO?Wé?ﬁngfdljgg‘raﬁ?%ﬂ "{e%tgv’éﬁ‘én P}éﬁ]r(}\‘lcgfsm%to@?ﬁ”f@md?‘inssue i's
col I ected di r estieyabpltiae widime10 pprdeessi) hgaccadpanelitissibyioal fraviv ag t he

tubing 22 to t(‘hg,) e@ﬁgﬁ,jggmpég)ggs&%O%Qhe%tﬁeﬁt an in-1li ne fluid trap and
inserting the can

rvest sit e tissye is then
aspirated into thglyJ f?il‘%g%%%“l ﬁ“f’*é‘f?sflﬁge“‘c?és fyéﬁerﬂg? fisye lgﬂ’lecéEd et %in‘ipé]{eal ned by
the filter®16 rivedstivamiprpringnityaitichigshetubiogl|tebt jugimeont &) wis anbRlinefld] owi ng

ti S?] ue C?: | egttda}oﬂd la@inzQhel c%hl@dli A R0 Qest élt@ S H@p R Res tﬁénr&%@ed Motz a
washi ng fl ui

otoni c . salin n wash contai ner
e ndagd o 1hep EhedRe St T2 B0 ATA P 1Bty SRS ROF b BN B
ti ssue col | ectpllsgioe emmteicniy Felpowiing tppelevilecpn the Mlgﬁf?@l afipese fised ca b iR
il lustrated erhpdivang 1@, ﬁﬂp@@fehle@s@ﬂoﬁlﬂﬁaﬂlh@ﬁbntéﬂﬁefn vabiCdohi@iRsr 38 BRledior

di spl aced F r Ortpqsgeh%llc 8(%{1580%9{161'%\’13 \gasﬁ ine 3% ‘\99&:1%6 tl?S%‘e cl:og&ilgoab@ntfugex QB‘E& through
the air-in 4 aced Into the

wast e cont ai né a 8@“‘ Brtedq! i 1ha|*111‘ﬁtﬁieéle1ﬁ d'pﬂe%Ed%?“PP ccfl?fb“qdi’@%‘iﬁféﬂ: ithe afrj nsed t he
wast e nat eri alisgaed foen B¢ hoavigtiutify addili@\f dalileQar la@ent@Fregh OB biaREFrt36. 20

After the ti S§ gmgngb‘ Regi@ 11%19 lb!; gr?#]ﬁgi mt@%ﬁq a@ti; %4&#3?1@‘[1 3(?& s'mtﬂ V\ﬁfl&ltﬁl‘ﬁl ].ll\'QE O a

sterile vial genase-co

passed into ti §‘§'ulé’ gt lsé‘éﬁt"fl B Vet “éﬁi“ﬁ‘é?“LTE“‘“‘M@rf@“l“f‘O h‘é"’?ﬁ%é‘ﬂ“% %t’n t he

adi pose tizgsue at Arer &eoind hB e fulitced =60: M autbesuserldAshh nge:dt eplsof may be
repeated as n@ﬁg&%@&qm&nnﬁ oty ﬁ@agﬁ&%m@ thdn U8 il asﬁeom&n@&mingﬂ fLOW ng
elution of the active ce tion in ord to nti.axi

m,.; end of hasty s mpred éigtbg’@é‘f‘?oéen“sf‘ﬁé“l‘ pewda’ Z%fobbﬁ qoé‘é’t“it‘iﬁnwé%‘ﬁ‘tgétiaﬁ*?er 12 is
pl aced upri ghtuatle rghkdicd as wefddotdtbd dmaggnafgattmssua@mp@@gﬁhlegfolﬁa' hieg cheibn ofdhecel |

popul ation i Sa&ﬂeﬁ]l%p I]qun 58 id :Q)M.nl‘ﬂt_pidcgl h salleokiQn contahngr..26 where
the cells_are arated fromco d residuyal fre I|p|d Cells

e
may be waghed “ARUFOF"EBRCENT Pié"f(éa”“é ]' % lrT“FOCEI URROWT D PErEShE of
ordinary skil borpintianireheartioven el flsvdumfgc«bmﬂ piot cdniaip:t26 dheroths edjtreriepadicd

centrifugati opbh %clﬁgt%e "al.ﬁd @de@ﬁﬁ@&ﬁndo rcf-,ﬁsom;l @u%%a fak@w DPRehanE 5By The
concentrat ed, " tpod%

o e hert 50 R ERRCE i SRkl S Rl o BN M
retrieval tinenBdeativdiomsmioni sk de dogideivs |ﬂwésnl%bemwe ek rrgneeisded
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container 26 may be filtered using cell filter 28 following washing to enhance removal of
unwanted residual cell and tissue aggregates that could lead to embolism upon application.

35 During the processing, one or more additives may be added to the various confainers as
needed to enhance the results, Some examples of additives include agents that optimize

washing and disaggregation, additives that enhance the viability of the active cell population
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35 During the processing, one or nore additives may be added to the various
containers as needed to enhance the results. Sone exanples of additives
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for adnini’st rt U Pat icBht 3G e t"p%'frr’t”li‘ whis ifhc’ ﬁfﬁ“r?ést‘iiélh r’b"‘(’%""vi’ ce is
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Tubi ng is pl aceeinisiitign i agelfenies of val ves 105,
30 One particular automation device is illustrated in Fig. 4. A tissuc removal container
{(not shown) is placed into a device 100 using color-coded guide marks 112-118 to properly
align and insert the tubing into appropriate paths. Device 100 includes a plurality of valves 105
and 110, and a plwrality of pumps 104 and 109, Tubing is placed into a series of valves 105,
110 and pumps 104, 109 which are controlled by an integrated microprocessor sysiem to
35 coordinate fluid and tissue flow in accordance with the user defined program. Program
selection is mediated through a user interface panel 106. A saline container is placed onto a

holding structure 101 and attached to the tissue coliection container. A vial or tube of

~ 25 -



110 and punps 104, 109 which are controlled by an integrated m croprocessor
systemto 35 coordinate fluid and tissue flow in accordance with the user
defined program Program selection is nediated through a user interface
panel 106. A saline container is placed onto a holding structure 101 and
attached t o whaeomiossse col l ection container. A vial or trbweuhos/0ea57 WO
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the cell washi %’Q % gﬁ h line 117
into the mxi n& ¢h ?ﬁf@ 16 po"’étﬁfpe?‘?%ﬁ't%ﬁtsalﬁh&m\‘i\g’\% H’ﬁ%g to &g ‘fﬁe g0 PE¥E&*r empved
i nto the wast eF@lvaimb@ptatioh bf ¢dippooieghihelvilne of 1@s 1 1Rddd 115 em apengldd dllve rimgovpassed
3G of the target cell population from the chamber 102 into the cell washing chamber 107. Washed
cells are removed through line 117 into the mixing chamber 108, supernatant and washing
solution are removed into the waste chamber 111 through line 118, Additional saline is passed
into the system through line 114 to complete the washing process. Cells are mixed in the
chamber 108 with any intact tissue removed through line 116 earlier in processing. Mixing
35 may be achieved by any means known to those skilled in the art including but not limited to
agitation rocking/inversion of chamber, or by compression pulsed or by moving rollers. Mixed

material may then be removed through the port in the mixing chamber of the disposable set,
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into the systemthrough Iine 114 to conplete the washing process. Cells are
m xed in the chanber 108 with any intact tissue renpoved through line 116
earlier in processing. Mxing 35 may be achi eved by any neans known to
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Simlarly, 3@ddidgdé%&9al ceﬁtﬁﬁ@eﬂi@g H&c%udhlg, b%l rlo?mnited to differential sedimentation, velocity, or
gradient separation), or by a combination of means. Similarly, additional components to allow
further manipulation of cells including addition of growth factors or other biological response
medifiers (Lind, 1998) (Hanada et al, 1997) (Lieberman et al., 1998), mixing of cells with
natural or synthetic components intended for implant with the ceils into the recipient (Fukuda,

35 2001; Sedian et al., 2002; Ye et al., 2000).
Post-processing manipulation may also include cell culture (Caplan and Bruder, 2001;
De Ugarte et al.,, 2003; Zuk et al., 2001), gene transfer (Luskey et al., 1990; Morizono et al.,
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further manipulation of cells including addition of growmh factors or other
bi ol ogi cal response nodifiers (Lind, 1998) (l-lanada et al., 1997)

(Li eberman et al., 1998), mxing of cells with natural or synthetic
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fluid flow w th ﬂug%e of manual or automated cl arrpl ng to open and close fluid
pat hways. In a pref/erred enbodi nent of the invention, the tissue renoval

system and pr ocessilngrreetd subadivent of thy Bt Pentisugacnpvd YR8 PrOFREEpat i ent
receiving the tdg Q&Iw&r};{mselﬁiﬁ@ﬂ& vﬁ:&utf/ Bﬁheq:ﬁ@dh&%deﬂgw 13 QredhO@Ma@h a0ki¢ eppatiigent
procedure 5(9 om o(or%fofr %\%Ip!atmn }XOCS(}LH& room Ra?t%ctwen 1y at%ne pgtgeﬁ b%%)ls‘xdeirhhﬁb a@l \I\ Qﬁéﬁd,r api d,
efficient tissue harvest and processing, remove the opportunity for specimen handling/labeling
error and thereby allow for performance of the entire process in the course of a single surgical
procedure.
The following examples are provided to demonstrate particular situations and settings
35 in which this technology may be applied and are not intended to restrict the scope of the

invention and the claims included in this disclosure.
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efficient tissue harvest and processing, renove the opportunity for

speci nen handling/labeling error and thereby allow for performance of the
entire process in the course of a single surgical procedure. The foll ow ng
exanpl es are provided to denponstrate particular situations and settings 35
i n which t hi¥OReBWAdibgy may be applied and are not i nt ePdRdsSHG/H0Et rict
the scope of the invention and the clains |ncluded |n this disclosure. -28
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ani mal s after art. I Y C y .one aspect of h1 r esent
i nventi on, TSa |};;bgse“]i"t]lkjgusgeryc e“rt“]ve h“ ‘i“y“r%ilr”q e T 'g‘t ST ‘Bbrf(ﬂ s
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cells are extracted
or degenerated myocardium or other cardiovascular tissue through one or more of the

30 mechanisms demonstrated herein. In a preferred embodiment the cells are extracted from the
adipose tissue of the person into whom they are to be implanted, thereby reducing potential
complications associated with antigenic and/or immunogenic responses to the transplant.
Patients are typically evaluated to assess myocardial damage or disease by one or more of the
following procedures performed by a physician or other clinical provider: patient's health

a5 history, physical examination, and objective data including buf not limited to EKG, serum
cardiac enzyme profile, and echocardiography.

In one embodiment, the harvesting procedure is performed prior to the patient receiving
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procedur es pepRoredsby a physician or other clinical priviigesd/opatient’s
health 35 history, physical exam nation, and objective data including but
not limted to ‘EKE{OdL@@Fi?imledéfaﬁeéhcabﬂoceiwbymemp:mof&qtxlo:ewltiaﬂhdmeﬁxmmaﬁlsidcm@maphy I n

one enbodi ment , infakgonhEEWRE] ih E@tmﬁé@%@ﬁh&ﬁtﬁ tHe ati@ﬂrnfa%ﬁﬁgce%d %BmLB i N6 pat i ent
recelving o aignTater Bl Leeeql SRy eetel e e o

reduce bl ood cl I'nconnec
infarction. HoW&9dP “‘Ylaﬁ‘f“&)@ﬁF@aﬁsﬁll@ﬁ@@dmmms Howher, pailendod ipyershavaisecei ved

as plh r :j n pr: Gcrj tlﬂ)tfslhi& zhhammgs:t lcdn@calaﬁ QCREMIE 1o+ AL 119 QPRI q;cg);s(rj ed

met hod i ncl udes e n pose tissue ior t ny attenpte
revascul ari zati %Cﬁﬂako%&%&g Oﬂ%r I—'Igiu 2 é’atlen ta%%ew&%owa%@“ﬁbpggﬁs PEXIF1 ed 5 in
the art, the tlaﬁ%ﬂﬁ@ll%fan%‘b‘Pll%@fq spdafds. liipaidy.dit timingwésoficcinvitlbs detettaipeind  on
several factor 9y te pabiiicticngspo@IFyTe: a@ﬁ:nhi@ﬂémlghbrélgﬁhe aRekdg MentSt ability, patient

coagul ati on profi I e car andar ds,
ul tlgmat ely, !to he ti Thel%@%{é gﬁﬁd%%;{&(ge colaeﬁteld S& t%e‘fag%aﬁ ”S‘Hléb oo to

practitiongf réE"db%’Q? Tffl“éd nspmegeiediments ap EOWQOUE&O%GQ Ghe WénrafOf %U’tle@ecp\afﬂll ent .

The vol une of adypos eatkit sgEsencal WaGE R cfnran[ﬁhlBeh@ffmg:ﬁdﬂidmgeqﬂm\;{@ﬁﬁedfts om about

0 cc to 10 abg nmbodi t 3000 cc. The
H:I b?a@PQabﬁSs ary gul!it{an p%}ﬁe % Cglr]ﬁmlct sabzl " seﬁ%n aﬁ “%Xfﬁ c%ep end on

vol une of fat renpved f'rom pat i
a nunber of falodie ﬁ‘%ﬁﬂ%ﬁ%’ﬁp’ﬁ t*h4%ot I|m ted to: age, body habitus,
coagul ation profil eCellhenpigydaniseres toadyialidnt ¥ ansRMQE intvgmcﬁfmybdaifdar Gihatiof Q-

nor bi ditiess a@Qnﬂ?JMéB“E@upQE ef &z&?@:ﬁﬁgs dlgﬁ Hesbu'{@é ngteh %gﬂto gcu e 1%30611(518

patient in any ettl{}? ocardi a
Exanpl es of su&f YTt “ﬁtd’gacf‘)nff’r“%ﬁé’e h%’tjtfaﬂa‘teéeﬂh‘?ﬂa“ ql‘?l?ﬁytoé?ﬂ apidge ﬁld@{lfélaﬁ@tocar di al
i nfarcti on (heartsugienagikion otonges titrebipeaptaf kabdry keo(ait-h@mhasrikt Rasapy or

as a bridge tomhy %@J @nh])adx an@rslgd §d4&9111 ?&EA}F@%%&Q @asﬂ%jn & leeflq%r% 'g!{a}tgc! ¥ bypass

graft surgery, am)n% I n advance

& CrYOBT L i B i Cfiﬁ@giﬂ iy Bkt FaGUREEHp T or

and stored in a cry
around t he?% i ntigf, depinédimged. hadimdigsicisesed ihereiniy o ie @abds tirmy be

admi ni st er ed t@mtohteﬁzaﬁnrgﬁ&ts@zm or Qﬁlo‘al[?@'q&cﬁ%nﬁ';ﬁo%@&uld i %ﬁak}epu‘?ﬁ%ﬂ%%f# tissue,
or in pr oximt further processi n%a

tlnlllrltf: OI:'%'[ 1gmuse g]al CEI 1] %g b
fol | owi ng additional” protsatires gl by ﬁ‘é*?lplﬁdlr‘cl“F'fO lﬁ’ﬁ‘diiffoif‘apa%af’i‘ or
ot henvi se ¢ han@’@’“’r‘%‘?éedé%ﬁl pagient pigreeddkegavpivighouttchigiriogiht scllobtfad migthidariogihan pat i ent
may be adm ni stieredeidt. omanppa;t,bgankml A REBE Q? ﬁrﬁQf Mot hQUtbng&lJ‘otd‘xgﬂ g the

cel l's before adm niglighd ng. them. to the ent. In o nt, the
col l ection. 01?19‘a(iq pis@ét i @eslﬁe Ak m]imb I%]f’o g &t 1”31’?’51hb8t{1‘ént il Gsi de.

Hennodynanal cS4Bni t oi ng may be used to nmonitor the patients clinical
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obtain a 30 composition of adipo-derived stem cells. In one embodiment, the preferred timing of delivery
should take place on the order of hours to days after the infarction to take advantage of the

neurchormonal environment which exists after cardiac injury. Ultimately, the timing of

delivery will depend upon patient availability and the processing time required fo process the

adipose tissue. In another embodiment, the timing for delivery may be relatively longer if the

35 cells to be re-infused to the patient are subject to additional modification, purification,

stimulation, or other manipulation, as discussed herein, Furthermore, adipo-derived cells may

be administered multiple times after the infarction, For example, the cells may be administered
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3. Routes of Administration of the ADC for the Treatment of Cardigvasenlar

Disease and Disorders

15 In one embodiment, direct administration of cells to the site of intended benefit is
preferred.  This may be achieved by divect injection into the external surface of the heart

(epicardial), dircet injection into the myocardium through the internal surface (endocardial)
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woul d all ow a. | ess I nvasive rec I'i cation. l
enbodi ment, t héwied paiplrel d’éﬁi"*\?@isfawti’ri B oepipt ‘d‘é"uf ﬁ?tﬂi‘eéﬁ/@h(?d%‘ “é?é??r?’ \?Eﬂl t hr ough
a standard pe:rathptlaemedum aitbanenQis cdinat:@eliverad torendhpabtacequusrogtatoet er, or

a pul nonary ar 1 eL¥d vﬁ%ngf}a@ r«ccerlutai QL h‘@![ QHDQQU, %Fruizs !l'ldr’ Iﬂe uﬁﬂjnlhﬂﬁ H?B-")fnch)e
del i vered throug an i ntracoronary rently
a

accept ed n¥t hoggationgrdatop sl dist! ﬁ’glﬂi%“ﬁﬁﬁ’lb’é‘" (:‘6°ﬁfr(rl '”f ]i’ Edhrb‘)?”"mc ”“? Q%L
i nfl ati oul def | atrtigrr@fingdiestadry antoproxi whkh banbt gdhis sheodareedrwielidin t he

patient’'s va. CMéxQ;JeH{ceactaon tiherahy cn%b@iﬁﬁtnﬁt NG1id QIPQY Rlid:cl Qlir&{gﬁ\é/n zpnesdahi ch

pronote cel | ul ar engraftnment aor t her.apeut i ot her
embodi ment, cefpe SH‘%? © Hdeaiehivhsy 8’6’“11[’#‘?(18??@]??5'éeﬁmg"ﬁléfdléeaor ”Ilpaﬂ?e 7 hmr%g urf ace

of heart c harrbecrll) asnietahidiy twhrhagh ondeject teniendsd tarset tissie. éﬁiefaahc‘@walﬂul Beecat het er
as 30 delivered through an epicardial (outer surface of the heart) method. This delivery may be
achieved through direct visualization at the time of an open heart procedure or through a
thoracoscopic approach requiring specialized cell delivery instrumenis. Furthermore, cells
could be delivered through the following routes, alone, or in combination with one or more of
the approaches identified above: subcutaneous, intramuscular, sublingual, retrograde coronary
15 perfusion, coronary bypass machinery, extracorporeal membrane oxygenation (ECMQ)
equipment and via a pericardial window.

In one embodiment, cells are administered to the patient as an intra-vessel bolus or
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well as the ability to inage or detect the intended target tissue.
Alternatively, cells my be 30 delivered through an epicardial (outer
surface of the heart) method. This delivery may be achi eved through direct
visualization at the time of an open heart procedure or through a

t hor acoscopi WO2pPMdEENh requiring specialized cell delivePgriusmesooimnt s.
Furthernore, cells could be delivered through the follow ng routes, alone,
or in conbi nat o wivkiéh, OR@nditer BRoainet, celidBayaio prs@RGKHEISH gl enfidifl ioeshhabove:

subcut aneous, |t AUSEUL ko SHDLLDGHRL Gl fadTade cor onary S5 perfusi on.

coronary bypass mac % racor rane oxﬁggnatl on

equi prent and vi a aMpet s dmasiert FR)‘B‘\‘/\PE‘“?%W&SH’@ densprlsdti B rmowb Pl 1P%§F' e

adm ni st er ed t dsstdtervpatiiaeithe B8y afts inddxloAhyYS8GEs ahehsuS oDhe and2ntWOVZQB/ 074457
PCT/ US2004/ 905 :!ré]qz)qc ttsE {Ifdl’hma}n@ﬁl't Qf'r’}lssula Har Fentgé »blﬁralsg @&%1%&%}1 tﬁ;eeejxiez?t JTEY be

resuspended in an artificial or diumor tissue scaffold prior to
be adni ni st er e@VegrdRhay Lt ﬂf@ﬁt@mtl%é@&@lelﬁe%@@ usipg s P der S ohE T Bat i ent

wi | | be dependesitgloimrich evita amuptiatoftorad op@ebettebisprigatvas se stigdthamdpddie body
mass i ndex of ‘ih@%wgl%?r (as a neasure of the armunt of available 5 adipose
tissue). The anmpbunt_of tissue harvested wll al sg et er m ned b% t he
extent of the myocadrtios ofithf Rgesul PaseEifara e S WPIFI Brer it Wehts using
mul ti pl e tiissueathar Festhsrt tarmusiagg (lesa tigd n@btes)he}iswezsrtbevsmdd aapphapr ioat e

storage of cell e§1 Qﬁ&r%pepse@]@@ l:én@a%n' Qtﬂxsor%ﬁou\{\‘sipmexﬂexﬁah@n %ﬁl@@%m@ént sclhhbx§
i nvention. Por éﬂpons of the fore

bei ng adni ni st %‘H“fcd?ném‘a&‘b eﬁ%{ i %th"mﬁ')d?plg‘%%‘:ﬁ{' p‘flg)f’ﬂﬁ% gg (g8 af Ilsgsérg’?? *han 6
hours) cells mayifelye sglbipn dfir atampic Hrekdye®)Gomcottarep ermatoeed f |0ncoa‘fe<é witk ed

contai ner wit hua@teuawﬂtahgk&bm%umlE@H@QL atyiog: Wik Midagb Ut 'ble%%lysﬁhlrfurﬁﬂe@fby I\/Edi um
termstorage (less .than 48 haurs

n
i sosnotic, © bufFEPREF %ﬁpﬁ’ﬁ' BRN ?’%% rsmbaﬁéo%ﬁg 115%é§??§%%s e fﬁomgle ]e%mg%ln%fal ner
conposed of or calolatiawtion ok g8 displateé inj catpmanfysvagstaad essitrepd 6T PP erHE S TVEPEr Longer
term storage i $c*FJU§0‘2@K>@b| Y eae%i)@ﬁﬂ?@d3by003;53naplplsolprdv@{bm %maaroesﬁmvat i on and
stor age of cell {%Zlig%eﬁ g gmaex (l)f? %0(}] QE‘ 0019:%1\9/:\32)2%0%1 of%}hmpgm Qeu,bg 17P%£§p%1eldl‘$l Aar

function, such i Sc and a Vi cation
nunmber PCT/ US&24229207, fil ed Septerrber 13, 2002 and U S Provi si onal
appl i cati ong nunber 1 @Qér&%&, Wilx1e ésbénﬁ(dnsﬂﬁ)&rﬁﬁﬁbﬁ?&—, adkébse- 200 Herjved fufls @OREent s of

both of w, vhi Ch n%l_lf‘lb Ltr?l:le{o ¥Qt1f*nicr“anp9t gmv&lb)far’fo{ %Ith,% Q%E(}esZOF$rne Qrﬁﬁé)rbgance

wi th one aspecf1 i nven tissue derived cells"that are
adni ni st ered t gre@egsiag ihe prils WP‘Q%P“%% n@&cﬁwﬁl foaers grtaRiefor Yerigting &R Es.  For
exanpl e, by engicagekimngeddi@ageabl dolda oedipae s @NaDbe FABIntsigri oM frtifnact or s

suitable for aL 1%\{411%”:?:% qé/” nIquerﬂJ'a&ﬁlQQ’lﬂah{an{Lm t’hﬂc@!rci%r dil QVpﬁcSﬁluJ Ak

di sor der or ease e cells can be adm nistered to a pat i ent ,Mand
engi neer ed? to F"'é‘l"‘”“d faclipeorgi-toprse Berigfs of HEs JrowEHE'T: #E9vE ‘”""TH FOPIeNEt S0 e cart
be provi ded i ntha i2bcreantxotd) ed rflashionpfied ogetibdvdednperth ddsthot at o, For

,tanpl the rel Q@ﬁigong gﬁ%nﬁ%} ﬁaat 1.9 18 1@{@55105«“@&1{: Exgﬁlnwf @x\Mrhx fhag tn%c(x&)xtyar €

rel eased in a pul sed ) periodi ¢ manner such that there are | ocal
el evations in G F‘%f’%’rss"’eand/or | ocal recessions in the amunt of
growt h factor in pribxeats thyt are administered to the patient not only belp restore function to damaged

30 or otherwise unhealthy tissues, but also facilitate remodeling of the damaged tissues.

Cell delivery may take place but is not limited to the following locations: clinic,
clinical office, emergency departiment, hospital ward, intensive care unit, operating room,
catheterization suites, and radiologic suites.

In one embodiment, the effects of cell delivery therapy would be demonstrated by, but

35 not limited to, one of the following clinical measures: increased heart ejection fraction,
decreased rate of heart failure, decreased infarct size, decreased associated morbidity

(pulmonary edema, renal failure, arrhythmias) improved exercise tolerance or other quality of
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to an injured area of tissue. The cells that are adm nistered to the
patient not only help restore function to damaged 30 or otherw se

unheal thy tissues, but also facilitate renodeling of the damaged ti ssues.
Cell delivery may take place but is not limted to the follow ng |ocations:
clinic, cliwDea+ 68T ce, energency department, hospit al PavEb0fontiehsi ve
care unit, operating room catheterization suites, and radiol ogic suites.
I'n one enbodi mekfE measkies. ©f lesepsd mbriaditsh ITthfé'ieﬁwflcsﬁutah@wa{vycarmwldenb@ex the

dermpnstrat ed bygouliss da335o Waks dfeithd @6belieh, FRNSRbediil E@c s }%4{ BOotedricALLal
measures: incr e&ﬁ?%s?vg Lglec éorn e&J;?Ctd' on ggcr ea rate of heart
failure, decreased CE S, 8 PSR AN Y Badd & sy s y?f‘ﬁsr bidity (pul nonary
edema, renal failur 82‘“3&? ?rthPﬂWazsl)lforeﬁthp@dd duieg thi &bver o tigrcalisc Blowforing her
quality of s- 33pr&@1u2e@01341@344:517 PGt UieR0044: 00&1ckkiod |stf;§es”%§-§g'e'ﬁ Qfura@ad
deoreased ot kb TG R B0h Rl SShULRI DA BT B Sl dER ver
effects may be ‘6%%?%6”&@“" gdlyopyperas %@V@ﬁoéﬂg figdresse afepier Fdleupstotisethur e, and
I’Ya)é ger _SI st ];1OI‘as:&ﬁviﬁlﬁcabnayﬁ@[c&cmaﬁﬁtﬂoﬁﬂﬂis pﬁE&mEs}/ﬂb}CﬁLl{@é aenid QF ﬁﬁtxtﬂ[ﬂoor to q
and during the rin ures inc an
are not i m ted’g ﬁénl Mg%g%u‘fagﬂﬁy %Eét%ﬁw nexEr? yoBh agoxgsnfagrﬁoé ‘fnglnd’ysnp?? W8 nani c
moni t ori ng, ancF‘:]EPﬁ?F@}Pté%? Y HWWE’FW%S@W%@H@NQ gsronged impeing p@?puoeémlsgon

patients nmay riegpiphe, ahcoxppy extogapte. 24 hour period of nonitoring for
adverse events. Fol lAQW'eHBst%RH 1%Sabgv% madlsﬁe%érﬁ:d SHQD%BI{GQP %l AﬂH) l;%:) Vtgtp?cg%s from

the procedures ma i.ncl ud are unct 1 onal
capacity (e.g.,*@0epmee 56"’1’1’ "é&é%’?%ﬂ‘i is plapgsisyesAteCtly B t lﬁ‘éﬁmd‘y§ﬁffé‘é’rdsangl na),
10 echocar di ogrtapheyiye ndl bgaktigeffsushomeastal esor RRGHELH Qrdcese nams erd mMagi ng,

postiron enjssi a@zﬂnmlreﬁ@%gﬁﬁﬂr%t wfﬁﬂg HEiQf f%Hl@\FeX i %egﬁ'{eﬂ’pcl?x)tpo& toDxﬁQeéﬂeQHIS| y set

forth above, rhbg i menf ADC, the active adipose
derived stem cé:f”f“oB‘Beblh? élle SBSI"F‘“ re g ?ﬁ”%"fséet’eéé" by fFaEE“lt I%’O‘i“}ﬁg& e S%ES ent, In
ot her words, triiBccaditei ppesibdd bf popuington of the enagrizl tehe adbieimredld Be anditor

endot hel i al pr e $RLes&e tlhés)idu%'%@u%é iﬂqnahﬂb(ﬁg)@tgx@%mtvfaest Qﬁan@@és St e\YMﬁghOUt
bei ng renoved frq he system o osed to the external _envirognnent of

t he system bef of elrg)i]) TRY ﬁ’ﬁ AT ?[ é?pé ”‘E“ds PHEHEHET Bt P s 8 WY ed Elos ed
system redbiceshetdrly toshi B ictlly agforcodriai! petirencdf atchepavelt terthsadb:telyai ng

adm ni stered t entiBRnPALE Roved HBUSs ﬁ{cﬂcﬁsﬁbnglethg aﬁadﬂ)eﬂ@sﬂi b @S W dn @
cl osed system Rr Qv over t he active

de ant.a e
cell popul ati onpp(?mtIon gemf Ke Fi}‘g ?ﬁllrﬁmr%lttcéﬁ\? Paéle”t Hl Oélﬁﬁl}qbogﬁle@n%%ﬁ)pﬁ%ﬁ?l 20 the
only tinme the gténceelspseragnbibotiosehusthdibiraibe piiewet s dresceabddnaisarcaxposed t o

the external @RviamERAlrinor EORMGh:hT meﬁfh&m%&iﬁhﬁmml $ s When: $heucel |'s

are being withgrawn into an q%p% .caLl levice and being admnistered to
t he pati ent Ih one erbodi Bt - tTha rdo’f’l ‘EaY liiéﬁ’ “ders m r'Pclé{"n(aa §6°bE part of

the closed systdf Thus, the cells used in these errbodl ment s are not
processed for cul t uhiohg cabodihyh@pl BSLE pationaNhandvi@Y phai.adn akatoered to a

g?: 'erenhewnéhﬁ]ugnl@%tatl&pzhﬂggnh H{up? ?@%{?ggﬁa}é ?erle@}{ Iinpoemoarg ey c%n% gl?qlh&%r Em?t s{?‘chpat Ient.
that part of the population of stem cells and/or endothelial precursor cells is retained for later
30 application while part is applied immediately to the patient. Moderate to long-term storage of
all or past of the cells in a cell bank is also within the scope of this invention, as disclosed in
U.5. Patent Application No. 10/242,094, entitled PRESERVATION OF NON EMBRYONIC
CELLS FROM NON HEMATOPOIETIC TISSUES, filed September 12, 2002, which claims
the benefit of U.S. Provisional Patent Application 60/322,070 filed September 14, 2001, which
5 is commonly assigned, and the contents of which are expressly incorporated herein by
reference. At the end of processing, the concentrated celis may be loaded into a delivery device,

such as a syringe, for placement into the recipient by any means known to one of ordinary skill
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In other enmbodi nents, at |east a portion of the active cell population is
stored for later inplantation/infusion. The popul ation may be divided into
nore than one aliquot or unit such that part of the population of stern
cells and/or endothelial precursor cells is retained for later 30

appl i cati on whizbeeopast is applied i mMmedi ately to the patp@ntszodvboerate to

|l ong-term storage of all or part of the cells in a cell bank is al so

wi thin the scopeheaft. this invention, as disclosed in "U S. Patent
Application No. 10/242,094, entitled PRESERVATI ON OF NON EMBRYONI C CELLS
FROM NON HENATCPOI ETIC Tl SSUES, filed Septenber 12, 2002, which clainms the
benefit of U.S pr &@L@%ﬁé@ﬁp@%ﬁ?ﬂﬁmm i cati on 60/322,070 filed Septenber
14, 2001, which 35 Ths agioamaipoptl-asshgitechpplaa dioihe ic anbamtes woh ohi ek, ar e
expressly I{lCO[] I]%r %Esgg ﬁQ&ﬁe {s %{Q\Xth fﬁc?oflsegd%g%? VEOR atnﬁ'%th@p&og'tl aﬂélgggﬁ§%l ng, the

concentrated ce lvery devi ce such
syringe, for pFJ&’E%&er’@ﬁng‘ﬁ"itfat‘ito’csﬁjé’l?ﬁé&qyﬁi’té’ﬁ?‘ iyt Cgﬁvv%a%%rb%@%ﬂﬁwfﬁffﬂ% of

ordi nary s_kl || or otidd adMDv2 QBehidd Zd 4BdncPEGE/ LIS2HO HLEOOH Idefability) ot tvectian bf thé | .
Phar maceut | cal  SOMRASkLd AN ST, AGS dNSe G8kheSIORULALIPONTBY. A% ARRL €0 al one

or in conbinat! tissue, tlss g Nt S rowt h
factors such a® \?F‘_i@te ’éﬁEFhé*t"F?éras i BREF %@‘icbd’éﬁipﬁle’ﬁ"rn” ‘éF”P%‘rO ggh?wf‘* *gfowt h
factors, biol ogirieaibh yf agtuctwel @theiape@ri¢ pemsp ot dsmplcesor vatftraccphiant foe

scaf f ol dS O st A 2 @96kt %eﬂso‘ﬂg m@&ﬁryts?ﬂﬁﬁ‘h@&@ &s Eht‘l%sgﬁh W&!%Mm ehif i CaCy,

tolerablllty, or functlono u i on may al so
be nodified by {"%d&¥eaHi- %ﬂoomi\m@fm%@‘ ﬁlfai%%lﬁféﬁ’f’n ??ﬁ’mq‘éeé’la[)do"g?f? ?pﬁ?fgcnllyn such a
way as to changepo-snbiantenus gne sagpltehsges, tdiscosed ot (Voatthe findtSein, @801 a9d f or 10
derivation of @t&herq%blug &k, Qéoo} %Bﬁ@a@%é&ec@fﬁﬁ@@&@ alsb B8 pel¥ARPhuscigRNe
transfer technl g# for X F?% | s are known by persons of ordinary skill
in the art’” as™d"S@PyREE E? Nbri zono et al. 2003;: Mosca or al., 2000),
and nmay i ncl ude vi lakootheasde 8 icdh C@t@blt@mon}bte@ Wlézri’cBeW@dslgé@raﬂglé%WFy,
adeno- associ at ﬁﬂ/ovwd@nyggaa@ gionvalrmc@@ xtlﬁ&%hﬂld@eﬁm ceBto Bt SChasEE sbiee(l t her
and Stein, 2000)) t??'w oL giurmcr arcfl ac rg) Oalflon encz tion, encc cc)dmg na Vligtl% facRﬁSO?

t echni ques may®3 e Foridd ose(c}i 15% f Fdmat :
1998). In anot #ﬁems %?@E@ét’ bb %m@dc@dll@“ @fdhﬂ ginder f@@hlmtﬁ%élf W@F’}fo%ld @%Weanéncodl ng
pro- angi ogeni thr‘lﬁﬁlSUchﬁlo Qﬁﬁdﬂe@ﬁm@@@ﬁg Hat € BWE ¢§ @etooiF Sdnsanbiica g wbrd," al | ow
cells to act a? cuomf‘ mhdlawn d ir3 Qc‘!’uﬁuon and 141% r:%\évtohle;ltﬂ?ﬁ Or{wedg{llﬁ 'trg}gdugﬁ&ldb@&uJ epair or
regeneration. GEne ncodin } gents could al so
be appl i ed. Adeﬁem %W%iﬁd tie %h@“@&ﬁ “Eléﬁﬁdr?éw a'ﬁh 6?3“@“ér‘i@§)‘alé’6%ﬂ“%lg% by any
20 technol ogy &CROEVenicietagalie oaualeasng bdickic pgsebmﬁg gant ol thandetisedbert toneasdentwyi r al

Lransducti on. . gens QUnSeomn L l-PRSAIEZITALAT SdkLAADSAUCHL O -ADE (LEET OVi rus
or lentivirus-ned ated transducti on, p eno-associ ated vi rus.

Cel|'s coul & be“Pipafitad arorgmete u %%%F‘F r‘@%ﬂ ‘h”éit”é@rﬂ"%ﬂl“ BuniPay g ane
delivery vehi che/ocapable: @f:ireleaginng anticipppresegnisngy genedutigcdthe cells
over time SUChthE Qﬂlrent téCEl@lQ? ﬁly&tl[ls Qt‘lalop@s@uectg n%td{tc,@ Ufaa Bﬁfegﬁly 'pﬁbefﬁi ﬂ:ge%ﬁj:m' oSl t tt.

Partlcularly s and/or tissue 25 containing ?1 §d

adnmi ni st er ed tbanél‘laﬁhtﬁrsé?ﬁd hiifdhe R AP R RPAT BT e P 8&WV\}S ?’“‘HZB?E {HETEE| I s
and/ or tissue pgemecobbigsdyhidneniror imn e whsnmesuppreSsiion eExageest e may be
admi ni st er gd tf?mnunosuppressive agents suitable with the methods disclosed herein include agents that

inhibit T-cell/B-cell costimulation pathways, such as agents that interfere with the coupling of
T-cells and B-cells via the CTLA4 and B7 pathways, as disclosed in U.S. Patent Pub. No.
20020182211, A preferred immunosuppressive agent is cyclosporine A. Other examples
include myophenylate mofetil, rapamicin, and anti-thymocyte globulin. In one embodiment,
35 the immunosuppressive drug is administered with at least one other therapeutic agent. The
immunosuppressive drug is administered in a formulation which is compatible with the route of

administration and is administered to a subject at a dosage sufficient to achieve the desired
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the patient receiving the cells and/or tissue to reduce, and preferably
prevent, rejection of the transplant. As used herein, the term

"i mmunosuppressive drug or agent” is intended to include pharnaceuti cal
agents which inhibit or interfere with normal imune function, Exanples of
30 i nmunosuppnessivgsagents suitable with the nethods disclhogedohanei n

i nclude agents that inhibit T-cell/B-cell costimnmulation pathways, such as
agents that i n&l&faf)eﬁﬁﬁeﬂbjcﬂl hint DRME04bAIRAG:,Ohe mImﬁ‘a@sluﬂalﬁcsﬁﬂdm% Geldhiswiea t he

CTLA4 and Br p%ansm %c’)raSi§fﬁc1en§9n1eot§?(HUcepoler ncetoh:)g‘kﬁe ftFel etmn 20020182211. A
preferred i nmunosup yclo BRE exanpl es

i ncl ude nyophenyl atléC%%Wé@qdlmerﬂaﬁfﬁ?ﬁ‘%‘ieﬁmn éfmellﬁmeﬁ@lﬁ?frﬁaeytaaémm‘félb@ﬁ| n. In
one enbodi nent or Bbre béiRlal HALAABEHNRESSSfuviCastydginds Snd gl fckey. ekampléshorat | east

one ot her t .ber \?\rﬁ%&ﬁ#eﬁ d@lgl%rq ata?n %Fnts gr(p (%I %R)?Eﬁgtp {Cﬁéﬂ?ﬂe gt 311 d{9'§}9 Lelﬁlox?‘ ﬁ% n 9§§ ered in

a formul ati on ration and is

admi ni stered t &REMEYS} Béc‘t99 papddn@%%@ergdﬁ?ﬁ Ehepi mﬁ&%ﬁé‘hﬁ@@s@ ittepgsr Y&si r ed
- 35 WO 2004/ 07 44B;/Ccpal #d820847000 51da, 200nex @peut d.c20ef; Zated: 21, bov1anot her

enbodi nent, the inLﬁfyggm&ﬂg\%@%Yﬁur&wﬂus&eﬁed%g\ Dé@ciﬂ?&ﬁ%%%gm lgsr\ﬁnﬁ'n ntdy for a

sufficient tine to uce tol erance vention. |Ih certain
embodi ment s of SkoHA bs FRAEAET BrPeing FEhe dpyteesaFle capleisif 8f eied srfaegecs ipRldPEnt wi t h
one or none Ccélefaulearcfetthdet, kst pagehis Opubblentasent siptdatias, o tcodptrdiag pamd gr owt h

factors. Exanpl, s, cRedt / n Lscl osed
in (Gnble et allgjﬁca% | C§,dtﬁgﬁngg%{§1m%$ ﬁﬂgcﬁbfirgﬁe?e% %\}g’%ﬁ%a@g’?&?ﬁ,&gﬁg% Capl an

and Gol dberg, 1999; OGChgushi and Capl an, 1999; Pittenger et al., 1999;
Capl an and Bruder, 2001; Fukuda, 2001ExAMPisiSer et al., 2001, Zuk et al .,

2001). The pr esent "Fh@m bI%thespoEMé‘tiob%f adlﬂol;éj%z(f@t s@é}l] Byis Lhe tlleJgilchWtIﬁg
exanpl es V\/mch in nstru lLimting,

The contents of*&P IFS S(‘,*V\@éla bﬁi‘é"f &f'e Pllé i’ He I“l?glio‘?'@ de%‘ﬁ? %1[ %? ﬁ’ftﬁfF 515?1%81‘“& ences,
i ssued pat ent s gndpubbk irsthelts) patrént indpH Kpwiattion Rgial Mam 80/ 10 e erditlevigS yAERAT

appl i cations, smbeﬂkﬁ’frﬁ@@y@mufmﬁmﬁ@amlmmt QT afp@chgmjommms\st«:y
wd pose. der ved=EeeFEBrF I Tait FangrBte ot Vs By ERaP SRR bet ow
wer e obt ai ned by R3¢t et Pspmise dciPbedichrs tommoplnstsigntd a0f gelcowente>d and/ or

the nmethod¢s) desiChid Be@selyBncblpQatedRREA LG @lid 0eer i @l No. 10/ 316, 127, entitled
SYSTEMS AND METHODS FOR TREATI NG PATI ENTS W TH PROCESSED LI POASPI RATE

CELLS, filed Decenber 9, 2002, which clainms priority to U S. Provi sional
Appl i cati on SepkaMrLia: Eﬁﬁés@isﬁoi%@moefnicIc&dtheﬁ@mber,Gﬁ’,,by2@&1 which is
comonl y assigned and the contents_of 0 _which are expressly incorporated

herein by this ref arcipciy dothelialis b 3”‘°EQ/;§F§)5‘§ P’Bﬁf i keAﬁéFIGt&éﬁfaeg@CBWh
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30 Given the importance of both angiogenesis and arteriogenesis to the revasculatization
process, PIGF and VEGF expression by ADC cells was examined using an ELISA assay (R&D
Systems, Minneapolis, MN) using ADC cells from three donors, One donor had a history of
hyperglycemia and Type 2 diabetes (a condition highly associated with microvascular and
macrovascular disease, including patients with coronary artery disease). ADC cells from each

35 donor were plated at 1,000 cells/em® in DMEM/F-12 medium supplemented with 10% FCS and

5% HS and grown until confluent. Supernatant samples were taken and assayed for expression
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wld-type (PIGF +/+) cells into a Pl G- knockout nouse restores ability to

i nduce rapid recovery fromhind linb ischema (Scholz et al., 2003). 30
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with di abetes are at increased risk of cardiovascul ar di sease and these
data indicate that ADC cells retain their angiogenic ability in the
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OR). As shewn ixfuikigith® aBrrctfBuend O LESUL LS| C frequency of
approxi matel y ‘:"106 IIEiFC/ 165 ADOE%:S & The % esgtgér@gbofﬁgg(ﬁg within the

adi pose tissue derThyeuesgreni BRch wnlwwl ddippse gdduk degpop wemt indprigadioc adlies t hat

this popul ati O@o&&ﬂo;ﬂﬁd’i@aieQ!hﬁ}ai‘i@pcgblﬁtﬁﬁtclepaHJ Q@CY QLLQJRIWL oﬂtenﬂﬁ‘ﬁ’m@tlg&d
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f‘r‘ FIORENE0IS ATH T eare 2
duration of |sche A SOV TR 66 1d“a“r )n’f“d}“’ff‘?“ y’b n ol f 'EB‘ﬁgestlve

heart failure. 28 EXRKPEEIS B b roeBevdkogment  of Vascul ar Structures in
ADC An art-yecogni zed assay for angi ogenesis is one in which endothelial
cells growm on a feeder layer of fibroblasts devel op a conpl ex network of
0D3 1-posi ti ve EEABBY.E3em Hire Denlopoént af Vascular Structures in ADC
An art-recognized assay for angiogenesis is one in which endothelial cells grown on a
feeder layer of fibroblasts develop a complex network of CD31-positive tubes reminiscent of a
nascent capillary network (Donovan et al., 2001). ADC form similar networks in the absence of
30 a feeder layer (Figure 7A). Notably, ADC cells obtained from hyperglycemic mice with
streptozotocin (STZ)-induced Type 1 diabetes eight weeks following administration of §TZ

form similar structures at a similar frequency to those of untreated mice (Figure 7B).

This is important as patients with diabetes are at increased risk of cardiovascular
disease and these data indicate that ADC cells retain their angiogenic ability in the diabetic

35 setting. Thus, diabetic patients can derive angicgenic benefit from their own ADC cells.
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nascent capillary network (Donovan et al., 2001). ADC form simlar networks
in the absence of 30 a feeder |ayer (Figure 7A). Notably, ADC cells
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i nj ected with BX10% A &‘@Plﬁtgl ‘Y?FebBﬁlh“‘t“h@’Ot‘léficf’“sbé?‘ﬁ’“bw our hours

30 after surgery animals were injected with 5x10° ADC cells through the tail vein. NOD-3CID

mice were injected with human donor cells, ineluding in one stady, cells from a patient with

diabetes. Flow was imaged 14 days following treatment,

In these studies, ADC-treated animals showed statistically significant improvement in

retention of limb structures (limb salvage; 2/3 untreated mice lost all lower hind limb structures

33 compared with 0/5 ADC-treated animals) and restoration of flow (Figure 8). Most notably, in
NOD SCID mice receiving diabetic human donor cells, day 14 flow was restored to 50£11% in
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mce were injected with human donor cells, including in one study, cells
froma patient with diabetes. Flow was inaged 14 days followi ng treatnent.
In these studies, ADC-treated ani mals showed statistically significant

i nprovenent in retention of linb structures (linb sal vage; 2/3 untreated
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I eg. and the grafts recovered, weighed, fixed in formalin and embedded in paraffin for histelogic
analysis,
30 As shown in Figure 9A, the results show miinimal retention of grafted tissue in the
control Jeg and a dose-dependent increase in retention of graft weight in the treated leg.
Further, immunohistochemical analysis of the grafis showed considerable necangiogenesis and
perfusion in the adipose derived stem cell treated grafis (Figure 9B, arrows). This was also
associated with retention of adipose tissue morphology (Figure 9B).
35 As above, demonstration that ADC cells promote survival of inadequately perfused,

ischemic tissue is an fmportant indicator of clinical potential in cardiovascular disease,
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Further, imnnohi stochem cal analysis of the grafts showed consi derabl e
neoangi ogenesis and perfusion in the adi pose derived stein cell treated
grafts (Figure 9B, arrows). This was also associated with retention of

adi pose tissue norphology (Figure 9B). 35 As above, denonstration that ADC
cell s pronotwosunmimsd of inadequately perfused, ischem@rtismmestis an

i nportant indicator of clinical potential in cardiovascul ar disease. -39 WO
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route. Hearts were harvested one week following injection, As shown in Figure 12, the resulis

30 demonstrate engraftment of donor derived ADC cells,

EXAMPLE 7: Treatment of Acute Heart Damage -
Acute myocardial infarct (heart attack) results in ischemic injury to the myocardium.
Tissue damage can be minimized by reperfusion of the damaged tissue and by regeneration of
35 myocardial tissue (Murry et al., 1996; Orlic et al,, 2001; Orlic et al., 2003; Rajnoch et al,, 2001;
Strauer et al., 2002; Assmus et al., 2002). Adipo-derived ceflular therapy, as disclosed herein,

seeks to provide a superior source of regenerative cells relative to non-adipo-derived cellular
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decreased rate of heart failure, decreased infarct size, improved exercise tolerance and other
quality of life measures,
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35 EQUIVALENTS
Those skilled in the art will recognize , or be able to ascertain using 1o more than
routine experimentation, many equivalents to the specific embodiments of the invention

described herein. Such equivalents are intended to be encompassed by the following claims.
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EQUI VALENTS Those skilled in the art will recognize , or be able to
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7. Use in accordance with claim 1, wherein said composition comprises a bolus of

said adipose derived cells.

8. Use in accordance with claim 1, wherein said composition provides between
55,000 and 550,000 adipose-derived stem cells.

9. Use in accordance with claim 1, wherein said composition further comprises one

or more angiogenic factors.



-51-. 52 WHAT IS CLAIMED IS : |I. Use of a conposition conprising a
concentrated popul ati on of adi pose-derived cells (ADC) in the manufacture
of a nedicanment for restoring blood flowin a subject that 1is evaluated as
having an i schem a, wherein said concentrated popul ati on of adi pose-
derived cells (ADC) are obtained from said subject and said concentrated
popul ati on of adi pose-derived cells (A@%D conpri se concentrated

adi pose-derived stemcells and progenitor ceIIs 2. Use in accordance with
claim1, whgrei ni.rated ses _at |east 500
endothel|aI§prog%§?V%F&§g%%§%ﬂ%l P%ﬁ %%ggd ggg&ggppgpngs Use in

accor danceexprédsionl odivaach]ar whdeitigdlial gawch fas@h eer@F}:wndwl dullaredconpri ses
congestive heart failure. 4. Use in accordance with claiml, wherein said

ischemc condition is myocardial infarction. 5. Use in accordance with
claim1, wherei 0sSmldcSdc@aith Faifl ﬁ%{ehﬁn saicel ula\'ﬁoﬁ‘@&ﬁ daace with claim
1, mhereln sai d subject is obese. 7. Use in accordance mnt claim1l,

wher ei n safPressiopof placenal eoempthi fader @1EEY rdicofultwed.d adi pose derived cel | s.
8. Use in accordance with claim11l, wherein said conposition provides

bet ween 55,000 and 550, 000 adi pose-derived stemcells. 9. Use in

accor dancelai t hUsd iaiamdrdanmhariéi dieisiall, Whemipesd tomposftiontfhelicrcomptissencone  or
nore angi ogeni c factors 10. Use in accordance with claim1, wherein
said cell %. WE§PFBW¥@5HBgP?eS expression of vascul ar endothelial growth
factor (VEGF) when cultured. 11. Use in accordance with claim1, wherein
said cell population conprises _expression of placental growth factor

( PLGF) wheﬁ3 cul Yefria @ccorgancegiathichpincle e eidwampasitign fther ghepesas 088 d

ConpOSItlqﬁ“ﬁ&%qﬁﬁﬁm83%8&§§%§¢ﬂﬁg or nore arteriogenic factors. 13. Use in

accordance wth clarm erein said conposition further conprises one or
nor e i Nmunosuppr essi ve drugs 14. Use in accordance with claim1l, wherein
sai d adi po derived cells ar Ln .cel ulture. 15  Use in .

ccor dance i ¢ hte Berorey S RS g Gkl b RIS R W Ban i
cul ture caonrticultomes that pronote differentiation towards a myocytic
phenotype. 16. Use in accordance with claim 15 wherein said myocytic
phenotype is a cardiac myocytic phenotype.

15. Use in accordance with claim 1, wherein said adipose derived cells arc grown in

culture conditions that promote differentiation towards a myocytic phenotype.

16. Use 1n accordance with claim 15 wherein said myocytic phenotype is a cardiac

myocytic phenotype.

17. Use in accordance with claim 15, wherein said myocytic phenotype is a skeletal

myocytic phenotype.

18. Use in accordance with claim 15, wherein said myocytic phenotype is a vascular

smooth muscle myocytic phenotype.

19.  Use in accordance with claim 14, wherein said cell culture conditions promote

differentiation towards an endothelial phenotype.



17. Use in accordance with claim15, wherein said myocytic phenotype is a
skel etal myocytic phenotype. 18. Use in accordance with claim15, wherein
sai d nmyocytic phenotype is a vascular snooth nuscle myocytic phenotype.

19. Use in accordance with claim 14, wherein said cell culture conditions
pronote differentiation towards an endothelial phenotype. 54 20. Use in
accordance with claim 14, wherein said Xel!| culture is perforned on a
scaffold material to generate a two or three di nensional construct that can

be pl aced of, wthin .the heart. 21. Use in accordance with claim 20,
wherer n sall scdr B Aeels MR i s et wid S HOES Boortisd Sp

accor dancesoaffoli :ahtaiiantd genthre 8o bhradiROsoRPEdnkeekt end 0drhied pladed on
progenitor cells are nodified by gene transfer. 23. Use in accordance with

clai m 22, Wheitkpshedispd. modification results in alteration of the level of
angi ogenesis in said subject. 24. Use in accordance with claim 22, wherein
said nodification results in alteration of the level of arteriogenesis in
sai d subj egl.. 25sciggecdrdanac sothdiammeOwivhbrenl saidwcaffoldwhaersil is rsairbable in
nndificatiggoresults in alteration of the level of apoptosis in said

subj ect. 26. 'Use in accordance with claim 25, wherein apoptosis of cardiac
myocytes is altered. 27. Use in accordance with claim 22, wherein said

on of the hom ng properties p{ sai d

modi fi cati results in Mtergi :
adi pose d e;?f ved edp pecordance with claim 1, wherein the adipose-derived endothelia

progenitor cells are modified by gene transfer.

23. Use in accordance with claim 22, wherein said modification results in alteration

of the level of angiogenesis in said subject.

24, Use in accordance with claim 22, wherein said modification results in alteration

of the level of arteriogenesis in said subject.

25, Use in accordance with claim 22, wherein said modification results in alteration

of the level of apoptosis in said subject.

26.  Use in accordance with claim 25, wherein apoptosis of cardiac myocytes is
altered.
27. Use in accordance with claim 22, wherein said modification results in alteration

of the homing properties of said adipose derived cells.



