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risk of contamination of cells wi th environnental

m croorgani snms during culture. Recent studies -2 WO
2005/ 034843 PCT/ US2004/ 021480
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The routes of admi nistration for the regenerative

cells are known in the art and include -3 WO

2005/ 034843 PCT/ US2004/ 021480
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PSR’ ol Rob"Beld 851 *TP: A By Ty U R5%en, 0
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adi po g Ay featurg or B(gxfbét}agonp? Jeagg%dﬁijnb arela)are mc?uded w1tlnr? the scope
acdititiei gésant linventiop peivided hheythd featimag @eihded i ayls@ch combination are not
re ells t Vi

" engugl%§¥ qxﬁciol\llsgstegt A w1l§ e ap?%(gent tetlll%gns\éng irl)gérér)tgv tl'?ylg%cacﬁl ?au%n and the
bemowledgo ef ong obetdinary smlémebh ato Addigophadvantages B asmys of the present
f GRfchicR aRap Rl ﬂ@tfélfa@m@ﬁietslﬁéaéé&?)ﬁorﬂesCr i bed herein

are included within the scope t he present

i nvention provided that the features included in any

such conbi nation are not nutually inconsistent as

will be apparent fromthe context, this specification,
and the know edge of one of ordinary skill in the

art. Additional advantages and aspects of the present

i nvention are apparent in the follow ng detailed
description. 35 4 WD 2005/ 034843 PCT/ US2004/ 021480
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Figure 1. is an illustration of a systemfor
separating regenerative cells fromtissue which
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illustration of a systemsimlar to Figure 1 having a
pBRIEN PEJCRIPTION OF THERDBAMWINGSs in a seri al
configuration. Figure 3 is an illustration of a system
simlar to Figure 1 having a plurality of filter 10
assenblipss i 1§ 28 Husiration of 2 Sy K1 SRR, regenggtifve collsi fomggissue
i Whidisintlades o filtér assedhigt em f or separating regenerative

~cells fromtissue which includes a centrifuge

chanber. 15 Figure 5 is a sectional view of a

col | ecKigwn 2 ghaniestraiiancdf @gystesp amibar ¢d Figerd 1fhayingp plurality of filter
Ubdsdrhtfi€ln a bdlalomibalafidn f Or separating regenerative

cells fromtissue. Figure 6 is a sectional view of a
processi ng chanber of a systemfor separating

r egenerigire 9 6s selllhGrafionNatsyssli@milkdr itd Figirag Havipe h @Qiralityl of Eilter
filtéﬁgggn SM?Leﬁ%329 Figure 7 is a sectional view of
aa%?ocessfﬁﬁ ShRMRIeSr a system for separating
regenerative cells utilizing a centrifuge device for
concengigat ing ah r?lﬁlsﬁzft’igﬁ 3eh @%s‘te}ﬁefop @éphéting':k&“é‘rﬁivg ctIf from tissue
anot her "sectional view of the processing chanber of

FiviGh clydes o eeninfyge shamberg 1 9 2 and 9.3 illustrate an
elutriation conponent in use with the systemof the

For - Scharad iorrndrin e Ffaesst Pl ut Al wiioss
uin d systénnigr sepcanngrepenesgedisfiomtissue f | ui ds t hrough t he
system A vacuum system can be constructed by applying

a vacuum punp or vacuum source to the outlet of the )
syst enfigure §nis riopepiiaialatievs op @ SUEEIgichammber of @ systsmpfor (separating
t reperdRtivRRellsfobi tdsut Gi1RIAG A pertiSdtiN@filRatiy Sjs@m of st opcocks,
vents, and clanps to control the direction and tim ng

of the flow 35 Figure 11 is an illustration of a

syst enfigoe 7separeatidnalgvieve g€ aepraressing chables off a eysten 5 weparating
UtdgbdefaliibelRATidid o heREBESMT G hiohRMfidd i dnbthoUAR t he
system A positive pressure systemuses a nechanica
means such as a peristaltic punp to push or propel the
fluid pigete 8 isa8étRer bdfidALIGHewtdf the plced¥ih g2 HAYDTF AR 7.

PCT/ US2004/ 021480 system at a determ ned rate, using

val ves, stopcocks, vents, and clanps to control the

di r ect Figures. 8109.2 i N3 illmbtratelnp clulr@ation deimgeners i A%k with the system of
ihk%gghgbes a filtration process in which the feed
streamof fluid flows 5 tangentially to the pores of
the filter. Figure 12B illustrates a filtration

processigh® 180 &hilufiRtion redsySiteh @R eatatind kbderhtiveViBlls from tissue
per.pendi cul ar to the e filter. Fi
a

ores of t Figure 13 is

IR NSE I PR (ORI PR R EEni & e gicny o be
s yaitserted foyt dpelying \ae mcinan purd® oFivapuure sdvbcei ® e outlet of the system,
| | i b i hCR b
b3 B Rl A Al GRS ARSn Jp s
i IVents endzlamento gentrakthediseioh andymdes af ghs flow- t he i nvention
assenbl ed usi ng

Figure 11 is an illustration of a system for separating regenerative cells from tissue
utilizing positive pressure to move fluids through the system. A positive pressure system uses a

mechanical means such as a peristaltic pump to push or propel the fluid and tissue through the
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t he di sposabl e set of Figure 13 and a re-usable
conponent of Figure 14. 15 Figure 15Bis a flowchart
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through a software program that control autonated
euyﬁnehdatmﬁemmtﬂ rage, 83ind @tven topdaeks prears.@nd clampsvesnirgnihe divedtion
t ocessi ng paraneters are shown indicating
é?r\r/‘g‘ 0%%( ﬁ‘dlg{y of the system 20 Figures 16A and 16B
dep| ct the expression of VEGF (5A) and PI G- (5B)

pr ot elﬁgul%ymp HiubtkfcE d fAGHHPR PRCES i Wadh SHeCBAICHRHEANS of fluid flows

gure 17 |ct ect ndothe progeni it
Bl B D U For D X TIPSt Digpon Posis i which h
pfogd$réaini of Aisid flbwsparpeslichBrto argok 88 thekditerct the in vitro
devel opnent of vascular structures in both nornal
(7A) and streptozotocin-treated (7B) mce. 30 Figure
19 depigrestdtivnn ilyseation sl cxsmelariglisppsadle st fof 7 Bed P 1By igysgtion-
flowin hindlinb ischema mce treated with ad| pose
derived stem cel ed to.a ne Ive contr
Fi gur 64850kt ‘éﬁﬂ‘g‘%ngﬁﬁé\%‘ fraplary F?c %’i\ ‘f°ﬂ1§°"§’6‘| as%yStem of the
daventiend stem cel |l dose inproves graft survi vaI and
angi ogenesi s (20A) and depicts the retention of

adi pose tissue architecture in 35 histologic specinen

( 20B) .Figug W@ ig @0 lngri@yd apesempanolovisers theduy o Aserpripd using

DiES&ERIoEible Y of Figdkb 1B dnbYRNELERNompéheito Bigitt 14.nVeNt i on

provi des net hods for PVD using adi pose derived

regenerative cells ("ADCs"). PVD generally arises

f rom diiguad bl 6t hflombot dapicpng enemplsry gne-progravioned steps, implemented

N5k °§g4f§va§egsngggm eV Rlonbile ﬁ,}é%%gxehs 0P igern dF the prosent

mmhman@m elfenalivearesassing gareecrs prk shawiopicaine e versatility of the

chi@hcal ly significant perfusion deficit arising from

. | odgenent of a clot or other enbolismat the point of

narrow ng. |Ischema |leads to netabolic dysfunction
( I nademgadsa 6m>aycgesB ddpiepihy expeessianad! WEGTeBA) andiPIGH (3B} potein by
tissues. nor Y {used by the now occl uded vessel
tg € adlpose erlved tern cells
1 Severe or progressive forns, can lead to
necrotlc processes. The present invention is based,
' n par}tl Oy &B@ts@et@&&gﬁ/ S Madudadl pFJ@@ntBle&ﬂﬁ@lﬂﬂﬂ édY;%seC&H/eﬂ stem
%1“ invention (1) express angi ogenic growth
f%Fé‘tPSP“éa“ﬁ’l‘Fd cytoki nes, including PIGF, VEG-, bFGF,

|G--11, Eotaxin, G CSF, GWCSF, |L-12 p40/p70, IL-12

p70, 1L-13, .l , t ,

PF- 4. #F"}{/ﬁ- 1fA aflﬁl\l/é{i?epndfﬁle Q vlttpo’ dev‘iY%> %sﬁ? SI%M in both
c oorpali (3® an@mmpmcmaieatg\'@g)ernm or cells (EPC) whi ch

have a wel | -established function in bl ood vessel
formation, (3) develop into blood ves in vi , . _
and (45wt @FPtC‘Sﬁha“dWé‘iﬁeé ayeragg fratoratign ot Ylg 3 flgy ipdiing [%!“hma
Aafic irehitdd itk adipdie ddriegieiarcall doviparcelo |a$xegaf1vetcbxerop resent
invention are useful for the treatnment of PVD, by for
exanpl e, pronoting angi ogenesis. The present invention

al so rBlatse2)Atapd 2P isibwa ttet meredsa |adipesy derévads stem eelindeschiogizpves
f Blaft oA R &‘Q?gcﬂ% d(§@/(}%ﬁ&‘&ébﬁts|tl{egret&ﬁlg§ BElRbie ViSsul ﬁlzﬂnécture in
e.’g., stemcells an .

, , /or progenitor cells, froma
histologic specimen (20B).



wi de variety of tissues, including but not imted to,
adi pose, bone marrow, bl ood, skin, nuscle, 20 |iver,
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systemtissues, blood vessels, and other soft or

| PETAILED RESCRIPEION O JHE INYHNIA@Nt s or tissue mixtures
(e.g. The pmsem GG prbiiss WRthods! L PVIDiukIGy Sdipote dddv@PPgenerative

vesse) e, conn ctlve
o SADEs Ve BOR: skl BRE TG0 o PEERER ke Posfgeion in which
canhm:emwtat regowieg of e atssel deadelid gseifriom degiepofStessiei ischenpia, while
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entire net
wodgsmears ofyy elptas othersespbolisy a8 theepaint ef parsewing leg é%dq tp) mgtabolic

PREfAEGH Ahdddquit 8%y@ed ﬁgpl? fRek mﬁd) »ﬁmﬂl thdf eg&@ abmany Berfused
cell s obtain usi n

ds
pPethe v orhuded 6wela l@% df ¢ %’Bﬁe ot ‘fr%grres& r ecr:'fl P cl"maceéﬁaré?} pecrotic
[ psrbccassas I'Ehe ippsedninventidif ie basedy irf paproPMBdiscovery thetl th¢ wgenerative cells
fstﬁeal‘ﬁ?ent? ® &?fegeagglr)éeglmﬁmm%t&p Qldtc'yi%ﬁlhe% mgdmg PIGF, VEGF,

ext tire procedu

VR Fotsini G SEANGEh TsaBe O 2 PO I 13, 106 1.9, Lepti,
cReaniM-es s, NG PE 4P TACR NETIMP( 2  THF, o &Jaemrdnmaaoe@ﬁ (OHh@mprise

ARBTAEolR S Pah et Pl BbitBL bt i e

t hﬁn@aﬂr@)rcbmoﬁto blved patdsemw:tro,mnd é)goppog itcheanic tissue survival in
? 5 e/Qv%r mglg I?l?e rEg%xge?Ja% &Ili 3’ J%%s%n% 1nm01p§e Hs%ﬁ‘lgfol' {he ﬁeatment of
peri o ter extraction and
cBY%@thqfa%Wh PfF’B‘PtméWFP@SIS the regenerative cells my

be reagy frknt USRntiod aldbRMies Qﬂ&pfdoaulﬁ rfel[aﬁm sl'yfléins and methods for
harvestlg‘g of tissue froma patie In cer

P GHECo TP BE TR R oF T I A Aroeaiyos s fom 2
nividel v sty fof ugues, Hechidang watstot Igjted fo, adm)se; bers warrow,blomd, skin, muscle,
pfl\eet %Er[ngcqlvce Hg&dkag%y] Bl’aintélgfotrleg Q& US5ak fer\ﬂ‘%isﬁgsl Ll%od'%ysel@ €nd other
to use 1 n m nut es omt har vesti ng
ofoﬂt prsbqyei tishRs @ rfishueecompength op fissug @iiwresc @y rie Mixseof Tissues

enbhdkd L) blobd UGN, KBRS Aldi Bhedeltissile) A Qﬂ%&%ﬁ%mt the

PCT/ 004/ 021480 concentratin vary . dep

FSRBRSERISH SHORGPES FoREE AN (g AT BB 11 A, Feered
O émboldin®styl €hebspsteng 1sha1tama&ti aakchathal thdﬁmtn&rmeﬂmtd 4y be performed with
r e ena r asteI Yrﬁerﬁllon o|: e%J 1s§ d {[n u aﬁ{/] Me@p&%ohiﬁlent the
appiTcatton e ce e plac Into

r ee@qmpna@wtcelisrpb@mnd)umtthmlstwswhd @Fth‘éiﬁ of ¢ pigsent lt“fesféﬂné“e suitable

t Yo? %H&t Elﬁ&ﬂgﬁ 'th§8 r@ipRhf QfGRg Gom PVDESr aSrtihbdHisdar b dRbrder from
r or differentiation in 5 the context of

Wg?%g‘Féssbi)%ﬁséf‘Ta%d procedure with the intention of

deri vi Prgfer@bly, helliea[lbﬁmbl @rocedBie I G Utisshe  ©dtradlioss Mtdugh  separating,
C?n{;eﬁ]g ! 0 e r e (S ' el?jtectlf)?? of the r%%lge?agl?% gegggtﬁhtﬁg E%nt wC?uld
t ke bsqudcrrmd mgthan;dm‘t: &q@emmd@m engn ptithigethe fsame, pomyaft theppatient

Wullderg()ﬁg the p?oced@féd rrhd QF@krattvb A5 %mﬁgdr'fn@tr@at%@ lihdrttfne period
manner such mani tion. In order th gg?eﬁ sent

i ﬁ%ﬁ’ft{aﬁr?nﬁﬁ‘if%@“ﬁ%‘l"’é Fosgeampls. they &é‘?“é’?‘bv&?
t @bdwb orlBur fidh fhe h&rtestipfdffigde fr&ﬁldlphtieﬁm ad id eériafai situnioss, may be

54 e T SHID b o P AL L e O B

hetmbrdagpen aleu ssgeneratiene!lo gay sbe c@d}/ go ugebura Rbpat] 29 smlntgest fiem the
S%%&fﬁg & %gsugBhE%gtﬁ'e fgﬁgtlﬁ qu rgp}{;&%ﬂkt frdnnékﬁ'ﬁgnbtpmxo\ﬁ@i §éparatmg and
cause or contribute to ete or partial

regeneration, restoratlon or substitution of

structure or function of an-grgan, tissue, or
physi ol ogic unit or systemto thereby provide a
therapeutic, structural or cosnetic 15 benefit.

Exanpl es of regenerative cells include: ASCs,

endot helial cells, endothelial precursor cells,
endot hel i al progenitor cells, macrophages,

fibroblasts, pericytes, snmooth nuscle cells,
preadlpocytes dlfferentlated or de- dlfferentlated

e . e . g

for use in



mul ti potent progenitor and precursor cells (and their
progeny), and | ynphocytes. One nechani sm by which the
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structural 20 or cosnetic benefit is by incorporating
t hemestatineesmay vatshdependjpe @g empmberta frewd yoclyding patteattprofile, type of
e’&lsﬁl‘e'b%gg ﬂ%vés{é&’ Qﬁd{ & alnheﬁ PR gdAbrative %éléeremg@ﬂ:??z%én ul:%euuc

Ir progeny may | ncor ora
i rﬂ%“"ﬁ‘é\m yIhe elle may élao boRlaced iR éeCIPéﬁ’f“ 'Btcﬁ%‘?‘“aé‘f”t‘ iéth mhsn cells,

O tis§ud NGskiie GPagdhentsl SafQdsOdt Gthet hﬁfuﬁb))’s TS Grodth H@/BE alfféwmalon in

to.a therapeuti structur rovene

S R, OF 3 Gl apefog Priefire Vb U5 el PEFERIAE R Peapeutic
Or strpetrgl edticosmreticCiehdfis tcah@lred:xinatt r It pruodrestood ey any fictheqpongpilation of
25, | . .
ot Bl S Bond Y sobp ARG P B L6t st il equie
t oadézntmbtrreacfemw@urats twrtlué\@ marmer of puch papilqtion. benef it.

Anot hen, RENRR IR Préddnt Wve@ibn ae bé ag.e RQEBL ind@st6c| bePtaifBdfms are

provid era ic, struct or. cosnmeti c beneflt
b e TR Eepttpin - SR P henalsER LR i

gr owt h Asasdddresin, “regeadrative oelist efecr teahy mmrogesbmrllmmplogous cells

r eéo‘ia%e@hél%qm Q{;} sogndrn?eglg&e(yf%e p%gen?fnvé\ttl[)ﬁ' th‘dﬂ Gl or contnbute 10

function o Iven tissue or tissue conponent. Fo

exempleie or waégémqnmtrooge%mqos repsiéwiion eSsrugiig PoiRncERE @R ergan

”Ddlsﬁféubreﬁ\yéé@béid"urﬁﬁ&wy;texﬁ B BabRNESMe g tﬁéﬂ»ﬁd’éut&f sthuc@afall BScosmetic

rochilor Budes b eaRae e HRRE SRS SRl Pl DRl prturer

rragelm)emcroéslsﬂ arogénitor sl rmedo@phageso fibrhblhsesc pericgtes, ismodtiu diusvig, cells,

bR ol 3 EOARLAR O e GLAE, ipgr and
Comelgin P Ry W“E‘@@hﬁmwpﬁf’m - lymphog7D, | L

35 13, dn'e'r&chaﬁlgm %y v)hféﬁ&lkeﬂegeﬁé&%vé—cell%@ﬁoww cheBEeuﬂc structural
TIMP-1, TI NP2 oeti.n

! SO BHINES PRTH ol BREE (FBRERDP (5 O I Povly gencrted
f odxliscing mgepﬁlmd Cibsucs s tissa¢ tompbrebte Fal exaeiptepmuandiér thx@nprogeny may

glxlglgogpno\{agez ﬁlﬁ)l fiewl O’Jf ge%ergtec? g&&%ﬁ\g%%g%o&%ggmal o‘r'}‘{%{?c}ﬁ% tissue and
P@pr@szc@m,oommeteéwslte@muns rFRqtur) [op eR$mgiissigigroyement.  Similarly,

( clabirdiigr @lisSor eRtheNaP kﬁgortﬂ?@bﬁltobéeﬂpﬁld(iﬁdirr ﬁfég@@ may moorporate
capaci t¥ i nduce nobilization of elg?ﬂqer at

1 Bi eidiag RV BERE JRRAH OB rREns Uttt ‘ﬁ%?béb%?“se or
enboammaetotahhhrdpambrsgumd omogﬁemtbmaﬁtof such ceI s to the
site of, i pLur I d/

the survi %I mX%h njl'rgg ‘% n a&ég% ?ﬂi rrﬁg rogfdgrg)h%rapeutlc
pr sTwertiaingg cvsete@crhemﬁq lscbfy Cfxmq@tng @/ gy secEeting melequ &L growth factors,

delhht"ﬁSmJ@&r@a@xHA G &entibd, Restbibi, AIROB BdchGatidh QP Gk R or functlon ofa
t hereby reducing the rate or 1|ikelihood of cell

ang PPHEREHEY FTROBR fiohermsl, OB £ 2 ewefhand%f secrete
enfolgaRe ukich fe@.QEﬂ&:hl&hd:eﬂ eroded belsaﬁdér(n%llsahhelten participate directly or

ph){xglrec ?ll Cl%lovége sqruaure OE'T?UHCUOIHG I{egglgaﬁ\;eaéeilsvﬁapgg C§S mp? rete

native'
angrowddines inclading] firexampleh Baspilas Sndothelial fgowth Eacty éYEa(ﬁiﬁ Placental

a”@rdﬁi@&&@l@ﬁ) SR, Rﬁﬁﬁ @43laxib Y.E5E, IGMLCSE, ILh§}{40/;§17@ 118Y p70, IL-
be nodified ation or p

P 221057 15 Jopite Fckr b Voo i Gegbin SBrE bk B, B ppgpocin,

t r adasther 1s()tbﬁrf§,l’1ﬁhlaﬂ tnap bexﬁ)hﬂl bh@ort mare of efe)foudwngf ﬁiﬁdhbx&r stimulate
fract nat resul tant popu r]
padrebgRn{ ey bRt oot @ oly bk BRIkt Fheflmbrlfor e

density), dlfferentlal adherence to a solid phase
material, expression of cell _gurface or intracellul ar
nol ecul es, cell culture or other ex vivo or in vivo
mani pul ati on, nodification, or fractionation as 15
further described herein. The regenerative cells may
al so be used in conbination with other <cells or

devi ces such as synthetic or biologic scaffolds,
materials or devices that deliver factors,



drugs, chem cals or other agents that nodify or
enhance the rel evant characteristics of the cells as

wo mosherssziescri bed herein. As used herein, PCT/US2004/021480

10

15

20

25

30

35

"regenerative cell conposition"” refers to the
c @nipigs istplbblogf veggls| (eolla@@lst Yypexpariding tmirdtdendt cairyingacapapityninduce
fndbili%tiofd! ofaife%cﬁératﬁre LIS 3R sités: (ﬁstant ﬂxqb RSk 514 @gﬂq?:thlel%by enhance

vvashed and at least parti al di saggr egat
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exi sti ng Ful ature and ti al ue é@—ol kman, 19952 The

phr ase r“é‘% ein, o TegeRAANNG Mefigiac”, Bfery © ply fhg@peutic, structural or
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cell" refers to a nultipotent regenerative cell with

the potential to




differentiate into a variety of other cell types,
whi ch performone or nore specific functions and have
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di scl osed herein may be nultipotent. As used herein,
Bﬁ@@z&&idtaﬁéry Qﬁée&se fa&fyecleﬁostto baildnibt At &ty Welemar atettvBlood

t ﬁné%xlagn%n mgm{)]'lm enees %Eri]laga Laseo Ileg?sl aL% ?ecra e%FopneOWI%ﬂ]ﬁr[Plt\ave #t‘l ﬁlgher risk
s ©f death émm\atroke @@1 He@r@gétndlle ¢ thersk|of blogdslatssed her ei n,

al so r&f GLed HeRindhk raér.mos@gmge&ﬁé--l remsttb tﬁehﬁ‘rodé%t teyn&méﬂ ndwPblood
differentiate jnto only

cel
&Py %geaﬂ@edoﬁm%rsan%xﬂ&eiaw ég? st F @h@X%ﬁ%fSh alpe Bhrase "repair
| lomd'mbdehﬁg" reRB @hhd tefoymatnen oe kiisting vessulathia. PEbe tail©dtion of tissue

1sc esﬁl?adls cp[lcall)( gcl:%r?dn rqol}pone an ogexjggl gﬁ;'é %&8{;%&?4’] egrowt? foF {1ew Flood
t cyesghlsf prewéqq tcplafteeal pm@btwva@cmd arourhyahoisdherhic gtea, c@ptloses bigod flow,

USEH aSHR1 e syﬂﬁgt@rﬁé" Eaa&h bﬁ hd 1schreﬁfae r ﬁng‘c@ex@sﬂ" e L Mbeases and
regener at|ve otent] al

didfsprdere fcluds écurenmwcs% le%mme ;‘ﬁﬁ m“’Pf""é’d‘?J’i‘Y§Eﬁ‘hyc Byriphera jgscular
t lagbase, pEdﬁGﬂﬂ)étrmy adu®t @bwlar 1@XoGE) Sibchemip rv@;hncfse:rcaxtiing €AFT, sepsis,
\NhJIJ Ce%ucz: édﬁwe? ogﬁeasF eXla ep é) G 1tn ‘;éfh{fflggeu?on gtg e& %Ohﬁo%gth \"asculmdles
Asscmmjedthépmthyt ﬁ@tnkswsﬂmtmmgzhmsgréwm lsrclamml‘ tragpmatic spmal cord

Z'H]Q‘ie? %ﬂlpfe amsﬁfeﬂ fall(n%flgdhéhut Qun@myeasekﬁgwﬁhsﬂmye@dtgd 1scherrua
peptide or other agent capabl & of pronoti ng ﬁrowt

of
new bl 8o éeg%r'gew per efe§o° éserﬂg??twgrwgrewafl igh the potential to
( dma@hm@aﬂteslvsfle)y ofSﬂibrtoalb{yﬁes asﬂgcthqgﬂ'dﬁ'mmné aQh@¢ ﬁ)ecﬁﬁfﬁmtﬁ&ls and
rf1 veglheta 1 ent H'enﬁxg c %n ?ﬁu tst ?l scrl](?sted he%fm L e%e mul’txpotent
Macr ophagls.ed lewing figrogehitameklt neﬁqlg tFale!ihPO(“‘Ah a‘ﬁgmnle]l\adcelétwnh the

alpotentgapt%%)ﬂere%a?ﬁ% %)éttﬁan MH&&Q %ﬂ@% h@lﬁn‘ﬁféﬁ or o' bl 8 kdiftBnew.
Factor (Buschmann et al ascu ar Endot hel j al

G"grﬂgqqltcpré%l{ ot uE"@’E@F‘)"’-aho refa\x;qzt@g u,yl\lpotvE VB tm:_l@gn@l to differentiate
VE#drohly a‘s’ﬁ@c&l P4, WhiSh drfors. one 30Mat} spebiftifu@liohd dhd h¥¥Algited or

et agla Hr_t rg‘%gg: P Eljfisag%g r O\M a f %lta?ggéetmg:)celf' refers to a
aI m"’ltlpﬁ@ﬁl@’) pniggi wj wite the potdntialA guﬂ‘grpme tmtmvagcu(aSmdgtb@qag:ells

et al. m%QShZLereuﬁr %Pe@&&?%@* l'eFers( B p%rpbteﬁt regeﬂérauve ZIEN T

BVP- 2, Car ano and | 'var of
T @R éo Gﬁ?ré?{gteelfltoaqne cell pype. V@regg% /cel§4zglglghelr progeny may retain

PQI(eMS@ M@éﬁw&gacﬁp(}?g),,mﬁﬁcy& aridhdn@&@ReAAISOdNIsS whigh can proliferate
g@) eop Etl n (Asou et al., 2001), Pleiotropin

(I':‘}é1 éﬁ%’ﬁ”n@f" A llons2000) Activin (Lamouille et al.,

2002) , Asnsalt lvedin, theltefrBZan giageoic HantbrSpi fasgibgenic 2008) arfirs to any

: qé(n gwepe'ﬁr fgﬁt EJA%F St?gr agépn_%#)%gee(f}" Qonfoﬂff’%&%\?]tg %ﬁgkrv@ﬁ%od vessels from

Wﬁéﬁ“qgnvaé“(!)‘ﬁﬂlif%bt‘qg@ﬂe“e%bl Sujitshic cangiagenis factass for 45csiy thg fnvention

S YiRéhidel sik Iaﬁadolt Ymut&h@r eldenth Govath GQEt (1esunedt a8 C2000§, MddRphage

f orsls nthesm t ef f ec of th
A ST LIRS S RS e Bk Ctn

aengiutagmactof ainﬁohmMn@r al’, 20, 0pedulac Emothbml Gtovall Bwtor (VEGF)-A,

Fusnéclffil ona an a gu e,s Gt Clﬁaﬁéd?‘%]@? tgg:(t 5? U#)Bz)f %Eltr?gﬁlﬁ SWaJ]g etal,

p AP Poftzsoligst zrh‘éfhfi’&@t GOE)-1 R AP RSAM FGinh FG§ e EGEr SFSF-6 (Botta
I nghiudeood, frob&létﬂtIYRhé;op%mxﬁ @Mh&%rg%élc bod2), REthrdpBiedi R ibatti et

receptors factors and, act i vit
oot PO 7 <o o PR g ene B iod) S CBingh sions % .
tissue renodeling. Methods for generating such
anti-idiotypic antibodies ang_well known in the art

and are described, for exanple, in WO 97/23510, the
contents of which are incorporated by reference

herein. Angi ogenic factors used in the present

i nvention can be produced or obtained from any

sui tabl e source. For exanple, the factors can be
purified fromtheir native sources, or produced




15 synthetically or by reconbi nant expression. The
factors can be admnistered to patients as a protein

W@ ooupsists on. Al ternatively, the factors can beCT/US2004/021480

10

15

20

25

30

35

adm nistered in the formof an expression plasnmd
enoeliI6g- 1t(Riagdmact erab, 1999)cOg@pattin o ©al.0004 ) Plebbien (Beecken

S¥Ph ag(ﬁio?r}rc&lu?fl_%ggué & al., W50, m&m]m-lnggagrﬁtoaarna Spinlla, 2003)and

e’'vecto r constructlgg S1 0N
i gembieptionsttegreol. o Ragigperic faglams a4k Hdepgrdsntlyy e, in rcemfrlww #ith one

Y gﬂclmf SWhAGR rb@mﬁﬁﬁ:@@laagxsgénwfﬁcwrs uaacmsera%a sy%sﬂéﬂ@t @h&eby the
|

t | t
¢ ParlSBE o nE oBdr fepelthen oo i 8P Gt Gt
r edked Sephrately h eTher teree@isgiadenie rma)ﬁcomgmgogam fpradéin" also encompasses
C?unctﬁ)glslrat%ﬂo%c} & gughsfa?}&g/ %ncﬂgrﬂﬁ bnafdy §\§ ? ﬁrﬁe ffﬁro&lrmplez d’%tional

pre-exis arteriolar connectlon
SeEhwPns of the fgctors. Fgartionalnglopues @go igglude agtg@gr}yprcmtpl@dles which bind

Pad ttHeQ{ééeﬁl’btsYof tgé R IoksOSANBSY, fﬁmhﬁct {hb Qcrivity SF tiné fl'act?rs in tprc'motmg
recrui tnent. and ex ion o rteries, roliferati _

oANEIORIRSTIA ARG/ %Y tissyp &P@ﬁ%a% Mgt for gengatine Bish pptsiionpic anibodies
prae-vedli labwin(h the tre andodra desaibiad) dort axomsge, SuBe) 97/26F 10| txoebntents of

i site of inflammati on. These
vé@ggﬁpsﬁcwp&%@byr%%\}g\g%%he?egr} de the affected ti ssue and

are i lvg&m faf:telis ugek @n thejpredentdnvgntioh canfernirqslpged o eptained from any
| %&tﬁﬁl@‘s&rr&ee IF6r dhiple, tHe '?d%toisléﬁplb'e p@ﬁﬁédrﬁ%nﬁhetlﬁla@sfe sources or produced

fIamT i on terlo enesi art of the n :
| SEBRERY bo s SR aehe The i 1o £ apmgRersd S Bhgents as a
l\/tibl’dtcfﬁi fcommkitiad. . , AIRGGBEly, tha faddls tcaroibe aiilm@iseexinipnthe form of an

Sk a'? s&?ﬁéﬁy rHcQAfx?%r% P?&ori 0 &R%&H’m@tfoh%ﬁ YuilP g%?esﬁ&l pl?sm1ds is

nor e an cre
Srvelrpe B i a00] Suiely Moo ensiquSinegexrsesiont plasgpids include, for

1Q9%fdple, ddtHSiralP¥eR6R SREN i VeSibls CAARRNSRCIAEL GiFdl QELRIAE RINA vectors,
fgllovvln rct.will i rove blood flowto

PParRFS 9"!?‘?’&%‘&%&8%@%’?1 VETPTS 41 HEEREHSed cel | death and
decr ease dlsed érainCthe 8y rteribig@8gs” referp roahepm@tsSofw'lﬂahcirrg growth of
re | ) .
Sy B TR TS D O VG5 oo
c &10p0; fSFl@(ljfL% Alc OO0, Sthelzet alo 2000  Maretperticwlarly, wrieeanesip isdhe in situ

OR&RfiMEH ahd cpafsion P gr?eﬁbscbyap?&ﬁéfatioﬂ o‘f‘@ld@t'ﬂelﬁljbrﬂckﬁﬁoth muscle cells
derived cells (ADC) are plated at | ow cell densit

(S0, OB LA PLFIRRT PORnesiRES geralinei Yrog R i mor or sie of
S Ufpeiationg THEE vessaitatgel{ grow ousida mp hffsctedidshd dnll Arermplirtain for the

suppl ene d 10%f et al f 5% hor s
BRSS! ol o Jnbce BlddBlon B9 1557 ntrnatin
amirichbgonesis /i part nﬁ/dretnpcnahgeeumse) to 1@ekdrdjal gischerpip diillsf gy ral., 2000,

t "T@on‘(@r@ léts'al 3560@5 IMdﬁan G! cBMﬁr@rrc'su%cgl t%Ehﬂ gﬂ@&" a Blohdly artery bypass
enatoé% i n and col OnleS of nor e | s are

S8 iscingffst, ngrrasg han greatiory @@ﬂéﬁ@&laﬁ %’“‘t‘%ﬂ‘l ciafselt(@gecant et
asl.t twm LIRS Iprddéssdsidlich calxaer ateﬁlogaems Icﬂmwmgcaheﬂhxetdwm lmprove
gl%la og ﬂ?‘ﬁ? q\fn(uf gssuft* %@&g abciecreas dc ce{l gcal 8g ee(r%lga?stg mfarct snze These
c emb@vqglentemllaesslt gitimpnoved [cdrdifo fawptionmang tlmfapell%%leﬁt St e m
cell ”%ﬁ’%@efd l{er%mc“yeﬁlél:lﬁhﬁlqoelaiobsgt@mc&ﬁbéquén'éﬁ% %aéthe nlurlnber of

multiplied Dbyt nucl eat
otseRTERRbseryRd R yHongesnisaseig avhich adiensy dgyedegls (ADChgreplated at low
f rcemurne@e(am @00 JBs G hifl SRR BSEovth alemeh |su;f§)U|ft1f1giMSC growth (for

et B ED Sl walinegyf J0GH Far S aj ey, and

is al so expressed by adi pose tissue- derived stem
cells (Zuk et al., 2002). 10;As used herein, the term
"adi pose tissue" refers to fat including the
connective tissue that stores fat. Adi pose tissue
contains nultiple regenerative cell types, including
ASCs and endothelial progenitor and precursor cells.
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In one enbodi nent, the filter assenbly 36 conprises a
first filter, a second filter, and a third filter.
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fashion. In certain enbodi nents, the conduits or
tubing may act as a processing chanber or chanbers.
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saline and unwanted protein nol ecules, during
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conponents pass through the pores of the bodies of the

hol | ow tubes to the outside of the hollow tubes and

are directed to the waste container 40. In one

enbodi nent, filtration is -27 WD 2005/ 034843
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provi ded as an el enent of the processing chanber 30,

such as the vent 32 as illustrated in Figure. 6. In

the illustrated enbodi nent, the pressure sensor 39 is
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cell conposition which is generated by the punp 34 as

it enters the -28
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In a particul ar enbodi nent, the regenerative cell
conposition fromthe collection chanber 20 is
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concentrate regenerative cells. Centrifugation
principles are well 35 know in the art and will be not
be repeated hereln in the interest of brevity.
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parameters are utilized herein. An exenplary
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Megor B edbtme sRRmUSEEhndportiagitle GINE todf on8BF Mord addiitiohal @ﬁstems or devices

ettt 7 ifiant B e FECHRNET O P aytan e ol oy any of e
pr esas desiied aboveagenthst be rexgeieniatlwmsﬂli pbiathdmmlgetb@smm may be
I ngn{bgzgt]atﬁg)nggﬁ (% Jf hl?et foﬁJ f1 eggagg& Eo‘? oh‘pgr ﬁ@r‘elrecgene;l;n% cell

con UItS ma}/ to transport
r egem@tqeu/ aaigishgnee ¢insluding, eqll %ﬁ gesing agd ewdlagh%"@nivpawfunn&

MBIl deding; {rfhsidnt, traﬁge%ﬁénodn{émeg séaamga of ﬁ@@fﬁ@dﬂt c%ﬁs ﬁﬁn w&k lsupply):
| ants and. devices

as_ ot her jC

oy B ier i B, Sy e P APRGDg by meshanical
I e eddpingy) Lniehsuding bell vidbiline cabpla@gt(e.gnen odcrdtitee pihtes podalirigepicking
sets of the existing system re-progranmmng the
processing device of the existing system by

providing different or additi¥mal containers and/ or
chanbers 30 for the existing system by transporting

the cells to a one or nore additional systens or

devi ces and/or any conbi nations thereof. For exanple,
the system can be reconfigured by any of the neans
descri bed above such that the regenerative cells

obt ai ned using the system may be




subject to one or nore of the follow ng: cell
expansi on (of one or nore regenerative cell types)and

wa@ edos/osmiunt enance (i ncluding cell sheet rinsi NECEDS2004/021480
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medi a changi ng); sub-culturing; 35 cell seeding;
t @R SoRNAditidanwdle ErieQpandidn edpatdion gf &Rﬁdﬂorﬁgslﬂffells) high throughput

t( Irs?a{g@?l%gft gglg %gy;z{?glfc{atgo%gn nggerlfle therai)ﬁ nﬁ}h@tlbﬁs p ssue eingméeﬂggn%)phcanons
halewpstic peptddy applicdtiansi cadl vagar applisgions; rheasm 1of wﬂger@@twe cells or
Vig@Rlld ! ugbment QR odl b1 1R inBbuBki6HS inf

i ic l"hﬂua’%orpbuc‘@l"{'gn& sEhli o o G5B sz?fozi‘/ 021 dagd lzfcm"
C OF |inSUpHB PG eﬁa?"sm!éwe% é‘“‘f %ﬂmgew&ﬁ@? off!1Se EpiHS Phfells for
OfpeaRAdlilfty |sﬁlﬂl@s fcélﬁsfar RBIAL Spd virdl gsistahceotngligsucells for knock-out and
screeni.n

ook B Sl DR TR0 SR B s s
trdeveanpm@rttmtﬂqmton eigimeaipp hipbieationsns; viral vacci ne

appl i cabd Qifple REEYASEn O 2 CRASMOE &l péfuldiidh ksSeddired for a articular
supernatant for banking or screem%? measur e

nt
c ePPlicgfjopuphappiodiuging PGS GPUHIOBHIO Prefeeialy Eipats 5 Population whil
i mﬁbb@mlm@eﬁem&ﬂ ﬂﬂnt@nﬁedC(aild &erbbyrnemce(d: ls;cdmmiom gith the growing
Sts& teg wriﬁz:%relfst ﬁ%e o (a:lu' t UE re redc $avrtﬁ F(télg{tlg?sgcﬁlglgggtpg%l §e¥1ya et al
c elavesdefaibedk spndikions Uzthlca rmjght tbP alnslwﬁ i thigrregaed fos bopgi '@§°W -derived

af $diehy (S[:WfaI & he @bbﬁn This L&Pﬁr@a%h (Vsithrd-l‘ Glitdéi ldilieRal 8dherence to the
appl i cati ons; as?:g%{:q devel opnent an

PR el asish Pt St gy bties appdtnent Slelis dmarisn: dp thi
a di&&ﬁﬁlaﬁ el fingl regthératﬁé) ipatl p&tld:t G rem6ved Eopithiesmitpfudchamber and placed

parti cul ar i cati c c
Htalat s]e%olqg sgfsém pq,r n & Ir,ealI (fulture cO ﬁé&?hzhly %(J)\ﬂ?be Hl tﬂéjfoﬁn of a
\Mnoh\entlomalhl@lvorqyap uisarblcglnse am@a@r t0h ar Blnmomr-atiyh é@Vleeaﬁ%ﬂh as that
fcﬁpéﬁ lfyefjsu& @tdal bYJSCbaltht NO, 00 ki, toh By %Qéﬂoﬁ]é}et a‘ﬁebg Ph@d No.

s) or lost due to ab sence of req U|rqﬂyag 1d b
c ofn%ﬁgt%’%n’é‘ ap gt mbediment, dheicrll expaosion,gr ce %@8’?‘1“[}%’8 ¢
C Odddédt tb Q{&Sexwdéhg(‘s__klstm, ght, iethe Bﬁtbmymbﬁm altolniing fbragat -@rrf axdherence
Ve e m,cC i
Th?n %:'B lg;(’engtr nvetdrc]:gll POPH{&?(%ener gﬁl ﬁrt@a e g%@:ﬂ%& would
t opetrhie irftdgratiprs sﬂ ehecqgll tculnee pridéos tcplt Fxpensisin ceoppongyy pj they sysigm and
n{)ﬁ{we%rnec%mqgﬁﬁﬁl@ihegélls B $hid @M&rﬂﬁn‘d‘ﬂﬁcerﬂeﬂ ﬁlﬂﬂlnsanother

dinment the final regeneratjve cel g@ﬁ} IS
r enov e PWipg the tPERSessi g Ut obﬁgﬁﬁgdﬁtnvgh@a)b?ea 100, PEpvided with the
S e GBIk oﬁ%&feﬁr& Wnﬁﬂedlaﬁl feellddeo erthhice @idlrdsulise Thesapdiiged may also be
ITQI%%YI%"? & >pal? of gnlj) tehf?F an {agepocgz%%iu ‘3‘? t%”‘é%&ﬂxg%%lm or separate from the
Bi edistag tysemstRpt exagiple] meemtaire bmtmdimetin tthe afidisivesi dseafidprd or provided
TS @Qhoﬁg th%geed fov%nPong e r%@nerﬁv@&i‘ls RAR the QistddY HVORRE énfd@ments,

In an alternatlve
emﬁg QCleﬁ/Fﬂ are pdded ergirevided Bhfpgpe@ypg&negépqtal% PF ¢ghamber comprising the

C ORHaARN&Nhto Q@leuﬂed%rt of (ke %dtefn@n ] hﬁll@ﬂﬁdmﬁérl Ng y&\ehkedifbodiments, the

e.g,,. i nto the output. cha for short

a d%@,ﬂélﬁ e adée:ad)}' Brr%vng |ip @ 8569 lj¥sg d?vhcg ngbls n%t éxénn dpéerd t(g Ele system
c ebft thquoert atveroios . Sonizicsangles of additiees enludn:hgnmmatmmcb Washmg and
peﬁlrgﬁgne%aﬂ&{s ngii‘JnLe? nthsgf enL Ce %l \Llab?lﬁgr A edu ?@ﬂulanon during

nponent e syste renove the need
f oprosaeesrmv Plﬁ’gmlFllf?bla'c@F‘lt% (efgr Cs‘mltt'?ﬂCfs) g«i}ﬁlwn%dﬁe BliRRcEFeppd/or red
W bRbdccfd) 6t dd@ifives diat dakidhl iBQell FpulBlicAS BSféresy (by differefiial &hérence to
additives may be added to or provided with the
various chanmbers or containers as needed to enhance
the results. These additives may al so be provided as
part of another system associgted with the existing
system or separate fromthe existing system For
exanpl e, in certain enbodi ments, the additives are
added or provided wthout the need for renoving the
regenerative cells fromthe system In other
enbodi ments, 30 the additives are added or provided by
connecting a new contai ner or chanber conprising the



additives into an unused port of the systemin a
sterile manner. In yet other enbodi nents, the

w@disns4ses are added or provided in a second SRGL/ES2004/021480
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device that is not connected to the system of the

P8R asd MMQRE bOR. otiRANR: BXAIPIE SubtiantAd ftictive6r dnAeHndteof cell
ag ents thanﬁgg&gﬁlze washi ng and di saggregati on,

adwwtwwa%ai fiffice the viability of the active
cel | popuekathlom diain atgmgnpusogessiivegsll population, g1yciiable method
a rnstepc‘araglﬁ% &har dx?@ltnlam gfxé %ﬁ)cu glarg&hérétx\('@ &llttﬂ)@tma% ¥ anloyed such as

adl poc or re , or additives that
orihd w of epil-spesfi Pefodien throiseoesire i hidestiscpppresent on, for example,
di diefitdeRbd SHbgerieth QEIE”@@ Exﬁomelﬁﬁprec%rz&mﬁ/ @%é&ude both positive
PCT/ US2 04/ 02 480 s nm s or fot her\gl SE

o GFR CEFUTE U B PRI BT Bh CHP B TR g 5. or
C edombingioputhatdfo risjacelslad earers lsetl ah enzgings. m@cnlsoe!xamﬂ i, selection
! QusP By A0 &Dﬁﬁ@%%@%&%@ﬁ by Speifl broARRUInHal A, 2 solid

any for separatin concentratlng
t hrhass apatqrialy vish adheieenerpRertiey éel?,C@F‘Itota ?i‘éf%évﬂ%eé“ rAghegRpesgand/or

S UshllioR Sf a%aﬁx&ﬂm%ﬁulﬁfon@kdger&ﬁﬁ@d dellC witlidh itleORhae &1t gandt could be
ens present on, for exanple,

recognj.ze an

st@ﬁﬂ%@WP§w8wpﬁF%§@ﬁ|?$ W&M's, e.g., endothelia

pr ecur saralteredté enbodimesef mmﬁdwtlm@ﬂhrep@saipprbmh would include use of
%ﬁgt}dkeg% S Fo%wa{](gls ﬁ{dg?trec Jn'%) surlgc%gﬂ%lbc\dﬁs differentially

ction ective renopva unwa S )
oD B QT FaRENcETe collsnd seIcFRl. SGeNGRICS the futs %fsexpresswn

eNgY FRSidTBYl kiR MkdnS e donlbﬁaloﬁgtme&af) xbli‘ahdﬁ@er reem@6il) @pplied
mhl h, fl uoresce en a

S ecific e S, =
igpe nowhich antipqdicy aﬂ.eoa"ﬁ%'g‘g gd?rﬁ‘ﬁ]? OF jugreciiyy | 2 aﬁ’ﬁéglﬁ{?@ support
prsm}namb i(@gschet ecl.eth9b OF auhdnelnetfaby 1998 f Greepdon et abl 1998; Kobari et al.,

adﬂ%ﬁqﬁgge@QQﬁ@{ elution of a particular popul ation
regenerative ceIIs within the frmal cell pellet

c o ul d He andgthesembodigient ghecrelf pbletgauld be recsHmpsled 1aypred pysr (or under) a
SYHii® WMate fShkLidiR b onﬁm}&ﬂ | JRIRton@huolid Hdnsifli érﬁcﬁefnﬁ‘ ﬁﬁd ﬂlaced in a

adher ence approach _wo ncl ude use .of .
anff}“é‘g’ cg‘?fb{)ﬁ"’é"ctﬁoﬁ i€ ¢ Blr Mﬂtlﬁﬁd?rbéhert@&% $hie ‘?P H&nsgyur f a gSimilar
no¢mhodimes caitiods B appldaghes shh asmﬂteess@dntb,ri 998r graltelutriation (with
r egre ?{ ké«nt%rgéul'rélo)a&q?chl Q.Y\@Pt ?ﬁOP ﬁ ﬁﬁloﬁ%' 96b lE'ﬂm} Qﬁo be
asi s 0 expressi on of  speci cel surface markers
(oﬂm$W#b|nations thereof) is another comonly applied

t echni othRerl Ekaiﬂﬂ'esp bof aﬂfditlb&d nRp BRicabddahad bl()@g&zﬂ C Brl Ytructural
or indirectl hase support struct

( CEAMPRRCH LS SuC 1 dlger%ggm fﬁ%@fsnﬁrﬂ prgmolgrs, 1mniug%s§ppresswe agents,
Gr mejidabdevizts, al any cdfifhtionéahador, aedisaksed herd®0 For dwlhple, @ther cells,

tlTSléﬁ glgsu% efr I(Renltsé r%%)v%{ I?%g)rsgg[}gﬁé%%\r;@rgF( %t?leotﬁegl IL oRft la!nSEgemc or
f | ertedogenit erqvat] faptgqsn’@gloglpﬂllb agfive R irier (sernROuRHS, resorbable scaffolds, or

di §HQNdiWR Uittt $¢ ihaste agH ﬁaﬁ/erfnéﬂﬁd%ya@cﬂ&‘aﬂlmy or funcnon of the
centrijfuge for sggaratlon

popul. ati n the
D BRI TPl iy B 4ot e BEHEigs epavon  aso be
C O Ribdifidd By SnskrtioMb PN Oﬁb}hﬂe&erﬁducfn aasll apioersessins(af @sdribé, herein or

19 and el utri t|on

Cogm%vélr & uerarrté ! )suc Lav%aé Elﬂpge rﬁ\%&r}g %fq%plement dthe functxon of the
Shiegeriatyg, cel0fo1 Jerivatjon zdf saostrb@uralZ@ tqubléyemmoa hEgr example, gene
exﬁ'%feﬁéchglfqu@@&'s{eﬁn\éﬁﬁ a8 o W JdEhs REIGHHAP R in the art as disclosed

bi 0 ical or structural co onents such as ?

di ¥ Znp £t 3o A003 g Mogsa &t al. g ? ﬁndplf'@' éural transfection techniques,
i mmunosuppr essi ve agents, nedical devices, or any

conbi nati ons thereof, as discyssed herein. For

exanpl e, other cells, tissue, tissue fragnents,

grom h factors such as VEGF and ot her known angi ogenic

or 30 arteriogenic gromh factors, biologically active

or inert conpounds, resorbable scaffolds, or




ot her additives intended to enhance the delivery,
efficacy, tolerability, or function of the population

wo@bkoosegsmer ati ve cells may be added. The regenlatrHUSzoe4/0214so
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cel ] popul ati on al so pbe. nodifie nsertio

D B DA rr FRORE SIS S s PR 48 Jecied in
d e¥aithermd Stemr 26000) apd (Atkanasapoulas et 3.e2@)0]. )Nanryirglibesed seclgnes may
23154 g%sé?ms s SRARBE K an?Hthl AITEs) hg J\ya&sdl&nong or more

regenerati ve ce erlva i on
stqilalex @ﬁwmletrngtfmwéuta. grovishy fasl9 or Wfol%l)@é%pﬂ%ld al§e e added.
t Edple8br \taﬁ&l'ﬂ REIDIEGentiftion S EcRiafeQllistISsed inS G\ abyl 995; Lennon et

(R o35 Aiuutiagr . B53stanmana Bfinds. o0 Ty iRy Boo
i Rotenpeheet ¥li, 1849, CapdanahdBinian 200 b Fhlidg 3061, WoBEr @, 2001, Zuk etal,
390’%/) 03434356l ;%%90%%9 21ARQ, a&ﬂtg SR Bsoeadd 9@& ha(n of the

eno- assocl ated virus gene transfer_ techni ques,
diege (@ gabinaton pfiggresyropld Aoy Styé‘?ch“o‘%b‘ﬁ’)”“é'h@e art inluding but not

( ﬁhh@ﬂ@%&ﬂ%l%nﬁﬁct@h "gen2 @lQ\Q,)‘ lipd¥6rie-iddial trRd&Raon, and retrovirus

t eclg H&i}'sg?s]edg-?% dﬁansducf% Qj ellrg\ egdg??e g%’ﬁ%%%,“ﬁ“é %eese 6 Igeneratx\gz cells
cebdlcuthar bedimp fagedeaidrigatithragpafrisachaerd] bearing, geneadelyvenvwehicle capable of
f Hlifle @l RatdBinQFABH canZonti
%Jagfée%m/g? Br\?%?tlﬁ% lfs'l(e%: g)etf‘é%f r leln% ?’at i'on agenlt S wgr gmmue o
dleé‘I“@@éd'Si"ﬁ (Gnble et at., 1995; Lennon et al.,

1995; iWakAiKE Bdlls Qﬁd/di'tvssue l&%mg@ﬂ@keﬁﬂ ar&ﬁdimﬁﬁtl:rd:b@l‘& ;injected) to a

1999; shi. and 9

1ggt§nt ‘%egré&ﬂlﬂﬁrﬂ}t“‘é whorgd%lqellﬁ:%ngd)dgssu Bﬁiebt% S?ne or more
etimagnosupR@Bike aglok may baddminist@@i0d the pBaanescesimgall els and/or tissue
Ag& 'redﬁ&ogx’id%ﬂe ra£193> &KL, %Iect%g Ufe GQHﬁlQna' ROulE h%‘éﬁle@he term

oh of "t ene (or co |nat|on of genes) coul
elwn@mgprtssm Bgenk n&mniiqq 1q feludgrpharmagefticel;agegtsyyhich it
nQﬁ' uﬂ@feﬂe'ﬁﬁht Rehdl GnAehe FaNiidnal Eiahﬁl@ﬁ&llﬁﬁnhﬂ@upprewalgents sultable

U ST S b By P b

ad:eumaya,sssamS ageetsi thai mu:sfere Wite ghe cmg@“ﬁfﬂ" atlis\aad B@bllssyla the CTLA4
COH} Gyt B&Mg«? dA sTRLRILL %ﬂsonﬁwm lb. A6 aio"omrszmt ey Bleferred

bearing genée delivery vehicle capabl rel easin

anTmEIOSYPPELSER AR ISgRAHRPORTS M@h@eqx?@lwéﬁl“dﬁ infygphenydae mofetil,

t r}?ﬂamtcfnaﬁlﬁidéﬂﬁiﬂ{yﬂﬂcyﬁaﬁibbﬁﬂﬂt In'Yae m?lﬁodm’&ﬁt th8 |u§1ﬂ1|§ii>ﬁ{§pﬂe§§1ve drug is
situ or.tissue_containin

C sk Wbt Gee i AP fEBRy o P Aok g i
O_tabﬁrmstel‘eann taHfermphtiore whicl isocmmpdiibin wikhethe edukesofaadnhlmstratlon and is
ti ﬁrﬁ:%%teygﬁ %5][}% aeddos%;.] Qu Cfﬂ%ien@%&hleberﬂ{y@éﬁédﬁpgrfp%ﬁ{c Veffect. In

agen m ni st e patlent recel ving
t Weotb@leméodamy dhe immysageppressiverdsiepuic @dmipisigred Famisntyfpya sufficient

P& induck ﬁile%&e' 1@ e Rfenth®relciiRBBRE ARntionAS USed herein,

the term "inmunosuppressive dr ent
i nt end &S TRedinient Y JPRTRELYE Feilglm%@%g?“éac%fgﬂbmed mixed or

I rddddai to RO ad]ilitlvbsﬂthej‘uﬁle gy 0t rdiognzedrabnneminciuding WaGtes cnch as the

éfmm{x aew S a Wg’sji%(c) e Q‘nﬁtﬁosﬁ IdXS%nb%g %Qréﬁ %le' Jx%pﬁl%e, I'gcéc;MnE,hin?r'ersion,

| reainpyiessiol peleed oy IBQV@ESIYPUCLSG@V bmfh@t i on pat hways, such as

agent s i Hdthed a@ﬁe@tr fh@&‘ﬁ prleﬂloﬁ U(ﬁxl&&%ﬂt.édnﬂo Q& rebipfefl and s:ddbhnded
B-cells via the CT as discl osed

B RAEEC DL o e OO TSI oD BB

i mmunosuppr essi ve agent is cyclosporine A Oher
exanpl es i nclude nyophenyl ate nofetil, 25 rapam cin,
and anti-thynocyte globulin. In one enbodi nent, the
i mmunosuppressive drug is adiirnistered with at | east
one ot her therapeutic agent. The i nmmunosuppressive
drug is admnistered in a forrmulation which is
conpatible with the route of admnistration and is
adm nistered to a subject at a dosage sufficient to
achi eve the desired therapeutic effect. In another
enbodi nent, the i mMmunosuppressive drug is admn ni stered
transiently for a sufficient




30 tinme to induce tolerance to the regenerative cells
of the invention. In these enbodi nents, the

wo esnessat i ve cells may be contacted, conbi nedpCcTus®d4/021480
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or added to the additives through any art recognized
mamanefactuietby MapreRgrediieshigery I%@W%‘i% ateggyos £ 368+{16; 5.919,234;

dey bRef2.906h 5888 658l £ 6 181 5006 34be36 14 fypd 7her ei n.  For
exanple rocklng i nvers reSS|on

D o T ol & el CRh a3 BoR e 36! Ged and
C edohcepiiqnad| redenegative cells hayolee quyopeeedved, b destrited ineldiSpPaent Appiidation
SUigs %%915894 ngntl@? ﬁ&g&ﬁ@h&@@bﬁmwaﬁaﬁ%ﬁl@ mzw ?ROM NON

eri onents such hose -

2055M0§@8Q@Tﬁtﬂasgﬁaoﬂlm§ermeerrﬂ&n 49 %Ge thiick glatsy the benefit of us.
MaghAReHae Pﬁb@-ﬁ%%ﬁ&h 60/, 076 3'1&& &p@mber l.ll4320d'_l’atvﬁ16ﬁ isN&dsmonly
O, 20 ehLCu s Shind 3 gk s i B incprorged heen b
6, ByEied Fd BE aPienyof Whist ?hﬁ‘e’éﬁ‘l eSS é’gcf"‘?f‘?%')‘/ PROFIeH hgFin by
t hefefeadeegoi Ng enbodi nents, at |east a portion of the

separ at gd, an g of G &%@H% t@ebr%%ngrﬁglg Q%fs%&ag\{)@ n&ﬁllalllg rdiYedfom the

Cryopreserve [T cation
5 pigput Thenden G‘Mcellemay b depd ERMISERGRVETNETE, Nm as a syringe, for

gl\@?:x%lt CatdlRb- #e&gx%ﬂ@!s)&&@“sdﬂ&hﬁ‘h?ﬁ? Ghibaluéouihd, &SldESteclfniqhedlowmg
epte e

2 ns .t he nefit, of
o BT S oo it SR W 5 TR 01 G Py s i be placed
Se [ntce o gratiéhd by 200 Incangtkingim kcs pa@nyof bydinaysskillgimedic asundPreferred
t hg sodit] egtgtu‘?‘clu(ag YX'ééneH ﬁy‘qn&aglof cﬁﬁgtérr h' fiifiel %mbodlments include
expr ess rﬁor ed "herern erence. 10 At the
endla@fnefr!r BCQS@F rfgrglctﬂh énpﬂaégté%’er i 9‘@“0@1“?°§‘"W&§f !96 cells may be

rmﬁ‘lHﬁHt&’allE' %ﬁﬁ&%ﬁ o fah QphitNéhamit tulth Iﬂap&ﬁhﬁ lthe f6E of &lcbifainer,
may be | oaded into a deli Ff)ﬁég/{)ldew ce

PR e o, ABEBROS A PG BeGelsgt BRP: Ot frapiner e
S ubledibensedtoSstord the LlEnis tadr ase, or Gor cgopreservatinmh Mlbugwieval methods are
al l ?%%“etqhegg enjﬂg ﬁ'ﬁr P fIn %%ﬁl%gdul’lélt gtosngllrkgl fnﬂfa&%onsﬂhg &lls could be
pI arpdied in |a$smanph@ﬂp@mne¢stsudbys apTgfoTst matriK ﬁ@\ﬁﬁ’fo{ s fespribghaerein.
of ordi Rrferlehbodintnd |3f3th@ irdventiBh &f e rtﬁ@&‘nbl;&m@nﬁ’@ﬂﬂ&nﬂﬁ IFigSre 4),
i ncl ude pl acenen needl e or 03} het er

enBdPHEh t‘%a“f°ﬂ‘61°éjd@ anpfhes embadigenty the gysfegidias Eﬁﬁ' &‘f‘?f‘é"‘l‘ed 'aif manual
[ np&,mh@tsl dhe systemaialn &¢ coatpbised iofrenttos motehiispomble sonpayenis@onnected
oo rﬁ%u%t%(ﬁ y a% LG aw“%g b Bpddbhe QH kB, CHRMPG Rt dyGhins of the

% H orn1 a cont %lner Syringe or
c atﬂﬂ@ttren pesvide scragh disaymésge Bigure d@dhat @rfmpaereper Reeratign pisthg gystem.

t h%pa&dnﬁ.&a sysERS P AL} rBde FBXen Bt HRoVIIBs UARDFEHR pRc@IuR and/or
the cells for later use or for cryopreservation

oD AY ST 96 PR o A et Spppags o the systen.
MAITAE Ecrech al hBo exmb;@td i prabItins @F faSlUfeg inC ek sysrepl dinliegfotodnand provide
agginf %kl‘éhgéotg oul ﬁuldance if ﬁﬁgpngtg CP rm te%?(?(duggrnk g%a%e%egnpa a user interface
desoeen hathallows &¢ wser to [nputparaihesers wtp thadyticn houghs c.gf a lOPFé screen.

i nventi gf f)ﬁtlzg andttﬂl@’y tgeTalali] NEQEmsS hﬁ}“‘ﬁlclu@e Rl SdeQir}) device (e.g.,

the systemis autonmated. In anot her” epbodi nent, the
sy SUEPRTFESOTRTt PPIRTR! GRERHY HHashagisd | somesmBIRERE 4ha ?FPé‘de the
Sy hiftid) IBBY &2 EheGOIaRT to DBEatO©indf Rutéiiatd Bt Or wlors peysaifthe process based

conponent s nnect e or nmount ed r
ggvﬂé?rem%“én‘g‘%r‘f‘érfﬂn %““ﬁﬁ‘&‘h? e PhECaut ercrgtrb s hess?/g%}i%y %F user

t herdgraveable o sefitvare rebidingon éhe mrogissing deyise. (e @rocesgjug ¢evigginay have

t hahe B 1Phre Bl @R he RRAL b8 Brarf intRIS GMP MRRVbry (ﬁm) For example,

aut omat ed systeéns nay al so provide a screen th

provi des status of the procedure and/or the step by

step instructions as to the ps®oper setup of the

di sposabl e conmponents of the system The screen nay

al so indicate problens or failures in the systemif

t hey occur and provide




30 "troubl eshooting"” guidance if appropriate. In one
enbodi nent, the screen is a user interface screen

W0 bas/oadskows t he user to input paraneters intop¢1€S2004/021480
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system through, e.g., a touch screen. Thg@gartial and
f Uhq progassingatvics wsltaémrermgzrqﬂwﬁ elwase filere@ £ei prgeessing blood,
deMbth® ploBradh for r&bs@nﬁ@&ﬁ&ﬁ@t&&@&o wmlpaﬁaﬂ%amemm@we@ﬁ\)e cells and

and SSOCIat sof t war.e rans t.hat pr. vi de.t

c FRPPE prnga& tg r8?essln}gead99§ttg %0%% ?aé%e (g S 08 regeneratlve cells.

ammematammnéwaennDMs>QWepsmummmhedgﬂb@esdmbaaadk86eawrwnh
gﬁro{)mg%ramlatgrs %)e/({p tlng th€ Hf% § BYEAALoR theQRPs Qx'butmpreﬁvant information

enlnay e user - progranna e Via
s cﬁPf‘Wérﬁ@ amguiit gf Teggner#ive prES AR dh g ofEsrecheing piqgessed, the type of

Pri6ias&ckRidg eM b TRoMRYuiRAMIR typd BEth@ipeifRiafplidstRn REcogr amred

sof t war, rans jn Read Onl. nor —or ., .

exanpl Lﬁ E"ﬁ%‘ng’? Glﬁ%/’lgﬁvﬁllflgm%ﬁl\{bﬁg%%’ﬁé g%%ﬁ@gh%e ingress and

p regeess flnids ohd vissoe alony pandovier pbieg pate @y enmreltingspdnpseand @alves of the
a%&é?r( %Sjnnfoﬂ&\% HIE: g&gé%équglcpén%ﬁduectﬁﬂ%tf !fl:%(/ txgﬁ Qi%@iﬂ} f)lgorkages with

processi n Issue to obtain snmall 'vol unes

r RISHHE} s&eﬁoxpemwgmgedawans mersring thesmatt ahHssus ran%?ré’eélég Pen'goved

addldhgsaepirilc%liﬂ @ath»@ayoﬁtn@\f&luh@ﬁ'll Qrech4Mibits T B%inining temperatures of the

regenerative cells. ?WE essLn deV|c§ tK 0 and

halPEOYSr EOmPPBRIIa MR @‘iﬁf T N BUGEHERE e SﬁP?eaPO an

WI dohcehitragippprogess withetimiag amieoRwae techayinisniThe protrssiner dswiesen also

tgol o %D&rbaéd Pl‘? ng'ﬁssgé eetle é%ﬂ)‘i‘, S eﬁfaﬁl{/Me cgppopulanon or
suc as t regenerative cells required, the
t yyob- p@rfulaewrséa@g bayasigd. mﬂéé@sm of tprRseduig do b performed (e.g., tissue

POShanBRRE RS Ad &@ﬂés@&éu@ﬁéxﬁbﬁ vﬁﬂl%@eﬁe&@ve dehe ot b’r@&ssﬁnfg of cells for
et c.

t herapeutic .a i cation,

RS uRBh % LD LG BT, T e v

| Migayertsd ihele staglad paraldd of detial ghertsavrchtiics sGwesf canmmycating with other
a ohg&als B {%‘v&ksnl gugahﬁg%% grgg%gir%' Jebmcaﬁ Ll!)ggsstaﬂ&] glone unit or be

s eqmﬂ@é ongreEmere a@ﬁltroe@tdﬁms for theyfurthey altOFeé%ng Iﬂfépé%‘%eﬁmbed herein.

bl ockagms syiwakd ity BESHIOL atEhbe kSilectiBn6F fHeh me hﬂﬂlﬂﬁ\ﬁf&br example,

suring.the % t of tissue and/or flw
ToDRde TS o6 SBERFRR AR 3T ORGSR DB AR ppens, fose
e aihael aratsc;ellniammtrapanmgrst @nge esfadnaynesappfied; reubatianr itige,s operator
Coﬁpn% erc]lgtg ch? Itlg‘lg Qa%% i&e‘ﬂ r QL qg\él %@f@rredaquodlﬂﬁn?gf %{el &glce a

the's paratlon an concentrati on process
andla@mrtrwasrenqnémah sushrgs a g sodgrerding Sysisy vepuldi h?ént%faqﬁpd o permit

al &0 dnty ©P Mhede Qlaridb®B (fbd éx‘dﬂﬁe aﬁﬁ(ﬁﬂﬁe Rare ﬂulﬁ’dér ﬁt{deéxﬁlkaﬁ&u&ite lot
type bei ng processe /or. the

S B En A PIPUTB eeirgotn i aUpeetise anteny Ry bg. e ino e

p I progshingaisvitets Ipart bﬁdofnﬂﬁeﬁﬁﬁbn(cﬁ phcessifid. SEhikewoubiaduee therepyiortunity
for & atd grlx gfoe?rgrételsss?xslﬁ cgde %&d?n s\ggténbgguﬁig& e%lgtlﬁc\él%orated into the
app1o¢eesatg|dew@ usiog Al SB @geth@prti(trfav—'@m end Sysi@akr@wn fotheart. In this way

9 A iS)ce wihig pR(f@@ fiRplaRg cdﬂﬁéfl' of Ghe dARYntelaSPdocichidGie: of the process.
standard paral | or serial ports or other

c oftmRTHf-84 tTPRSE % tﬁq%e @ffﬂgqtersztyoﬂq)ﬁﬁmrog the, us éi(e%a kp§rameters of a
Ac srograiing Uperatn&lﬁofpﬂlé)@)@ﬁﬁl Neandi thie woald rhﬁurﬂ irsdgearich of a printer

al one un a i ated one or
cleToetint DpRiE P AERET heBResaRel nathiies ek HBker oueu
hetamhestor foll inpringe tdg/vawBrmy) in Ithe d)wd‘&m ofahftde‘fm ed
collection of "run data" including, for exanple, the

| ot nunbers of di sposabl e conponents, tenperature and
vol ume neasurenents, tissue volune and cell nunber
paraneters, dose of enzyne am9ld ed, incubation tine,
operator 25 identity, date and tine, patient
identity, etc. In a preferred enbodi mrent of the device
a character recognition system such as a bar code
readi ng systemwould be integrated to permt data
entry of these variables (for exanpl e di sposabl e set
| ot nunber and expiration date, |ot nunber and
explratlon dat e of the Cbllagenase pati ent/sanple

I LY o, . g




processi ng device as part of docunentation of

processing. This would reduce the opportunity 30 for
walados/oesuzy errors. Such a bar code readi ng SyBCEDS2004/021480

could be easily incorporated into the processing

devi ce lusdrtag ecabddBRnGr thotystem is afully fugrorated systema for exgrmptle the user

K nrg 181 ts%l&:t @t Lm pof tnlékluéiovl‘@%(rocetsﬁe agﬁzl{ %%{SWL @he patient and the

pro de rn egrate contro data en

do%}/ﬁﬁﬁ"e Rentutestioly pspiEatgihe feguited tisspe gdispparas gpd ?‘Effaﬁte fggenerative

t heae iPar m&ﬁﬁ@d Mh@n& bﬂlo@taﬁlftheﬁfusef h@utUS’er ﬁefmayeﬂo input the

5 Klg{;r{?ﬂrﬁg{ cﬁyegfxﬁfagv% c%yrgngn%ralelo | nreastﬁsr 31tt|0 8?{)11’2“]@ ?he I'(Y(l_lusﬁ amount of
35tisamd ptecws tbhaaswlwvaer fellyeantbmeted syeteth aloy inglpdena e«rstenj mhigk fs capable
' notsl%ren ﬁgeﬁj Based! %ﬁ Qtnﬁ‘rﬁlgeﬁgp(e%uﬁ\pdﬂ)r m&%ﬂﬁ&cﬁmﬂft pqurBet&s e.g.,

pri nt hardware o

f
d e ineber oﬂvs@ \mlezoqysvdcrécﬁsmﬁlm eis2 Jh9 A1 AR alSﬂ % run in semi-

Ceﬁlﬁ@haﬂc &H&Qﬂlhﬁ@ﬂﬁl&\ thé E&@teﬁ}@ﬁis&m‘oﬂl@ cartalinidtdpy wattidu®d Rt @Ekrvention
tem . For exa initiall

10 t h utdmﬁﬁtusgfmtf nglg%b&{fo € Beétax & c?eregg ocg rt aIn ﬁth? m%gcilments the
Sysyistelmlt 0 stnigle 1p@at@nsystem ¢hat hl@playgytgtr@nplmjy guide the user to perform
EQ&E?EH&@' ra@(?hp'af ?Fe@etetnhﬁedr Rl TR ckdnpRU ﬁ\e YPagkessing device may
arate and concenfrate reg)gner ati ve cells in an
unpmnetr yserp thaepek dhe psRE Beogisanh Bp Propeiritspigipn gkubing. (gfigypbers-pad other

uS@JmpGHe&its&Jf&ﬁb !int@th Ada&deglga,rde Bder 0dn dnege ﬂﬁf &klpi@elc gdqheace of
ui red and al stemto

15 Bﬁrzglfntsels HBg,R firp lalfed h%u seystg aanpa?dglgllgrgagy trc.:ﬂulret conﬁrmanon P?f each
f u bbeyanam sembye thesystte meaftns oradvartdnt) ehtigatign oY mmtm |0€ Bersgn the
¢ aB%@Jsse In gfﬁuﬁgll dtodifn&? r}ﬁé QH!n?ﬂa;bnﬂﬁﬁtQ atg&na@ednééﬂpéalro oBMfirm corréct

or nore) user | ng paraneters, .
Dbt Waish Eeerss bseise @ blopag it %"u{féf‘ﬁ‘%‘ﬁr gpodiment, the

Th @ys&hﬁ;f ﬁlmpf?e%ﬂt iR @onQecapable df melﬁgiﬁfbgrar&hﬁdﬁb‘rﬁérfoﬁn Amkiple separation
whi ch t he t em

20 P PR BRI T bOT Sn e Rt Tysen. i
I mﬁﬁmrbemdyl tenmbpefany éor ceantpki durjng cuegs 8 apatenbybak tissyienthat would
ot %F\Em?s?ﬁ)gqbgqptciﬁlectuq Shto ﬁl\ésstyétéﬂ I d %g%ﬁeﬂﬂllee cdlIS RGN AL 8sue are

instructi ons to guide the user to
perS‘FI’sliﬁi‘?ﬁi a‘}éﬂ@'&@t‘@ﬁ%@é‘?ﬂ”@ﬁﬂé‘?@ﬂ%‘ﬁ‘g at predeterm ned

tinmes. Koket ﬂ%tﬂmv@,coﬁlbkﬁ\erﬂ{ &Q&S@!;tﬂlgmd}ebél disposably (refpnfddmpherem as
25 gfs e{hgpﬁtfa?f& Setgﬂb St e &ms?fﬁgefs?s%%}/ % geh cgﬁr’*{o‘s’éﬁe ? alteﬂg senqg € use This

sysmﬁm\ennaﬂmocadmalgl eyl$urct that ang ewrfaccanhigineanree itt framtact; Wigh the patient’s
Q%s% wﬁ?&%sﬁ]gs%d Qtf prcg})g I)Qﬁ%tr t%tnlg QL. 'Aﬁ e%pﬁgf d?s%[);aﬁ’lﬁ 9@@ illustrated
a system can additi onal require confirmation of
eaclh Figang é?atIP arveferied empboginepth Eﬂe disegsable,cqnpeneats of the system are pre-
IME TS| @x{atpa%%éd\éaﬁé e QEabIee‘()fmh@ @lidlfo fhaOdre SakeRSsd dhd lehd@ to load
process. In a further enbodinment, the s

501 14 Gk TR HEGHE LS TR, SORE CHMIEFHS 24 PO Fouing of tubing
i Nernkdtions. 0Budhudispagable chmpdnents are akistemly enaxpenbive ¢k agwacture, and
et ctheref re, )ﬁgtno {%&E@%b&&ﬁ%@%ﬁw e'ich&elr ﬁlypcbtszﬁ mhptm é?h%odlment the
present i nvention 1s of bei ng progranmred
pe rdispesablen systanp |(refersedp tor a‘ﬁqf@ﬁlg%Uahﬂﬂe"b@ﬁcéﬁRqsﬁ’ﬂq 6%(5) ) compriscs

Pr QeRRR&Kedddliy M aR c@ws@ BRine dou@am eualnbafzo tthes;ﬁbtsessfng @Mimber 30, the
t hrough the system

ort
351 orvasi SHIPE 4O 4hs PRy g&wﬁ% Rk Bttt ifai"?{’é?ﬁ el tog g and te
t hadsowered ebndiits hier ov taknd)e In mstbrredswmodhinems efdthe rdtspnsatme sets of the
yst and [ege [
e S pECTHGAE P faf Bl ot R 05 R orR by way of
patient. As set forth above, conponents of the system
may be di sposable (referred tg@oberein as 25
"di sposabl e set(s)"), such that portions of the system
can be disposed of after a single use. This
i npl enentation can hel p ensure that any surface which
cones in contact with the patient's tissue will be
di sposed of properly after being used. An exenplary
di sposable set is illustrated




in Figure 13. In a preferred enbodi nent, the
di sposabl e conponents of the system are pre-

wGeb@sib4szed and packaged so as to be usabl e " oPET/UB®04/021480
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shel f' that are easy to use and easy to |oad 30 and

t tvenduigs 12nthaigicchonssd imeaeid figie. Bl yoteting issh newerh diewrarsk 8) of a

ary qoc@sﬁﬁ% Ligbér st lhz%galébf bel haked gn tKéQd%ﬁ@ Gibid ffife. ! Qﬁbther preferred
sa

di' s l e co nts are rel ati y,. 1 nexpensi ve

Sl s SRS SRt dng pestingts of e asp BRE S e tGnbred of he

su:le&tsarmtmtarracempzamec@dﬂe b canmainjcatohg spiths the .prdegssiog@evice of the
er C Ehat %Fgu ;QI %f\%? aslglllsg é%}{é L& c{e{‘n@efs Qhalt g&toxﬁﬁe the system are

ereln as i sposabl e set(s)")
c mrpm@tv actwe@«h g1 dstagivaigd esrepdsg whoa'f userdpteryeian. skhg inggrfaces also

t RE1ueOhd @ifd dn@ @x;ﬁﬂl@é'ff@@ﬁrea {2, seﬁdﬁ&heﬁ?%ﬁﬁl& 3@ reﬂlh)a Bﬂﬁ(ﬁ‘f b)&lecatmg
the 35 waste chanber

1w MEESB M BES e TEHESRAS e B 0" A0 TR op
associ Mosdoft tha diispdsabld Zeto rof tthebinmeption Wllb hak gnanp ggommon elements.

c gﬁw%v Qet &dlﬁ?{rh}{)&ﬁle@ 6:519&?1‘%@9 lr&ogﬁlﬁg %apélﬂ'érgﬁ a%;ﬁﬁf&xtoﬁsnaf tltnet@stem

on Cc processi ng
arreaywnwea,dﬂ@enabgommvntwhmwam R0 o5 o daipasble ses. Accordingly, the

qupb&%@@@é’t! Ql%lﬂlﬁﬁ)er comsHat bfe drdndrdidediay & s?lﬁ}tg&eﬂltaﬂ[b far obtaining

d fra at eal .net wor
rodigoseof B s ok s st b Py A e ER L ool Bt e
S aniﬁlbfrlagd chrifty afitbe nekdlesandsynieges picleded wilk deperdrvip dleti tyne aed amount of
t ht?ssu\é%glhg gr%ceggg@ n”gk%rd?spg’sﬁae &%r}ﬁa? 'ftﬂ'@lgrstoﬂsnstz Gﬁ"e dii 'm%R:Q%ﬂMr @lexible

necessary I nterfaces that

arenteiagra éolwa&lmrﬂmqlsmwgr WOP%S“!HWEﬁa%?’r‘%é‘é“é‘s‘Pﬁﬁe system.  For

dexhdfe, e Jlﬁgsagle SHUS tBytonpaikt dohtaihert REhdRUEHSe, eizAthdsemd any other
sensors and otherPSEV|ces t aut o te th

2 PFRESH S EGFemel it SIVGE s AOME e TR vibing
Wi dolutivits, taSespensind Guide additdias, agdne or nneplirh oekriald may berpeaiided with
th m

ol SO, LRSI SRS SR ol DU SAER,
set up Anbi ecomBinatiomnof pxgten| cOmMpIneRs, tehléplly@b?f sugpliep, dessrihed therein or

Of otRepwiSd r@&n&{)ﬂd%raﬁl@& 2. vaﬁﬁ)h nﬁf beI fevidd ﬁﬂﬁéﬁbﬂl 6f a3@t ForGkample,
t he inrgptlon wi | |

Hofkty &f the dpygntigp gy éfFﬁ‘F?/ e 19 QR ‘F*?g?zaﬁ“qveﬁaﬁi heediz g“ fhe Syringe
t hwseddipfﬁuetrcﬁmhd apiid iydades ohish @htainhle mefated fiter mggia wvéqlu alloevs for
di {SM: tgrlog na of Qr[;gﬁo %ﬂxtesso g@g ¢ %H&%ﬁ%lﬂ&%ﬁlpﬂém %xﬁ%upphes which may

ccor osabl e sets nay
f ubg their W@bth@mw@éorbwé mgy alﬁmbeen%@%w'ésth%ﬁ“ﬁﬂ‘@ fityergion are listed in
suirfuilignd @ obtaining adipose or other tissue from
t he patlent and returni ng regene ve cgllgito di
pat i ont Tk g e e BAPIE R SRl o8t 03 fret HaagP adios
angkrissdregdaipesivé dolt intd@etawnde wlith the py@rals and ntethedstof phe pasedt invention:
ng%lllof 15 tissue being processed. The disposable
et & ray further conprise one Qr nore rigid or
fI O¥ciptien contaiveds to hol dQna&tyl ngoté | ui ds and ot her

ST.TIg T €ag g in the SNE F . &
DRSO ] SRabi o SRPe™ REp St B0 onparat e AT
sall4%blulsmzynes and any ot herasrcmdeaﬂm@ml yspd for liposuction

rep@ﬂeenent fluids required for the procedure. In

addjnbie Blbod Btk t abBReh@RRAING  SOlUL | OMSGin cEIEprEddSE BEY; Bag has
fl @odsy additives, agents or transpipariadipet ef lirelasd twayree
be provided with 20 the di sposabl espiletpsrtsf or use in
conjunction with the systenms and nmet hods of the

i nvention. Any conbi nation of system conponents,

equi pnent or supplies described herein or otherw se
required to practice the invesiti on may be provided in
the formof a kit. For exanple, a kit of the

i nvention may include, e.g., the optimal |ength and
gage needle for the syringe based |liposuction and
sterile syringes which contain the preferred filter
medi a which allows for 25 the processing of smal

vol unes of tissue. Ot her exenplary equi pnment and
suppl i es which may




be used wth the invention and nmay al so be included
wth the kits of the invention are listed in Tables
wo ooaswshisid | . Table 11 bel ow identifies exanpl eBCDUS2004/021480

supplies that can be used in to obtain adi pose
diringfenpagkawigner BextgrEensl | i n abcor GuAERPeft h t he

sy QRsTEl 9B net hods of the present invention: 30 Table
| ITrieBegatipbition Verda Feawant i t yNot e  10Vagle bag

ls_)cbﬁm@eﬁact on- Di cki nsonas req' dOpti onal, used for

[ ' 4 i pas r£q' dOptional, used for

I |%§'§ﬁ§%‘% g%plr]?reggfng&g%galt e Bl ooﬁ PaﬁBaxt er Fenwal | Mai n
cell-9% palineEssi ng Bpdey:Fe@l has (b0oml) spi ke adaptor on

| ipiectigNd two free spike ports -41 WD 2005/ 034843
Tr oG fskirp pRdlk WiMohBaxxt er Fenwsatqld ¢ Fopddding (ifdsQuitsy tissue to
Transfer pack w thBaxter Fenwal 1 cdapl er (1L) Sanple
Si ax Eenwal 2 0. 99 salg

Fe}r?\%é‘i\g?ﬂ?lﬁf%glgt [ E%OJ%EGA sharp %eedlféﬂﬁ&%&%ﬂggéssﬁgg d
ZOqG%A sharp needl eMonoj ect3 0.21lim [
fitl

. erfli
wa Neriei e e MIHROTET | ex Al umi ni ursﬁt?é{’l collgeenish g
cl TepdlePaminthine MedinoeTri adi neas r eqMEFASISép! Ffardemporary tube
Li sealingslipsHI Roche Col | agenase TSCD wedlieg sTer unn2

PO Hoed0i021480 fead bag Sg‘streq’y\a_sltOQZQﬁg For addi ng
|I]H.QPSIHQII on tissue to bag For addi ng col | agenase and

Liberase H1 Roche See Procedure Note 1

Collagenase

TSCD wafers Terumo 2 1SC*W017 for use with TSCD
' Sterile Tubing Welder

Table III, below, identifies equipment that may be used with the systems and methods

disclosed herein.

Table I1I

Description Vendor Quantity Note

Sorvall Legend T Easy Set 'Fisher Scientific 1 75-004-367

Centrifuge

Rotor Kendro/Sorvall 1 TTH-750 rotor

Rotor buckets Kenro/Sorvall 4 75006441 round buckets

Adaptor for 150ml bags - Kendro/Sorvall 4 00511

Plasma Expressor Baxter Fenwal 1 4R4414

Tube Sealer Sebra 1 Model 1060

TSCD Sterile Tubing Welder  Terumo 1 3ME*SC201AD

LabLine Thermal Rocker LabLine 1 4637

‘Disposable’ plastic hemostat- Davron 3

style clamp

Balance Bags Sets 2 Water-filled bags used to
balance centrifuge '

Biohazard Sharps Chamber 1

Biohazard Waste Chamber 1

-42 -



removing PLA cells For filtering coll agenase
ME* ACS121 for tenporary tube sealing 10-3201 See

weeasmssae Note 1 Sterile Tubi ng Wl der 1SCWHGT/U81004/021480
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use with TSCD Table I, below, identifies equipnment .
that maje BasahlsemroPeny °fi‘l’f‘e5y§§}% f%wgse&rfamﬁ&eﬁ&a@ l{y o Gonsists of
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befgm the eeentrativBat hevoposBivn s Set rgta@&ﬂﬁmﬁts@ Isrﬁla? giabodiment, the re-

o'ngﬁhém GCadsiaidal doftéetCroBind Nag@dcdl Wi St Forfih2bID@RE briessing
-42 WO 2005/ 034843 PCT/ USZOOL(l %1488 The re-u
SEPosaplg

c HBRATE{PIRSTSINg A Senirifuse SHMPE D ey B ¥ncIsa. s

esmaditbodl thay ﬁ@fmeaﬂrfoﬁsaﬁbﬁsatﬁg Sncnfondeht&tl@regeaémtm ceflsdin g irgmsable
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data for later downloading or compilation. The re-usable component may be used with a

,..

variety of disposable sets. The disposable set is connected to the re-usable component through,
e.g., an interlocking device or configuration to connect the disposable set such that the
disposable set is securely attached to and interfaces with the re-usable hardware component in a
manner that the processing device present on the re-usable component can control, i.e., send
and receive signals to and from the various components of the disposable set as well as various
components of the re-usable component and other associated devices and systems.

In one embodiment, a disposable set for use in the system is comprised of a collection
chamber 20 which can accommodate about 800 mL of tissue; a processing chamber 30 which
can process the regenerative cell composition generated by about 800 mL of tissue washed and
digested in the collection chamber 20; an output chamber 50 which can accommodate at least
0.5 mL of regenerative cells; and a waster container 40 which can accommodate about 10 L of
waste. In this embodiment, the hardware device is no larger than 24”’L X 18”"W X 36"H.
Alternative dimensions of the various components of the disposable sets as well as the
hardware device may be constructed as needed and are intended to be encompassed by the
present invention without limitation. "

The disposable components of the system are easy to place on the device. An
illustration of a disposable set utilized assembled together with a corresponding re-usable

component is illustrated in Figure 15A. The system is preferably designed such that it can
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Vascul ar Structures in Regenerative Cells In vitro
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ab e ifact thtf the adignse Heshq agmentyap vensfegﬁfbwﬂwgi Dipsculas sPRplyAad, as a

Obggy ¢fhft RGP Qed’egé nHAAE updnORGvakduyizaial Edent! E995 Eppley et al,
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any structures above the toe. Yet, for inmunoconpetent
1295 mce, no untreated ani mals I ost any structures

above the phal anges and dispLgygd an endogenous



35 ability to partially regenerate reperfusion. This
could be due to the intrinsic angi ogenesis -59 WD

wWQ 50884843 PCT/ US2004/ 021480 associ at ed wi t hr@nusmod/e21480
i nflammatory response. This may explain why
reperfusion was | ess extreme when conparing t
t r eat ed PEPERE Peblisttiops angdppigais Ravp peegicitqddiersinpboxe: r%élch ef the cited
HopaeN@fions brttiepate@s bt h&eb§ DHowpstattd WBirefirbR@intthe@@htaeliew t h
adi pose derived regenerative cells showed
significantly inproved perfusion as conpared to

5 unEtQEBMAENTSce of both strains. By 5 Day 12, bl ood
Flow Wagod QRAIGH fchd B RHiLAhiZe NoDbeSfpido rys&@a.ﬁ LR x%dmore than

wi th human, regenerative cells, as caonpared 1010%.1 n
U O t PFriFeRtaion.n many euivaleptytg dhe specifig ﬁﬁ?ﬁ‘?ﬁ‘t"ﬂﬁpfgt téfhfnvemm
1 2§2schbéi hereine Sivh RipdiR:knS Qrk 2f¥enti@i36 be ctdnpassad byfthedMoning@Rjms.
14, as conpared to 564%in untreated mce. In

addi tion, gross dissection of mce reveal ed the
appearance of collateral vessels in the hind |linbs of
mce treated with regenerative cells, but not in those
from 10 untreated mce or in the healthy |inbs of any
m ce. EXAMPLE 5: Increasing ADC Dose |Is Associ at ed
with I nproved Graft Survival and Angi ogenesis
Transpl ant of autol ogous adi pose tissue is a
relatively conmon procedure in plastic and 15
reconstructive surgery {Fulton, 1998; Shiffman, 20011.
However, this procedure is limted by the fact that
the adi pose tissue fragnents are transferred w thout a
vascul ar supply and, as a result, graft survival is
dependent upon neovascul ari zati on (Col eman, 1995;
Eppley et al., 1990). Thus, in a limted way, the
transpl anted tissue represents an ischemc tissue. A
study in Fisher rats was performed in which adi pose
tissue fragnments were 20 transplanted into the

subcut aneous space over the nuscles of the outer
thigh. The right leg was transplanted with 0.2g of

adi pose tissue fragnments alone, the left leg with 0.2g
of adi pose tissue fragnents suppl enented by addition
of adi pose derived stemcells at three different doses
(1. 7x105-1.3x106 cells/graft; three aninmals per dose);
inthis way the contralateral |eg acted as a control
In one approach, one or nore of the doses may be
applied by injection. Animals were 25 then mai ntai ned
for one nonth after which the animls were euthanized
and the grafts recovered, weighed, fixed in formalin
and enbedded in paraffin for histologic analysis. As
shown in Figure 9A, the results show m nimal retention
of grafted tissue in the control leg and a

dose- dependent increase in retention of graft weight
in the treated leg. Further, imunohistochem ca

anal ysis of the grafts showed consi derabl e

neoangi ogenesi s and 30 perfusion in the adipose
derived stemcell treated grafts (Figure 20B, arrows).
This was al so associated with retention of adi pose

ti ssue norphol ogy (Figure 20B). Accordingly, Exanples
1-5 denonstrate that the adi pose derived regenerative
cells of the invention secrete angi ogenic and
arteriogenic growth factors; formnascent capillary
networks in vitro; enhance survival of fat grafts;
and enhance ischemc reperfuéion Thus, the 35
regenerative cells of the invention are capabl e of
pronoti ng angi ogenesis and arteriogenesi s,




and may be functional in treating nultiple diseases

Wi th underlying circulatory insufficiencies. -60 WO
wWQ@oe5/0834843 PCT/ US2004/ 021480 A nunber of pubbé¢Tas2o09#621480

andLpgMgnt s have been cited herei nabove. Each of the

cited publications and patents are hereby

i ncorporated by reference in their entireties. 5

EQUhayd daic8 isThose skilled in the art will recognize |,

or be able to ascertain using no nore than routine

ex eri mentation, many equivalents to the specific

odi rfeREROdSer wepiime priphetlivevlar diseiss (P DYinfdREAh comgrising

eq ui vala@hinBteAdgto thd paray idjetidher PMERANGSE derdiititdtells.

followi ng clainms. WO 2005/034843 PCT/ US2004/ 021480

CLAIM5: What is clainmed is: 1. A nmethod for treating

pet.i phdhametyeiod ghiar 1. ghgeamthe sybRVD) human.a pat i ent ,

conprising admnistering to the patient by injection

a concentration of regenerative cells. 2. The nethod

of3-cl aiThe methegrpl flaimyl, M%ee%% feagugrativg ogll§ g gompgisedgf gtem cells.

nmet hod of claim 11, wherein the regenerative cells are

CPIPL) 358 oS EIAC) | it DS ASP s S ot onen

pr ogenictlsr cel I s. 5. The nethod of claim1, wherein

the regenerative ceI | s are conprised of a conbination

of stemcells and enitor cells. 6. The nmethod of

cl i m 1The wRBedefifl at’hé g}é?ljéh‘@‘i" EBqnEralive &flfs grefoprised of a combination

admi ni Sdf&éxeeblltaxdtpﬁgaﬁtoacenlﬁf ect or disorder of a blood

vessel. 7. The nethod of claim1, wherein the

regenerative cells are adm nistered to treat

Pe§.i phélhamethod eficlpinhil seesa thdra@heratBe celth ere adihigtered fo treat a defect

cl ai m 1, adh&k 6t dbidddGeLgoenerative cells are

adm nistered to treat at |east one of

arteriosclerosis, traumatic injury of vessels and

iqu.l anTaE Glighod r dfedldith i ﬁeﬁhereﬁll Thzhegemxlg@deuafar@ |adﬁélﬂ'|stlr,ed to treat

erein, the ener at i ells are administered to

treat ;beﬂg\“@g‘g%ryo lseafeé%&&)er of extracoronary tissue of

the patient. 10. The nethod of claim1l, wherein the

meg hod

" e% ene r’lgl? Fgétélbcg gflscllagg mlﬁﬂel?é%uhetfxé ﬁ% ﬁatg'g Icn%l'l% aldﬁr':nitﬂgtere\(}wt]oetreat at least

t he metMeef 28y Wbcr*qf@éstfa&@ﬁtcn’mftf ek yersgls Pﬂﬁil"tﬂaﬂlﬂ'émﬂést@ﬁld@f

the regenerative cells. 12. The nethod of claim 1,

wher ei the d further co i ses_adm pi.stering one
o5 ror e SRUPRRIGIE | PRyt G reUb s P o el 3 defc
PCT/ US200idr@? dekB BactBnarylliseuersbthbipaiciof cl ai m 1, wherein

the wherein the method further conprises

adm ni stering one or nore inmunosuppressive drugs.
10. The method of claim 1, wherein the method comprises administering a bolus of the

regenerative cells.

11. The method of claim 1, wherein the method comprises administering multiple doses of

the regenerative cells.

12. The method of claim 1, wherein the method further comprises administering one or

more angiogenic factors.
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14. The nmethod of claim1l, wherein the regenerative
cells are admnistered via at | east one of an

WO nios@ysmous, intra-nmuscul ar or subcut aneous PCT/US2004/021480
adm ni stration route. 15. The nethod of clain11

rei the t hod further conpri e

r elgene mygo (Tt} ga‘f“o Lt hglerﬁlélt rent e§e"{/asecu : o%ljrﬁe'I e? dolirises
The rrehdmomlstcrfngoheanrmotle,lmwh@ﬁ@mwssvhérus%gener ative cells
are grown in cell culture prior to being adninistered
to the patient. 17. The nethod of cl aim 15, wherei
tHé r ea&n@md.og glaigel, wdergip dhe geegRgfptivceliAre riminigigeyia F‘d‘ﬁ'é‘ one
t hat pepmBiRvablsf Qfreftdcdhniod subtubanasus sdndsistearig egeni ¢
phenot ype. 18. The nethod of claim 15, wherein the
cell culture conditions pronote differentiation
t avar dghamebodiof kigini al whérem oheypethod] GurtheT hrompiseh @dmigitering  the
claim legene%\% Qﬁsrio ﬁlpsan@ﬁlslvas%ﬂltﬁllér e is performed on a
scaffold materiral to generate a two or three
di mensi onal construct that can be placed on or within
the, pahd Althod oZQlalmTh vhéreth R degBrferatileadens atBgrowhiarcell eulthia @rior to
scaffo%d terial aﬁ qsorbable in vivo. 21. The
met hod P8P ¥ © BRRIEM the regenerative cell's are
nmodi fied by gene transfer such that expression of one

ory Aror 3‘1\9 ﬁ%ﬁ&i 'Idﬁ lalaFnhPS WRQ&E tne qegExﬁQﬁ%ﬁ’stdré/ Sowifin!cBltdrSconditions

altere of claim 21, wherein the
modi i dhet Preote @gerprttlgnqnﬁovaar%? #efogFIRORBS | evel of
angi ogene3| S |n the subject. 23. The nmet hod of claim
21 e| n.t d ficati.o
ongen %ﬂ}ﬁ?)f’ 'Brlé g%r%'t’ réhr‘ftc culfufe %’Pdlf% s\?érgsr)ng gel (gﬁlerenuanon
t he subgovemsanﬂxdothaia@hmﬂp@d of claim 21, wherein the
nodi fication results in alteration of the hom ng
properties of the regenerative cells. -63 WO
OB/ 0Fhe mebmcof elaigmb sheren e eell gukure & pierghon apaffold mateial o
treati ngneRMDs kb 8 MRk idekthsioraDEGALthSH G Gl bk Plasédesn Srgwitlin the
the patient by injection a concentration of adi pose
ti ssue PA&Pt ved regenerative cells, wherein the
conposition is adm nistered to the same subj ect from
whj ch t

2625 5 rF R Sind 1 SN R ol DAL ecbBbRRRS
pat| ent conprising contacting by injection a
| ogal | Z8d nRIBA 0P Flailnl B SHhErei thd re@en&ERE RElls 28d m@ifiec@fby gene transfer
regeneratlve cells such that bl ood v

within Stlﬂ]é aép@g:sséqn pRELY, g101ie§eqew&d}gél&?d%§(§ 1%|geng'£tlov\éwcgls is altered.

22. The method of claim 21, wherein the modification results in alteration of the level of

angiogenesis in the subject.

23, The method of claim 21, wherein the modification results in an improved oxygen

supply of pre-existent small blood vessels in the subject.

24, The method of claim 21, wherein the modification results in alteration of the homing

properties of the regenerative cells.
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25. A method for treating PVD in a patient, comprising administering to the patient by

injection a concentration of adipose tissue derived regenerative cells, wherein the
composition is administered to the same subject from which the adipose tissue was

originally harvested.
26. A method for promoting blood vessel growth in a patient comprising contacting by

injection a localized area of tissue with a concentration of regenerative cells such that

blood vessel growth within the area of tissue is induced.
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