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SYSTEMS AND METHODS FOR SEPARATI NG AND CONCENTRATI NG
REGENERATI VE CELLS FROM Tl SSUE RELATED APPLI CATI ONS

wdaboos/osppd i cation is a continuation-in-part appdT/Us1000020594

of U S. Application No. 10/316, 127, filed on Decenber

9, sRBGEMSEAND M W

oS TEME AN PR@%@ED R SEbA Ls‘ii?ﬁ.ﬁc‘EE‘T‘NG
cl ai m8 t he benREGENFRATIYE OELLSFHROMITIASPE: cat i on No.
60/ 338,856, filed Decenber 7, 2001. This application

also clainms priority to U S. Provisional Application
RELATES) ADBLIGATI@NS t | ed SYSTEI\/IS AND METHODS FOR

SEPARAT. t..20,
200@% %?%@ﬁ%@r%’w‘%‘%‘n%f“' a|pP %J P%?Ff%(l‘a‘eg%lﬂf 53 Moo
1&ALG, 127 efile SYSDEMBILANE 2mwmﬁdmmmwm MBS GIROM

AR B A BTS00 s

béneﬁmfmbs dredsiei aipplidayiort Nb 50188866 M&L DRARKEIRND. Ghis
1E | NVENT] ON t.he L nvention_The

resent
srpfiGAR PR - Erisgnt § Ly defivouh AP Hiono (906 407, it

S $STEVIS AN METHODS $ORIIEPARNIING! ¢ BLLEFIEOM ABBRIEG BISEVE, filed
cells, froma wide variety of tissues. The present

Apgiseath 203, @air%scalloamog)almpaeaé@nm @Rﬂwoe@nﬁycwéﬁ%ws AND
METHOBY M%E@QRA%?N@@ELL@%&SM @)@Etﬁ%u@%ed June 25, 2003,
regenerative cel g., stemce rogeni
Theeqopignts of @htha@f%m@tlpmes@aehca@ons Besswpicpdy Unonpbraﬁdlhateenby this
refd,cRegenerative nedicine harnesses, in a clinically
targeted manner, the ability of regenerative cells,
e.g., stem cel I's and/ or progenitor cells (i.e., t he

B R DN B TIFE RFVERTION "Cevetop i o matur e

specialized cells. Stemcells are found in enbryos

durlf(n I¥ st ages of devel opnent, in fetal tissue
and—r—%—%@ﬂ%—‘é@éﬁ@ organs and tissue (Pera et al.

2000I)h,e paskt YoRhionSt g eadybtsmé ARy Béthadstfer seﬁaﬁitﬁfgraﬁﬂj cdrRentrating

s "ESCs") are knovvn to. beconme many if not al] of the
cedlg et Jrapnerpd e fells. yigasa wide vpretyaidissuessEhe prgtentigygation
paiiaally Reldded tol dRNBEARYdt6md HIMNRIds B ssﬁaratnhg ahd\Cn¥dridd@h

but also contain the nascent capacity to becone any o%
regeqerafippaclle & §- ssteam eells jpadlprgyogspitenally Hagn adipesastissthese

cell s have trenendous potential for regenerative

medi ci ne. For exanple, ESCs can be grown into specific

2. t | sdepseription bf RelatadArtt | | ung or ki dney which could then
n r
{5l RS ABARASE U 300368 1003 4S5
regcﬁ@m)we ¢ddisjepvp stent Qs dad/omMeoehitauls(i hathe usspierinlizt master cells

otJ tfxe%ody} toorrégew emsglves u%seﬁmte?y NReas op 1nt(}/ mgt?lrre s\ﬁgcciiahzgg Bs.

Stem cells are found in embryos during early stages of development, in fetal tissue and in
some adult organs and tissue (Pera et al., 2000). Embryonic stem cells (hereinafter referred
to as “ESCs”) are known to become many if not all of the cell and tissue types of the body.
ESCs not only contain all the genetic information of the individual but also contain the
nascent capacity to become any of the 200+ cells and tissues of the body. Thus, these cells
have tremendous potential for regenerative medicine. For example, ESCs can be grown into

specific tissues such as heart, lung or kidney which could then be used to repair damaged and
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anot her individual, i.e., an enbryo, there is a risk

that the recipient's imune systemw || reject the new
whi@sog4e@l material. Al though i Mmunosuppr essi RET/UR2GE 020594

to prevent such rejection are avail able, such drugs

dlse%eg o?éarci? Aﬁ@f&ylet Llo 2@599%0@&)‘?‘1'8{ ﬂb I'2601I BaIYh&G eGP %OﬁesHowever

di'nst "bactert al’ i nfecti ons and
ESG/derws@sssuWraec)vleuqal timgateombi Siate EGsarenasossarily derived dvoae

ano%er m§ g%ual 1.&, an Oe%{g?y ﬂ]%re 15 gn\ﬁ? thhtﬁ(blre&Bleﬁ > AN sgsmem will

resen S an ad I nsur nount
reJeothBet ot laofogfcaltlhﬁerﬂab r Atbegb hremﬁmswppeessmd diulgs &t preveoedutls

i LS, 55180 95 BOL S e 3R oos et

as th&3é hghﬁlsqwc&kiaymfeﬁummid Rukes nﬂmyom,ahé ¢thisalelebate over the source

resumably waiti to. respond to trauma or ot her
crucbbes s selhropiclsd abpeseat ap dditonlond, perbtnsa
insuriBurtitld I ehelel foSME fdrdedabiisanre. et al ., 2002
Bonner-Weir and Sharma, 2002; rke and Frisen, 2001,

o%dély stepycels fhergna gowizrchypg;ﬁlay éetat\eréqd to as ) represent an

alteNRL Db Yne REBE B5OY £SEERLIMS d dlLGetP?Mh ﬂﬁﬂfﬁod M@&l@ﬁsshmt
each 1 ndividual carries a pool of ASCs that may share

presyintahlyPRdting th sesaend tp trpumpornilees destmyaliig diseasegrocgsses sothatdhey
can‘%lfeal Qﬁézlh_@ée%qgﬁlle (%?H&s%oﬂ %‘%&J ”ﬂ)o@%&h W%Q Qbd sﬂdrﬁm 920@& Clarke

et a wartz et
and 008, 200 GsqsbABES i, 1260 ESEng e R Mo stbsemerging sientiic

evi e%%ﬁelgalcgles tk%éa&l nﬁ v?c@gl c%%};] 931 oP A3 thal ﬁgfﬁﬁgea\“tﬁ/ESCs the
medal Cl ne. popu altl ons been s (0] e
ability @sBedmE maoy & not alhuypa aﬁtelkscan@tlmesr(b’wngéuah 200U;skidng et al.,

ot g 2 A5 338120 R M2 A s

potéitiabfol !Slnﬁd'heslﬁ)libatfiﬁbl 8Brepéhetativé médicinexanpl e, mesenc hy mal
stemcell fre ueng%@l bone11 marrow i s estinm

betAwSepopplatignsy: SHOW P elprefera FOORTH n}ﬂﬁ%?f[et}ﬂ“% gparrow, skin,

mu§cd, liSerGRY bﬁﬁ%iah%e@‘l 2J02b; A1RGH,; 1988 Trbsb§an@Btrain 2001,
Fall a et al 19 Slmlarly extraction of

How\@mt@ﬁrwupwaf S dn BgiegIsticaisder sERricsampe, Besphchymmal sem

celCilghetc§ n§l§c§1@§na?1’6%rls SRR at B@@&ﬁl 1ihqogoed ar@'l in 1200,600
3 cl |n| cal application of skel etal nuscl e- der | ved

nuq@@ CFM@ Ip@(§1tge&%1£t98 Bfmﬁé‘é al\h&ng diall efrabs [H94% Similarly,
tﬁ‘?‘l : at | on sk1 %gg’ll/es a AYseREQRRSIE LI s @ler several

from tissues requires
weeks (ﬁT@aesq:tmg ZQ@II) amﬂm}rbeal applmatlmyof skeletalmusglerdeyives ASCs requires a

tw%lo?lhres > e Ftljre ?SIGEH eéeg% gtaatl I ?({(})3? nﬂxug %I(rj;g pf:otéhgeld ﬁmaalC ol |

eps’ may’ provi crease
apphkiitb)ﬁrof A}S(IB iffoyn, sualnt:issnatrequnbglmcnem;g attl nsmbext puity,gwd maturity

This co e.or nore of the follow ng
by PREFFTSE iFelE‘?wcﬁtﬁﬂwaﬁnggap‘f“&tg ‘of cell function due to
cel Alltlﬂ?gm gell dlﬁlﬁl& stdps pay @fﬁvidaltlﬂcyeasal&fe}] !num?dfr piriéynacé maturity,
popul at i ons, _del ays |n otenti a ation
the g Bttt Thiser S8 aloBo et e Sahe TG puigE yfficulis:
los§ bSdell HncEONERTL Bal hb, ‘Rfss 6B8otentiMyl e MNNdr-QEeElt pdpulations,
m croor gani sns dur i nébcu ture. Recent studies

delaysanpeteniipl gmcgtw@roéﬁ it Eat@fltﬁ;,éeqrgassq mgRELArY §astyagg, increased risk
of ARy ERicASESIR NG HSiRFhnRARERIk@rgaisi @lfing culture. Recent studies

examining the therapeutic effects of bone-marrow derived ASCs have used essentially whole

marrow to circumvent the problems associated with cell culturing (Horwitz et al., 2001, Orlic
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marrow to circunvent the problens associated with cell

culturing (Horwitz et al., 2001; Olicet al., 2001;
wek@soiaso al ., 2003; Strauer et al., 2002). ThBCT/US2004/020594

clinical benefits, however, have been suboptiml, an

et alo %69@? a‘xﬁ%@zﬁt 25@3r Eﬁbl[yr Yl ei(ﬁtlf dTl{eQ:hBl'aﬁ ﬂehéﬂtg ‘ﬁgwé\§g have

urit er ent ava l'e in bone marrow.
beemmmgl, armiltqwsetlmoss smnth;aselamien t@HmmthcSCb@saaW@e
mherent{_\égﬁc'lla()% n bone rgflrfdw 20.01 5 Zuk et . al ., 12002) .Unl i ke
liver and brain, adipose tissue
i S Reoenmlgr zalqicye esassyhzts@ehasmwatto bern sostcaof $8Cy (Zukregel., 2001;

2B SO A 8 o8 By A8 s

casPRIBBSS ih Retatdvblyllargy atheunge(@ematoas eal 1 2000 K4tk ssale8001h).

Pt RS B Bt PR AT
muRiple tisR1e8 & viskhl Kno%dn@é bone m@ea)mlagd‘l bhsd m@édleﬂﬂslﬁalafnles&u 2003;
presents an [ source for S@pqs&r use I n

Mizupg ghby %quvgu%él &QQé Z‘éuﬁt laBPE)ndh¥iy IsHyg LRSS Hy

optﬁgﬂ%?c%fgxeASGSGQres%%reg@l%ﬁﬁ%Enedm be Iacking in the
art. Existin ods suffer from a nunber of

o huitaeetheds b ﬁooharéséanm ipose Hesived ASCRrhg WRRTHBS D lagking in
the Iaf’%cbxﬁtlﬂfg rﬂggédstny y ?ff&@d%h&rﬂbe?%f:&m{lgs FHdr example, the

aspl ration devic or renoval of adipose tissue. The
ex1$§mg $tte|thu>gs mey hoki the ahijityto optimalikacpemmpdate araspigition device for
rem%%l%%ci h@s@ tlg'% f "I‘H&)&Q% %‘h\éﬂsc’ﬁl%}yﬂs@facl?gdrﬁﬁ%? ﬁhf Mtlon

phase rou roc ssing O I ssue ases atz et
fromalthe, haﬁs&@ting)ofadudbErtlssu'ElphaE)tlanUglrtge pmtdwdg of tmﬂsummsqmlﬁatz et

o SR LS SR R R D Bhad 808 o

IOG@ﬂ lof hdipdsy tigsue CThPEadtiRb yneﬁiodgsmdy Bt Siirehiet aclonpdrtisly or completely
rvesting of adi pose. tijissue phas hr qugh t he . .
cloifﬁaxségg frﬁ% thg haryes %ofﬁﬂggga tlSSL% qillasfel érou@'htge RIOCESSINg gf tissue
pha&! My TRy edidial niditeaomapiakk 8iypd3hbik@Ep osteFunents © attenuate
attenuate 20 concomtant risks .of cross-contam nat i

congpmityt BpsAf crosmFANGRENARRf maegaldat prersampls t gpnfagry n

sun‘irizfry ROVl bt aRntettifal bR dervEdihg ABEY @dhl 4AhobSEe8ud dddiBt appear
I pose ti'ssue do not appear to overcone the technica

to agefcbe tHetebsicals ik bewasamany Wity hasesstingg Hesdom plgip muscle,
live Shd'br ﬁ%%?c!rﬁ)ed dover and brain described above.
ccor |ng Y, ere remains a need in the art for
sysAmcmdnagm tiree teodinsiamaed inthe astfpngysiemy snfbmetlhaés\ﬁb%ttarq@pable
r egener £ i ons
or SERRORLAURTEL ARG PG, B R A epriins
andzhm' pogtysmd oégpoiog ;o lapidlyraeti lrcziiably wifhtadimingshed o omeagistant need for

on- exi stent nee xtractlon [ 14
pofi AR g1 matHAGore A0 ey A F e E e BB R Ry
regegaivecéllsiin e n&ﬁhér&uﬂtdble&bmmmeﬁla@memabdoa rédpiewi r ect
pl acenent into a recipient. 3 o SUWARY OF THE
| NVENTI ON The present invention relates to highly
SUVBVIARY OF mqnm;mqomet hods capabl e of separati ng and

concentrati ng a gl ven tissue to produce reg%n rati Y
cel ’|l"lge pr@segt 1nve§1f1@qﬁeéaﬁqf to highly versatile system and métho capab eof

separating and concentrating a given tissue to produce regenerative cells, e.g., stem and

progenitor cells, suitable for re-infusion into a subject. In particular, the present invention

provides an automated system for separating and concentrating regenerative cells from tissue.
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progenitor cells, suitable for re-infusion into a
subject. In particular, the present invention provides
wamoaninset ed system for separati ng and concenp@EUSIVG4/020594
regenerative cells fromtissue. The types of tissue
Tht tyats afaissusehap cartegseadsdey by the sgyaheqid neatcbdsref the gresant
. the present invent.ion, include but are not limted to,.
invethopb ohs bt gl o R ton SRS rsp oDl anarrgR oscte, Sin,
livdlzri ctﬁih%ctieeﬁﬁee,tfﬁg‘tﬁ ahd sthesoftfaas Ggad ﬁMeﬁrhﬁiue&@?bo@ﬂg.
iquid tisspes or tissue conponents. |In a preferre
e b ch FREIFES STRROOPRIG iR PrFRUURYAnERR PiPYPtARiuigmated system for
sepathtiAEBRidebdnSehSrh @i & SnetiGERAE AbmNEipdadisRNEA Rt Rlthtil&for re-
regeneratjve cells from adi pose tissue that are

infugion 5101 A uPiSFt: PetvRtrldPioieParaing and seispriEating gellsfrompadipase tissue

in £BOALRE Wil tRIHsIRNfARESPENBEAIS Rlcluded dnR B} ABteRR %%oflécﬁér‘r’ €
in accordance with the di sclosure herein generally

chamher, gpEacessig chrmpgsr awasite chamber, arceutp chamzhebend a mple chamber.
" | - C er

ThEARGS S ARRpicd alffe o GRATRL: ol BB AL

contggiag hwlogwiahmataral arayrpessdramm bbb ebe e indtheain 4 ¢lodedsstarilo

I Nj bi.ol agi cal pateri al ass fromo
o AR LA o LS L BABS: WP o
sanA¢ thambper dreoptémblai N enbodi nents, the waste chanber,

t he.out put chanber an he | e, chanber e.
opt TR efg el AP o AR de AR aieateripegy separte the
stefni dell€an@/or progeditor te&llsFrodd, @mehd aBérithigd, ColReaR hdib6eytditand tissue
.stemcells and/or progenitor cells from armn_g1 ot her
dispger ‘W@g‘?“ acgﬁ’(‘tﬁ’afg@ ﬁ'}ayg’a ipEf’éW f‘é@‘? solpfipnyin gqypgctjongwith the processing

of &3 B§:8€)ani B eABSTHnSnt, 4 fidr a8BMbRANndNRS § Ab1IdW fibd}Siltration
solution in connectign with the processing of adi pose

deviges Iy anothes eyhedimgmod f1ikes aesemblyringlydes a perselatys filirpiqn dewise,

whgzrllerl‘ngglo‘?Yﬁa inb&se Js!lzci Wit isé?iﬂngli%iﬂ.oﬁ %rolcE%. ﬂﬂ%r@@ﬁed embodiment, the

iment, a filter assenbly includes a percolative

filter gssemply epmpises asenirifigation ¢ryiceovhiphpay e misenal be dsedivith aa
1 i . ati C . ' t he
AL TBOAREOEEE o ald oRESHETCHL STRMTRRS,
combingtonwé theer filtraipg doticese Ths Bltratidrt fanction26f thé presenainvertion can
V] d 1l ye ot her. enbodi nent , t he
be S RE B B BES feml e R B RO Rl o cotaen,
freelBpit Cfees. adipheytés dntl raaidualcoflageadsi cand with ottee fipere eing used to
[ nventtihoF fi<‘:Iqan%‘be two-fold, with sone filters renoving
ORI E FBMPIHEY i nal concentration such as col | agen,
fr gm dt}ieﬁ bﬂb%cfimex;is,i’ﬂ;dé bﬂ@%&&ﬁmp&dnfg @8 thd yiatens @xlelaa@&ia&ﬁ and
_ Wi t ther filters bheing used to concentrate the
incPyl gh g 196 CpYica A 25 SOBFi5A P RATE BLOSMS "B fopiEol many

of 8 PRRASIME FurRfiodsh Cofipsh@iid AR 4tk R BE dRPELabIB Cubll raBdrtions
i nternal processi n? devi ce and associ ated software
#

of ilgp é}gsfegh%anmidts;?ogggﬁ figr aﬁﬁggﬁ us§. Jusha lgys(tf@églgq ?@nprises a re-usable

cothptteht vigh inSIRARMEND R s Qg deRe FORPBIRY BRYasORitHISBRRAR! €.
such that portions of the system can be di sposed of

programs) angl athes gprpensats sl metass; Pp@ps. gicso conpri ses a
r €- 1SR L ALSAMBRANSRLnYRbERalREL RS hllGaeR sREESS! idj
dev%ﬁce %conput er ang assogtlgeggsoflt war e tgg pr 68?’8#5)@ 2
tissn cenotvhleystewmbpreaoy B1g 2diphsedissueditoor spatioutmseg tiet tissue removal
system, the adipose tissue having a concentration of stem cells; c) processing at least a part

of the adipose tissue to obtain a concentration of regenerative cells other than the
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In one enbodi nent, a nethod of treating a patient
i ncl udes steps of: a) providing a tissue renoval
way®sem4sh) renovi ng adi pose tissue from a pat PENUS2004/020594
using the tissue renoval system the adi pose tissue
B fish Gt Nd @itk §nOldishEMstebdisre praceRiRCHRSINY at
“mLeasﬁ a 6%#?&%?&%%e§§2ipoggktﬁégue to?bgfaf% a _P
admjuisicrng the régonerative celirdn e patidny withat Fesnayirigdhe repepgrative cells from
the HGE PG %Lh} sé,?t'élln%@fo?é bdi %&?ﬁi&%ﬂex ;‘o i€bdtRnLlo hiigo %Pﬁé e
{rssue berore processing; and d) admnistering the
patietgener ative cells to a patient w thout renoving the
regenerative cel.ls.fr he tissue re 2
erShaele g eaibiicbl LR B et SR B B4 e scope
of the¢ wradent ineenpiah peided thatthy fdamadsuifichuded ircarylsuetadondiinatibn are not

features. descri.hed hereip are included wi.Lhi.n th
g BRIt B6 AR BT 5 oBiESt e e Op 78 the
kno@&dighl bE&nel sRitled éietle hft. any such conbi nation are not
mutual Iy inconsistent as will be apparent fromthe
context, this specification, and the know edge of one
ski AddggbnhladvBRagdt hind dspQtsidic jrésemtl inRslMeAra 8fsarchi th the
aspects_of the present invention are apparent in the
follpying shetey! drserintionandidaiensi pti on and cl ai ns. BRI EF
DESCRI PTION OF THE DRAWNGS i s Figure 1. is an
illustration of a systemfor separating and
BREBGH DESCRIPTHONQIGEHE BRAVANGS | s from ti ssue which
i ncludes one filter assenbly. Figure 2 is an
illustration of a systemsimlar to Figure 1 having a
pl URigare § yis e ilfustrdtion ofis systebl foesepamting adcoadentrating regenerative
cenfi.gurati.an. Fi e 3. is;an illustration of a
ool S S Pl Bemh g G aBUing' & prura ity of
filter assenblies in a parallel configuration. Figure

4 is an.illustration.of a systemd{.or arat i n
corBeft 2t il Bl i vr Sn SBE B g FERTDE L BB R er
assériSllel deSschiacRAfigurhtige chanber. Figure 5 is a sectional
view of a collection chanber including a prefixed
filter utilized in a systemfor separating and
CONGEIE B3¢ A iBudtRESNST Akt sifilak o Fip@R8N thbGiix 8 pludllity of filter
Figure 6 is a sectional view of a processing chanmber
assgpbligs gy aspasaiiel egnfignigtiemt i ng and concentrating
regenerative cells fromtissue utilizing a percolative
filtration systemFigure 7 is a sectional view of a
pr dogys #iganciagistion offa systepdersaparamgead sousentrgng Frgenerative
celf %&%}&&Lﬁiﬁ%n“cﬁlﬁ@&%e%whg% cfighies, Util1zing a .
centrifuge device for coricentrating the regenerative
cells. 5 Figure 8 is another sectional view of the
processi.ng chanmber. of .\Figure 7., F gures, 9.1 . s
6" SFERT aars RO ViePar s b Bon s titRoing s Gremeg P Sized
in 4 dystemyfot separaing and concentrating regenerative cells from tissue.

Figure 6 is a sectional view of a processing chamber of a system for separating and

concentrating regenerative cells from tissue utilizing a percolative filtration system.
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the invention. i o Figure 10 is an illustration of a

system for separating and concentrating regenerative
w@elos®1f480m ti ssue utilizing vacuum pressure tBCTIOY®04/020594

fluids through the system A vacuum system can be

Conggrd qtl@éjsekaﬁorﬁp{%\\é 08 pfocésting! HRnYY aosryst\ﬁ"i\%ﬁ%g%ﬁd

to the outlet of the syStem controlled at
congerigEngTeaeneeative a‘tlb utibizipg pentrifga devig (ﬁorfcpmedtretmgélyg h,
reghttdide iRy st em of stopcocks, vents, and clanps to

control the direction and timng of the flow 15

Flgure 11 is an illustration of a systemfor
S.epfﬁ% S Qe%{*&n%i‘ 1e\§ LF i Fo%@g%ﬂ&%ﬁ‘éda%‘? o?f" L gf. rom
tiss ek I'ZI'ng posi rg sure B ds

t hrough the system A p03|tive pressure systen1uses a

eSO, SRR SR REeR ROl SR ST o

thedefertioni ned rate, using valves, stopcocks, vents, and
20 clanps to control the direction and timng of the

flow Figure 12A illustrates a filtration process in
wWhi fGfurk e isf enusthfi@adNaQlstérh trdefak ANE ah POGES B ¥gdrRrative
the pores of the filter. Figure 12B illustrates a

cells |f4°t”rté§§‘i‘edﬁlh|5\“6 YAy Rfesipfe dhmo vellyidsehroygh thy sysigm £ A ypgrum
sysfehpa@tﬁ bR E6REBALF Y aﬁ)b&& 4 J&%umwﬁp 6f vakthfn Eadrée% theZntlet of the

Figure 13 is an il lustration of an exenplary
sysi¢ims podbpdataaredetsrmined (ase to pplb fissuprand fhué Hirough, usmz;gw/etem of
[
Stolg:cgifr]%o‘r,]%n%t h‘#doérﬁgﬁs?%/gg{e}rr%?g‘fe%ﬂﬁ&%ggp c|i %}eﬁ t ?gﬁ% i gure 15A
|s an illustration of an exenplary device of the

f F
R SOTAIEA O, 00 R Sy
cells Sroan tisswmnthiaini pdﬁpva:]iresmge exmnyd ﬂlng!s thfoaglpthe gymme.ei posmve
P 7 T R L A TSI JEFL ' 3P ALs BPR ok pesrore the
fluidlafé Ble thAdtRAthesPsterh\Wha @dtérBMintatraty,AisidE Q6I0ES btdfcocks, vents, and

par anet er.s e sho indicating the versatility of the
cla@ SPeRRT) UheriRpHoPInE I PP OE THE

PRESEI\ITLYPREFERRED EMBODI MENTS The present invention
relates to rapid and reliable systens and net hods for

sepHewe i1 3y insHateoh ElEtionRPrss me@%@hﬁfeﬂ/ giream f dluidfloys

tanSdnBAMFR theSpAAHr Me AP gﬁga&- 95B qaﬁls{n&es 4 filgAiéh ;Wbéi:@s in which the
vari ety of tissues, including but not limted to,

feed sfraamsad fluisbfiessnerneadiculiy to e, posqwﬁtherﬁu}grcl e, i o liver,
connective tissue, fascia, brain and ot her nervous

systemtissues, blood vessels, and
Figure 13 is an illustration of an exemplary disposable set for a system of the

invention.

Figure 14 is an illustration of an exemplary re-usable component for a system of the

invention.

Figure 15A is an illustration of an exemplary device of the invention assembled using

the disposable set of Figure 13 and a re-usable component of Figure 14.
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ot her soft or liquid tissues or tissue conponents or
tissue mxtures (e.g., a mxture of tissues including

wekionp1a8ood vessel s, adi pose, and connecti ve RCBESENN4/020594
In a preferred enbodi nent, the system separates and

congghitd BBSS a NIBGERHR! &bicﬁﬁ‘g &%{nlpﬁr}f ﬁr@-’ﬁ‘rc%gdnﬂﬁ&?stéﬁs Siadpfemented
I n_anot her preferred enbodi nen syst

threygh grfafrwere staskam, [ikat cerie! emmfrted Wtthmpnﬁqf i SX%% phthe present

1nvl1§10§10 T%g.ﬁ&%ﬁ\% S’dgss‘ﬂ{% Oﬁaﬁ%e’fe‘?&ﬁ@ 9{0% i ceﬁﬁ% lt}‘?é JEPs\étllk?tﬁ of the
performe ont 1 nUous sequence wth m

systemt-ervention. In a particularly preferred enbodi nent,
the regenerative cells obtained using the systens and
nmet hods of the present invention are suitable for

DEJIAIE EPSMESCRIRBTION OF PHE PRESENITY BBEFERRED EMBOBIMENTS

progedure f.rom.tissue extrac n, .t hrough se

Do CE R R SRS o5 ko T St R ARl b Separating
ancC@ntentrativigre gdneratiec e, erg swmléeﬂ:ls and/ortpeogetitdreend tomn wide

sane. facil.i . i hdee even t hi he sa
v e N P G910 o G Mo PegLRBR e,
livéredonfeckiy tifage, W5, brainand edhaxtﬂemhysy@iaﬂlrttssﬁds NBod¥VebRH, and
aftgkﬁfxtractlon and concentration. For exanple, the

OthF]éﬁ’ 19ifl Yesugser t§smm8%nep§§a§}ssp6puw§s ferg- a’lﬂ&ll}fur%ﬂélssues
inchiaihg skinOBTbd s e, HBPdsk Bhd @bnrieb 52 Wsuby. AaPrd¥atd diribod ARt

in certain situations, may be 25 ready for use in
the gH%eR Scparafes aBbCqrCcPRitaEes reseRmative eclifropeadipasg tighue t Fganother
pre?én%g Eﬁlbodlfﬁeﬂ 1RE @ys?ern{ gAupHaRd! 'sﬁ%at tﬂe@ﬁtlfemr?}rb V&paration
I's may be ready to use I n about 20 mnutes from the
to @acan@sﬁmnﬁé thefregangmties cellhmag he perrinedigtatvontinuohesequence with
t
muéﬂ:gl%félggru %%P{ehgéﬂngé% %‘E&:ulgrg)béljg%ggcgggﬁo%gg% Sn_hfp I%ga%gatwe cells
obthmed wiigg, the syGteudiand mpthbdesfithepresent isyentigipae efitablefsydacement
int ec% 9rvested and the anmount of regenerative cells
?%ﬁ €4 for a given therapeutic 3 o application. The
cel Pisferably, deeatiR@rqpkane Gonnistetekieaction thpouph tseparating,
conblnatlo W th ?ther e

concpniping pnd p lacetnept sl e r%enseﬁ‘éerce@i “mﬁgfeeslrpéenwow 2]l be

per@ired th (BRI fadiifyf @At dvah wixBinithe dahe réMbekE p@fenbundergoing
S|ngle yeratlve procedure with the intention of
thegacPdirig T he reeraPRp¥talls may b bred it afelatigely spshigps period after

extPRAGT drld cbfoehffiohe FbPixaR %)}e tht rdgSnetiE b LA YehaddydDhse in
further mani pul ati onof the regenerative cells beyond

abquheneshoyrfrem thrchanyeatingot diswve framy ar@tlﬁma@é ipfertaHsiyglang may be
reaxg%kdr ubSAUDER 1ﬁ@c¢46 ﬂnmaek fib e ewm%ww s, th abferred
Pati en

nner of suc nanlgu ation. suffering from
emppdimentathe @lgyne@ﬁtwa celbanaydeasndy it weiiniehogt apingten apm the

re I [ tde
har[x_Les?m%E)ﬂ?ss €. gﬁl@% | el ngt fﬂ# g)rr?%%l'ir ?rg% gﬁg@fro t}ﬁ&? Cu a?tmg
ancﬂcto&memganw 'dalrys depdrdisg ol 2 menbed pﬁfaasrssmeindingi p&mndwpﬁle type

MW TR DT
applidhtesmt ﬂhabelﬁln&@/atﬂsesbe @hdeﬁh&ﬂhﬂﬁmmenhe lcumblmalxmsff(ﬂmther cells,
di sorders, Parki

sl g RS areb aner of S TEh afofh B Rigign

theQbntbXi®f B 6iiBle @pSra e Jﬁo&u&%m N fiton dﬂd@l@\ﬁﬁg andrapthiey
di seases and di sorders of the. skin, %unatlc |nLH ¥, i
t r manipulation

strystpral, orcqgmeticibspeti to the assinient. Ibis understoo at any furthe
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i o other toxin-induced injuries or disorders, and
bone and cartil age rel ated di seases and di sorders can
wheoosinerased using the regenerative cell s obtai PeruS2004/020594
t hrough the systens and net hods of the present
of thevegehé¢rative celts lpgoid thel ls@araaf@amﬂli coRdthSatingiphese E theafslem will

di sorders,that are rre enesi s, and
reled SIAEITR F Lot S Bt A SRR BRABIY | ve
cel Paticabtsaffering fiosi WilletvBiGet$ ySdiates andldiborBerSia 06l fiOfrom the
nventj.on. .[For_exanple, acute rTyocar di al

the pr n
TR U S o i
cardR¥8dehiar disaSRABE disdrded Aile£diSdalR4fd diSsTHrS, rEMlP kﬂs@arses and
i schenm ¢ vvounds . sepsi.s, i scheni ¢ bo

wel
disgeges Oi@@*aamfé% Heorpese g A GlapedBia igeetes, intestinal diseases
and\@iRdra&@ R aRBus ¥B%mtisdrdei, PrkinsSHENaSe, AMARRNMsORRKEVelated
erectile dysfunction, |schemc and/of traumatic spl na
dlS&%ﬁF%ﬂaﬁdrﬁiﬂ%f ogss disgstsiand disorders &1 the Jrematapdieticl sypters, wounds, ulcers
and SHOEINeSsed il Hic &3S 6r tﬁ@gm? FalihARSH ?,"B Jﬁ,etlaé'lta&& or chemical or

i schem a can be treated. Furtherno I seases an
othgt waindeduged injusies ph@scn@qre and daneand cpmagp otlagd disdases and
dls§¥1§1ts%gﬂ bétréhted utng &eﬂaﬁbéi&ﬁs bﬁ}?{l%d\/tjhﬂyg lpgltelg Shd ardnd

hard ti1 ssues, ef cts of agln F-0 5

megiodeplihe present ioventivpy al so be tr eat ed with t he

reg

ORI By O AR PIBLAIR ) gosnss

amtatdr@g@aﬂs ednds tt@etedlwd tltecregnnmveecetleoiﬂmned&fsn@rtﬁe systems and
R RO T
carﬂmﬁiyuph_tlli}g pa‘aﬁlﬁiabmuﬂalf ddeadel BEHRR stdRlabwta tub@as necrosis,

. snetic, a |ca for. exanpl e,

sl P SR SR PR, i ot RRPALS) npyropathy,

ne;bif(ﬁﬁﬂiy ﬁfs]dxlhdfeﬁ ,Qekemizenvephdloshyptbaile 6}@fﬁlnct1d'n$ $ddBemic and/or

tra %ener ative cells fnﬁﬁ al so be used for
‘frP%t‘é?L?Bmé‘rFQF i hPUTRIE Preat 38T fRISGA 1P ReiH gumg dfseasg gnd

trahspla@f W@REcdliftBémialten B¢ €&@A | nvention may be nore
readi | y understood, certain terns are first defined.

Ad dflfrrhsﬂ%ﬂre dlisensss pidisordgreatiesting mere thanipne plyselesiqah system,

gd %@hitQQan@&ﬁﬁdlﬁhg Bth s68 atdSHatH MBHR! the efféc?sgtﬁ'& @l h¥8-organ
Il1s" refers to any heterogeneous or honol ogots cel |'s

dlserlﬁ‘@rai1 Fiednipsalsagbe trrated yathdhasreggraraties ¢ediel ebtaihed pringthe systems and
me'tH%H@E‘ftthQﬁ}eé’é‘m B ertiBHS Ehdepn@Rtild QUL Ean a@éﬁ%lséatf fo tp?([mote }endon
artial regeneration, restoration, or substitution o
andseartijageurerairand forrorariety o linigal andywm-clinicslsgemetigrand structural
Y I [

wpifRR i ind Qo Rl BB aBlcE ol aYcions ncfuce,
forgkamplgaestmettriingofdadizlfolds aidudinkledS({s breestdnd buettoicm as well as
oth&eéolftﬁtss%%rhgf%gel’fh% lre%ﬁ&&tyvrescoﬁs % e}lf Al%)rbggngdg {or ? ssBe eng:r)lfgré%g
appﬁlcstmns)kﬂmwnmalhearcel l's, pr ead| pocyt es, differentiated

or de-differentiated adi pocyt es, keratinocytes,

uni potent and nul ti potent progenitor and precursor

cel Insordeatadt the @resen irogrtivn)mayeiendry reallibCytidestood, certain terms are

first defined. Additional definitions are set forth throughout the detailed description.

As used herein, “regenerative cells” refers to any heterogeneous or homologous cells

obtained using the systems and methods of the present invention which cause or contribute to

-8-
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One nmechani sm by which the regenerative cells may
provide a therapeutic, structural or cosnetic benefit
WO 30051348 or porati ng thensel ves or their progePyr/Usi004/020594
newy generated, i 0 existing or repaired tissues or
complsteLne pantiairegenatation, Festoratioangl sebstiAfos ofistolictare drifendtion of an

L bl A A S e e g
cogringic bnefit. aBSzEnp]dSs of eepetidritivie@ellsinduden as&p,&:uﬂcbtﬁehal cells,

e T X Y T,
srqbbt!hgmrsblta @élls@ﬁ{eh(ﬁp(ﬂ:@ds tdifiréntiated @Eﬂeﬁdlﬂaﬁénhzﬂé‘dﬁm&%@

XISt n e enerated, repaired, or expanded

e EaBieft o) TPy Prcbieh s Brooh i R itk praten).
and Refphp@udsi ¢, structural or cosnetic benefit. Another

mechani sm by which the regenerative cells nay provide

a t Raf 5}5@‘@?}5@ b@tf‘?lﬁk% FERPNCERLivE Gellpanayrrevdaed therapeptigystructural
or B%RIcAS BéRflt RBYARbrpdREihE iHeRSe TR of ﬁiélr%?ogeﬁy Bto neWiPYrated,

factors, that pronote Creation, retent
existiag erra%arré%tlssawwsup sefepraenls Bor eesamslpm&@wé/oo their progeny
mdcyliﬁk%}ﬂo?ﬁe Rfo fevell g@‘rﬁra"téd%H@ nflscik] 6 SHRr GR! QEH %pg.\}lctli: Sl tissue

éxanpl e, regenerative cell's may express o an
and ghgrey eauge Preoniriyteip p disrapewisl struucturaé phenswetic ypoeement

[

Slrwlaglﬁ'?g@to yllfﬁ%k]hsﬁ%treﬁ%;et dé“gﬁ}ﬁdg‘ Slr‘lé ﬂor Qe%ﬁor%efl?and tHeiPP progeny may
incReyeatemnto §xisting gleivly gmyraed,pﬁmsd am dipandaidﬂdi(ﬂt@ssgfsowt}hreby

oot B TR G e Sy SRR s Poma R P e or (P ),

b F@noth@ndchanlﬁmbaxvﬂlmh tie-r€inerateMd €86 may prolidle p4brapéitic,
70 I.L-6 ept i MCP-1 . M CSF,
sy <pfS iy Depsth s g epreppng indfpeer e Tl forariy

fa(mm:j thidn ﬁtofnoltméambﬁ,&ateﬂﬁnnc festomyiomand/of lRp@raition of et or
fu P %tollovm glfurgctlons St Iate ge?]velo pnent of new
15t Yendjsgue qr tigsue CBIPB(?PBPt haag@ @g;xgeraqv&ﬁ?lg\péay express
anwmys@aate&hmwu}es Shidhresuin &fhemied Srth oftisORA oY 8IS Ba® then
col | erals) by expandi ng their bl ood carrying

partigipate; rwlyma@erécthﬁmmp%% SgHCtBEe oF Beher dtaetrerative oglls may

expreRAh& ot Rerefdl g%\aﬂﬁtfad‘ter hdlingS kdr %x:ﬁiﬁplé ma'éétﬁfart]i‘i’hd&h@fa@ @Yowth
enhance the hom ﬁﬂﬁr ation of such cell

Fagiph (& EGTF); Fljgmig] Grpvgh Do oL b I@de%mﬁow GMCSF,

IL-ﬂQ 9&1@7 R, 1092 o, YL M3/ .04, 169! Lepeid l1Bb N, R1-85F v, PFY, HiMp-1,
ere@¥ prormtl ng ret entl on of functl on or struct ure

TIMBtZ VBIF- srolhaerabepsetiy, end thipir isofoyop mdidhangyrspferme pessor more of the
foltm&geﬂﬂctfoﬁg uﬁf ST«I. H&Ifefo?ﬁx@nt% nxl:\*/ Bl%l)& b&ggs ‘?E ?r%vumo{eﬂa%%togenesw;

per manent nctiron; and In
lmem%@é/ﬁ@u@ppb@é peerexistang sroa] blgodawds'ebr(c@latemis) by GXpandlng the1r

bloﬁg g%\jﬁ#o%hg?{y, &({éthﬁ%ncm]& rég%gg gt?ve% il Yo %!telzssdlsta ra the

esent In or separate
sitaefdnjoorio érerebyteebhnte henhohingtang mugatumuorﬁ suchlvellsty Slteesmts ofiimghry;

s BN AR oPBPTBRan SR bR b PRy et s
promotiog hgemtlbn of fagéteonroe stpense dah@hrfno&rcﬁlcs With g&Rgpoptodio pfoperties
thel PRPAER st Rb R Fodd e Feabiandperiobm ibss of Beio e
intéra@ wsthehdgPeycisGedengrhdeaelld £3/of bOkr ghyaBRERaISheBaréms.

density), differential adherence to a solid phase
mat eri al, expression of cell surface or intracellular
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nol ecul es, cell culture or other ex vivo or in vivo
mani pul ati on, nodification, or fractionation as

wo eoshexssdescri bed herein. The regenerative cebdBUSEY4/020594
al so be used in conbination with other cells or
deviTbergenechiva selsymytbetusal iothebi‘odtivei forns asfrésehdia or separated

I hat ' f "
454312 i SN OT S AEh e o
theryelhawmmdwﬁmlrbacshmlulaabm arsprivding With gﬁMtleaaS)rsf di rotH&elSmloglc
h
A5 Pt A o S i

of thg }msohzirlt yopilaneanh the'basis vrthyﬂieal @lopeftigsl (fBr éxhinple stze or density),
IS vvashed and at | east

e tissu
d“teé?'?‘iﬁ“zﬁidf“g‘f e eg%ga?@gi'@%@dmt?! > CXRETHAN! ol PUskyen e inacgular
mdteehles,coMP@tird braiheRfex VD& ol INYEBH tnlaﬂfﬂ)uﬂaﬁo& QR ficaBSn, or fractionation

tiple. d| er types of regenerative cells
as ﬁ%{h nge g‘%‘ﬁ gﬁ?ﬂfﬁgﬁ‘éﬂ“}t‘éﬁ clsimay alsgbg ysaddn pembination with
othef &LI¥ bﬁ&de'é?l;dcﬁ as SMEREOST BidbgiP kU [1RkteSAY dtevices that deliver
fibroblasts ricytes, snmooth nuscle

macr ophage e
factozs, |d§183 Fﬁ%@gtﬁlb G gthersagents fhfigrp@hfy oienlpneg the relevant charactenstlcs
of @ vélls\ & @rrfRt At skaddieppcyt es, keratinocytes, unipotent
and mul ti potent progenitor and precur sor ceIIs (and
t he\p uisd gy fregensertivg eghlirompesition” Tefers tethe nempaesiticn of edlls

H?g%ﬁ%n;ﬁ{‘asw%%{;ﬁﬁs ﬁ@?{eﬁi Pssgcp € \%ﬁ adlﬁgé’eqlsglgz is washed ﬁl{ld at
leaﬁtmatthéy ﬂlsmafedagmamplem regeewsraduactellcnoh)lpasgmaﬁ‘eha)nvennon

| oyed in.o O
e s N DR
endothetialpegomisar cells,fﬁgéqsthclat progenitediets, Mcrdphﬁ@s Sibirebl&By pericytes,

uctur co benefit that is
e e T
keratirbicytes; tuhippteof and &Lﬂtqgmepmgenwer adlpr&utsot @118 (48 e@Ghrogeny),

medi ci.ne asses all of the diseases
and R BARG B e et e il o RPRe B2 ] OB 6155 ToHonn
coritamihivgs, itidh. as A6114¢8 6 v HIEN By be préi;%ﬁlﬂl g ltissue FREMERs, 0P redidual
re neratlve cell with the potenti al to

| ti pot ent
collfEemast ol ALTCS FRA eSS 28600 SIPIaYey inpT SRS b fhe g isageregation
prookss abscabgd ekem.one or nmore specific functions and have
the ability to self-renew.. Sone of the stemcells
di sCf BEE ey gesenRwlivoBedgnenIriers o apnherapautipgtryctural or

cosiREi€ béhefit AAAYIBEHVES Troﬁﬁhé %Iadfeﬁfeﬁtr &tﬂepdl?ecﬂy b inBRERYL of

regeneratlve cell wth e potential to dlfferenilate
regPfBIVASPLE IRt Arsulipe. Bégqnenaywenmnmompmqsed of thediseases and
dls&@:ljs 'dEsV,rlBéQl Redid Esevoél’\és thdsk RS h@e £€! | ¥, as used

herein, also refers to a uni potent ceII with the
pot Anvsed hereip, tienf ealld pfera tosa mpltipotontirggenerstivegied wilthe potential
c f
o R LA M e ot SR AR bhop e beBIES
flmpfamls |acd1hzaﬂe thezabilirg teckefeeraivn Sotne fl the lstei clls giscdgred htrein may be
muﬁﬁ% ont F€f€rs to a multipotent or unipotent cell with
potential to differentiate into vascul ar
endivs kel ha’cmc'é;ird)genitdks:e]ll!StefﬂzrsheBﬁiuinpo‘tqnt tbgetresamve el With the

poterﬁlaf"{o dlftfererﬁlai’l € In o%tloe}en ¥harr1 5 enﬁrt}gptela\r{g hasq mlte\glor no ablFty to self-
renew. "Progenitor cell”, as used herein, also refers to a unipotent cell with the potential to

differentiate into only a single cell type, which performs one or more specific functions and
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5 potential to differentiate into one cell type.

Precursor cells and their progeny may retain extensive
weembofesati ve capacity, e.g., |ynphocytes andPCT/US2004/020594

endot helial cells, which can proliferate under

hasAifife@RF hehtR1iGQ8 Qélf—ﬂeﬂé\ﬁ InApartiERE afl@ye hereinS teddbhEllal progenitor
or "stem cell fre uenc% refers to the nunber

cell ffenfgrél%ﬁm@g'pe@gteqrwewowﬂt sl With ngialte differenyiatginte yascular
enddticRfsgderived cells (ADC) are plated at i o | ow cell
density §3<10 000 cells/well) and grown in growh
medhiveed DeTpiar tnrwgrsmscsll rqfws rp 7 yrpotenk mgmeéatwméwnhﬂw
potgml B0kt to%Q Yut 3t s SR fheid gfo:é% mdd ofa
horse serum an ant |ot|c antimycotic a QS (fe
extenstve gradifipativgrcapagtsy e ympliocktes udl coothelial ealleswhiclecan prohferate
toxylin and col onies of nore than 50
un%‘?épgﬁglfkgcggﬁﬁﬁgg as CFU-F. Stemcell frequency is
cal subsad bereias'stemecehunbber” of “sEmLseH f@bwpyqunseuo tHeO@mber of
cel t I ni e
colffes BRLFE RS clipoBult St bl iR TR it PO Pacea a
low efjelasita (< Ms000ekligweli)\ned gawatie gnowdi ﬂnedmmqummtwgdﬂsc growth

Cofordarhis BV ERFT? mefii ShbRetr e sl Pt tihos o

serd¥b)Gnd @htitsotizinéimyedtic aéethd;)g@emafe(:@ﬂmgﬁ two- We&afiexf wiGEH kufttures

are e S T e e B o6 S e cunted aS RO Grem
celNfdiq 1Yy Gedal cu @k dsds @B @ibeSof((BU-F ybRtvedlper, 100390kated &P plated
is al so ex ressed 20. by adlpose tissue-derived stem

(fo&@qa]ngle( esaountecémlate matiated it l9Q0, rwclegtﬁ% reggnegative cells

give AR 88l ﬁéq%&h@ of 1SEAI StetQell Almber & ARLREILEStem cell frequency
connective tissue that stores fat. Adipose tissu

multphediphibe ! nppber of agdeatedA DG éelksabralrtegp Achigh prémmgﬁ (-100%)
oféﬁ% gwln ﬁ@ﬂ%g@ﬁéaame RNLSSNsE A cANArRESAHESAE CHPHI Fhich is
used herein, term "unit of adi pose tissue"
a18¢ efpegseediby @arm“séqréfpé st cpits Bavrz bl ab, P9Oh MRS ighlso expressed
[ f.. adi e tissue may be
by ﬁ@%‘%ﬁf‘ea’g déé\geg Steeﬁlm&ﬂ:s Z&teﬁg \%/e ht and/or vol une of
t heAgwsied herBas@d tegm "adheosa dissue’] ngéomg toffatantluding/the cenngetive tissue

e (W
Bl O AERRE: LRSS S RSpl SIREL O PRl
endoéielial lpaggenitmpod pretursa csllsem cel I s; that is, it has a
ste el,l fregu NC Y, de e bed
ot TG bR up SR BT R RIE e ¥Rl
amaurit of Adiffse dckug ermi"‘o obadipwss Uﬁumyy befnea‘suted bly ldeteamining éhe

wedEAilor PHuPe bERR Suk' BRR of AR SKR PR DaRe it phprdiesdl

lipdaspifatts ad Rffovelifrdrm @ FattenRdhd £edllulad €0agponeént inivhich bt 1Akt PO%eof

rra be. conbi ned with another unit of
thet‘F@‘éﬂéO'PB hegt insEm flle U 1oty PRiAstem Pllirraueney 3%?5@ i as

desttbedlibo @] oA dABED. 199 21N referdnbetoIh i @loshReteit] a \Ghid upddipose
units. As used herein, the term" portlon refers to an

tissygpanfefefio thesatieamepntof a¢ipese tiswe semeysd frgpygradient poran AEEuNt

thaPRidss Man HRTeRAR a%uﬁtrbf ﬁﬁ'i?bhréttls&g Amdvid i8mS pahiakt. THIS, a afflor
a major portion refers to an amount greater than 50%

adippsg issug mapiibe corrbiner ik enothes ynjbofiadippsq tissyedg dorrraynit ¢f@dipose
tisSal taf s a weight or volume that is the sum of the individual units.

As used herein, the term "portion" refers to an amount of a material that is less than a
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anmount of adi pose tissue renoved froma patient is a
portion of the renoved adi pose tissue. As used herein,

WO bsoexsso " processed |i poaspirate” refers to aPlpPUSE04/020594
ti ssue that has been 5 processed to separate the

whabst iA/mirmebdmbmrefemrqmmamhnt(that ik lessttinm sowmmmtajor portion refers

o SPGB TP LS T LR v

amoenteif adipsse tiasic pasered dohvghtietlid Sportisn ofAR TemoVoPAdise Nssue.

ADC r ef rstothe el | et enrtlve cells
obt AF R Mg ati? pé?fassgi[wggfawg F13 {cstiea s fhaghas been
prdcmecml skgardté Rabive cllilRCHpbhehS ¢, tH@nPRhé borltSining
é‘? igg ]?ﬁa trJed by centrifuging a suspensi on_of
TeRERYITLYC4 BOR i mptES adpecytey and copygrtagdisweathis Hectignds tsferred to
heﬁmCeS ﬁbdlpcfs%@rlﬁﬂ&ﬁ@ﬁror eADCe! Ty&éﬂl‘l?eRDC%f@{s to AR p@ﬁ& dr
rein, thet "adm ni stering, i nt roduci ng,

fegea%Pti‘i?éF lwtalneddaya@éh@a pnd sgpgratingraad soficamirating theaells fiey the
adipBde@isGRanee phlley 1shﬁf1&ill? oﬁﬁﬁ‘le& @\} EnirdBgih '8 sRbARRTRR IR 59 that

the regenerative cel Imvention 1hto a su%
thesgliaggraspis @t e beigam ef Wﬁnmfuse@b@mbes of gellon¢eatrator.par t i aI

| ocg « b e b I ,,

oAb Ll S A8 SRSk e, g
andyfangiptio gt araveedrinfgrchangpabbihhareis and rsfer to the piavement oftha
reggge?étl[\%gzelllo éelﬁgeenlltl Schr?a S O‘Eé_ﬁﬁf};e n\%ﬂﬁ&forq‘hléte (\:ngx th resrulet%él aﬁ least
panjiallpadizatiph @f r:l@rrcgyder@lﬁvewehlsmt Iaudesyred‘sltet Hﬁxecegehaamfet aetls can be

adxﬂgﬁgté?édsﬁ . a%&la&%} \Aér%itgro]pt{)ag\lr/hl orﬁsruS d 11'{ (gehger%l chi ééwgg l(\ci)tlogén the
subjmng/has atslea/sea abrtlye af the cdl ou e@mbdnatteoihhe tdhe réredimviable. The

per(l)orﬁleo% lbglg)O%t:,tg ez]g Sé%r a%%#nqlg{}ﬁ_&x?{gmas%ﬁélcgr% é%%sssgo% :as? ;? f?éw hours,

e. gdlt\&mt}dﬁjur mrm@d felmedtas/s rto as Ibhgisasawanyezak ly effective
dosg E“% ive cel refers.to apn anmpunt of
r eg@RB¥FdOf I“T"%1 frﬁﬁtl"gafr@l@ﬁﬁ‘f:fl‘t"l‘@rﬂr aF%V*%Wigﬁb'es%em
aderdseffedtiof symhptérh ofl@ diséRélocdisordegal ef fect. Said dose
coul d bg adm pklster ed 'lén one or mpre adm nistrations.
Howe¥ Byed hetgl, herapeuticallyeBicva dpseoh reagenapiye colrefersgo an

am@ﬁlﬂ ot fpéRehtiad cafsfng hieweriRaen Thg %up@&%gﬁaﬁ‘l dr %@stugﬁ €linical
i ndividual to each patient, including, but

eff?‘it npaiddose Gould he adyainistsnd ig opgyer magp pdminisiraionsy HQWP‘@M,tthQ)f
prefisS 8A&RinatibRIEWRSt Wolfl tlicafdRSed aﬁu%ﬁfe&w@fdoé HI‘& sl{agé'?itdnqgctors

of the regenerative cells, the type or exte
indévigal ©readit @ﬂtlemth@ﬁlaégmg (hubect liriga o thedrtient's egprise dwy qangtent

of &i¥dA&, Ohg etd'fffﬁ’é A&, (gf%gm n‘?sngtlo Qé'n%gélle}/aﬁvé/ ?ells the type or

convénttonal treatment used her e
extery gb pupptementabtherdpys ussdsangbing didesde proasabisl typ effteataipiny dedired

s. In a preferred

(e %n%gggavesvs é@ﬁé‘“@h@ W primate. In an even nore

pr eAgused Hereimbihe Itﬂmﬁ‘lsubjd:dtfémdudbqs eatm-ibdodedanimals, phaferably
B e 35kt 3 BBl Lo SR A § S 1 cver
movd feferred énstiodinmént tthessibest is Themay st em of t he present

i nvention may be usedfor all such tissues. Adipose

ti ssue, however, is an especially rich source of

I egengedbusteset forth herein, regenerative cells, e.g., stem and progenitor cells, can

be harvested from a wide variety of tissues. The system of the present invention may be used
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cells. Accordingly, the systemof the present

invention is illustrated herein using adi pose tissue
w@s008/0s1380 ce of regenerative cells by way of eremplm04/020594

only and not limtation. Adipose tissue can be
forahkmm&ﬁlebyAdiﬂMsdfﬁﬁﬁBQHovk@@M dnQ@speciay fcHscdtce @ digediritive

kill in the art. exa , adipgse tissue npy he
celfse As6utmEb ofee SYStE ?@hf nFiﬂpﬁ%%laetS. 1@%“@@9 ?'Frﬁ@élsws adipose
tisfUOWEE sodsciot teeherative R¥1d ByResS P 8¥ampfte &hly and not limitation.
suction-assi sted |ipoplasty, ultrasound-assisted

| i pOpiPassttipsuesay b%&‘&?lg?dobvaqnymeﬁ@étkawn B2 ReB19Boh aidingpsskill in
thel € F8PExampRE adiphsP Bisfie hria§ BE enloved BHM 4G i By ﬁsééu@&;nqunnge
and may be processed in accordance with a
Or pAYSE AFSHESH of WFlingctelyt een Wetienassisted ipanlasy a%@aqup@rewsted
lipBR48y, Bnd %ﬁxoﬂﬁq}b@étoﬂg' of l:cﬁl?di@atﬁﬂé t‘h@{é&fe Gy Q&P&g%s% is removed
nunerous factors, including the MAssS ex and
andyepdlegied ardemaydiecrocessed int dcperdenga ivwlta bmeOﬁtm ergddimentts ofrp system
ofIhQ %\%Xt?dn' ARokd Mer8B ?g&ﬁﬁ&ln%ﬁlsé\?e' o%ﬂec‘cet‘eéltdeg?rl‘(lﬁ of %{xﬁégﬁsﬁs
concom t ant re-existin I on
facmsn @Illcnudmgsth&( badyhmaas indert zmdcaag of the doxtohelnéatpyc) gvaglatde fdneollection,
the avFlpa'bci?y dip é&gﬁfé ad%pfevﬂsfehnqarvree sé%sz?(g %?Ielgangg cr }gre-existing
mepgatnxms haenditiolOBudh as hintixda i tHerapg) endetiie cladéat furposerfor

di .vi dual t t.h t hat t ted f
P, PR R LI P
of &fipse tissaé extheted Iﬂx@ﬁﬁﬁlﬁﬁdmﬁﬁidu@lﬁ@ﬁreﬂér thah thitexfig&Efrom an obese

in a here rra be si r abl in .
d%?&?hﬁﬁ%ﬁaﬁ 5 hijilikely grilpeisa BE“’ TeptpS qredwmsr‘fiﬁt cqrgeng iy ths pbese
1nd1\ﬂﬂ@€rTlﬁamblr@t iBmay bé Ushte, fifi Ao AR WRIHIME afRBIQAITShe invention, to

npared to the ampunts that woul d be withdrawn from

obﬁa@dﬁfgw Joupts Qf Essuqfip@ oyprsiahEdqners cameyed indhe ameunty th%&would
be WitBdrd¥h flotefer %ﬁ'eﬁts | NS BbdeRAtibroal¥hditdt8d th&dhd Qility of this
i ndividuals with | arge ampunts of adi pose tissue.
invepiings not lipfited ¢q mémdséla yithdarge 3mpepass S adippsedigilicand Cel |
Yield Body Mass Index Status Anopunt of Tissue Total
Regener ati ve bt ai ned éy?g Cell Yield (xI0 7) Normal
641+142 Jabled: Effeyi @6 Body HMag-dndes op Tissae @dgﬁebla)rlelé 0.03
et Ccess
r es uPt {l}ﬁgaés[e‘lg%%ggrtﬁa@?sve c%‘?'@t girbglggsugbst aﬁ?tal F%e n?ratwe
from mature adi pocyt es amlnialoaﬂlgkct ive t @BlYeeld (x107)
ACCG‘! qgr vy, ] 1 a . ;;
generg?%s a heterogeneous P urallty of pose derlved
regemdesat i ve cell s whicht mw’me used foer.4research
and/ or therapeutic purpo In a preferred
emboBi'A¥Rt, the cells ar sw table for Placenent or
re-infusion within the body of a recipient. In other
enbodi nents, the cells may be used for research, e.
t heAften theadipgse fesug, éséﬁo%eéseéé}t‘ealﬁﬁ‘il‘é‘fg rggeé‘ﬁ’@?“"’p‘?e@)‘@ aigisplsantially
fre€ &bin thdti8 Rdipbdyedd afi@Bormbéiive YiSsub OA c@Ydifh gl ark BBlemsttheqfresent

time and be used for further study.
invention generates a heterogeneous plurality of adipose derived regenerative cells which

may be used for research and/or therapeutic purposes. In a preferred embodiment, the cells
are suitable for placement or re-infusion within the body of a recipient. In other

embodiments, the cells may be used for research, e.g., the cells can be used to establish stem
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Ref erence will now be nmade in detail to the presently

preferred enbodi nents of the 5 invention, exanples of
wonbioshizase illustrated in the acconpanyi ng dr aR@TigS2004/020594

Wher ever possible, the same or simlar reference
or proganétoiscell i@ed s6kich tdh siiveyvedbPoMtdngded peniddd dTRinthema bk REddaBr further

%o refer to the same or like parts. It should be noted
sudhat t he drawings are in sinplified formand are not

to precise scale. In reference to the disclosure

herei n, for_purposes of convenience and clarity only,

di rRdererssayillingwihg mad pdetad! to hgpresprstytrseiprredegmpbodimegist of the
inveiRionXdhplel oPwR¥E hre iIRRANEA inkRd RmPRIRSdPawih &2 Wherever

front, distal, and proximl are used wth respect to
possihle, the HAHATINIY refersngeiymbersgrerser indlg draviiags ansythe description
to RPH the HRfe PP RKE PR T4ROLIL B h%tgﬂ h Etﬂfdrﬁx‘%ﬂ@? Rfin Lifllified form

I nvention in any manner. At ougﬁ the di Scl osure
andase wqtito pregisq ssaleo Inwefererion ta the distlosatedreamifordiumpasesaf i t

: I S1,0 . [ re

cor e AR RS o Bl e S SR B Jefaip, up, down,
ovdr, appyeabelow, befipath,irer ghant, st Jemd foiximaliaregusekbtvith kespect to the
accgﬁggﬁnﬁdﬁ%?gﬁagﬁgg H%%tlg%ai ge%%% Isehggldgn)c()g%g&l:eo?lg I efi to limit the scope of
thenma@ntiongatnymsnneal t er nat i ves, and equi val ents of the

mbogdi fall within th i rit d e of
TR BN R b R
undersedliat theseesnibodimdimyardpresthiet by 8dy bNexampleling hbosy Wdyt dF

..vario medi ¢ rocedures that . are nventional |y
limyigtigg 1R {nigat af' ‘{h? Fojlgvngr W‘F%ﬂsmovﬁﬂgﬂ@%ﬁlﬁuﬁs@@,exgmplary
emBodhaR, 1o BF coliauddl 8 S6VHr all MORTTicA NS, akerdNRE,Ahl ¥quivalents of

conpr.ised of one ar nore of a tissue collection
the epbpdjments ps may B‘ﬁd&‘}@é‘éﬁhﬁ P seqPe 8bthe dnvratiqnes debraddy the
app#fded 3Rt THetpr&BRTRR AL HmANSE RiliS &R cBnj 6 AR Vith 8 ArioubHedical
vari ous chanbers are coupled together 'via one or nore
Proggsiuess thag arg sowysationalysed inthgartcont ai ni ng bi ol ogi cal 25
materi al may pass from one chanber to another while
mai ntaining a closed, sterile fluid/tissue pathway.
TheRedorrng nes thg Fieorepra systemil§iod thg presend aivisntéonip génseally
LWt e, . i :
contﬁﬁ'fs&{ 5&9@ Bpm'ofé 4t a(f{giuegﬁﬁ&hgn aﬁﬁl%lerrboae? 8409&@192 ’cfi)'«{}:ﬁoeer 30,a

ubi ng, respective certal n enbodi nen
wagioelambesdlaproytputichamifen Soramst a fample dhhmber6Bi s variouh clmsnbers
t -t Upi Al i I in..clinical
ate SOUYE DU 5o B oF ol UK 1 2 th e MR cdrfhifibl Blofibicns
matgrigl. maypasscfoond ung chathBeraa anatizar whie tainteising & cldegdesterilag on
mhet her.. pas e of Jluid or . .tissue ds..desifred.. Th
iR nRRS T oRuls Ao prite B LS At uiiai Soperf o
intea¢hanigeablg hedelnss hemans ahd tubihg} fegiectivelyC a bathir dnitdghentd) the
stem For ex l.e, for th ass of fluid, the
cong Tt dhe oy REDBKE St 46h oL BGr MGere et dsB e r g ged
in dligicahemggé) si7i5&eioﬂﬁ1ﬁye&ham€hté°rﬁ[ kiioh@ iR aRIag H‘P@Eoﬁdiuﬁ§ LEgan vary
. the conduits y have a_dianeter rangin romQ, 312 to
in s7¢ AERFRIRE B e A MY of f‘ﬂtlﬁ gr uspueds destted, e Theciopdiitsd 2jmay also
var$ & @fel Rferldt ol tRdGRounheMREULER fllifdehA MG Ylel $hr&i@h the system. For
accommpdate and the time required tg transpart the
exapmples s thepagsagg offluid, the conduits may have a diameter ranging from about 0.060
to about 0.750 inches and for the passage of tissue, the conduits may have a diameter ranging

from 0.312 to 0.750 inches. Generally, the size of the conduits is selected to balance the
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t hrough said conduits. In automated enbodi nents of the
system the foregoing paraneters, i.e., volune and
wa ove/ofaso transport, nust be identified such tiet/usine4/020594
appropriate signals can be transmtted to the
vol%@ 91%%5!1(“1%5 gﬁ]"d&&ﬂﬁf)d&@ﬁdﬁ(é‘ﬁtﬁﬂt}g? mds(o ﬁ'Lnlnstﬁ tﬂehgsue or fluids
device to nove accurate vol unes and tissue
thrgugh 59id nendutia nipaptomated wobpdimenty hEthe Bx,sr@m éhetfmgwgg Darenjeters,

o SAMARROPORE o8, L AL R BB oo
transgattedd i thelpdocassig dseicc afthbbysteof. Thiit dllowa thgi deyicptoghoveagcurate
volgfggslsc?fﬂ@gidgﬂg %Psg% Zrﬁglﬁo?lg ﬁatnﬁ)%r p\%a’no{%xglr 168 %@Plle t’ul&nﬁg used should be

capayls bémths@dddnighmgactivapbesusa tofredubeths ylkd:léln‘odmﬁcoﬂmse The ﬂexxble
ts, .g. tlet 22
ubfraBed $50093]so 82 CopibreP kB Bimofih wrele ot 5 sersiog bv

forexuhplgn posibivedisplaementtpuampswhith map be tised ﬁiatyne Bgsten. S e al ed

or bber septum cl a nge need
Do U B ibasdof e Siem oty 15 rer Tyt e COTDF Dot 6 do et 2

or i@let m)pcﬁtsg:ahhem hagpt(stiatiars MoOVindyanwayctioh nbaipdidhheetiodsOThe
i ssue |nIe port 21pay, be coupled to an

exanp
pOIFW@'d?eé't sl ‘iP‘Hb?“éh AsE™ P?iéERIE‘P CORCLSYFRER needlp dcqepseport S1. The
inl& PBAnky FEbUPRd B drle®¥ idkcahMitsBHot shE\Pn)HYREYIof Sorf¥ufls. For
generally positioned to provide fluid passageways from
exagipde, @ HaTYE EHet PRItk @nay\be cepleddo am Brteeested siglgusgdippficdon cannula
ancd®Bé corldl nfa9 BEYiFERbRAGLIRL 13 cHﬁaﬁth fre %@ﬁ@il%otsﬁoné‘dQB provide
exanpl e, a suction device (not shown
fluidepassagaways from ong phamberef the feyp@maft) agptherh Eowqyds th@rﬁndetw ce
corfils B pofl ey b AIEH A o il Y SEIn B R AR which may
be maffally peantomatigally ensratede Sda section derdqsi mayt ke, ¢.2.5 8 siginige onam
I [ e s '
clePRt pb. PREAEHA! debies BN Ao BHAL A L et REDT
pressye tbeasmsaeadlssmnm mpatwlnt sGehﬁraﬂmanf' sritablesugon@evisekmona to
rforrlﬁ]’)l{lae glldﬁri'rlp&legnot shs%vm ), %r&tsr | the flow of
Nt anong I%r G 5™ dﬁé/ s Of the system The
cl aTipscoadidtsUQ edayl furfttes ccsmprrsb ahabrigort blamps @iot $hotwy) ofcohtd the

Ao rafrietamtoie RETTS SPYPOERE LRSI T5 SRR agBe L ET

maihiening t}?@feﬁlmyaif E&S‘sgﬂtém b affedh@él?]/ I’séﬂlmlg BigfetdnOmgivhs of the system.
materlatru the system The valves, 14 are
Alteratiyely, the, &Og@%ﬁéﬁlam PIE€ opp,of ere pply ey Withat cgntrol the flow of

maR¥ief t8Fol 81the B30 MR valveb NPard adevi@Bed ®péifcircles in the Figures. In
el ectronechani cal pinch_ val ves. |In_another enbodi nent,

prefasied gEmpodimentayhe taly5 BRnbE Flectiemmerbanical pinghuyalvss By another
emBSRRASA RO Avestdd DEPnVEStFBRYIVEE THYE o ERbYRIYRS R valves may
mechani cal val vés. Such val ves afe prefer ably
be hydraufigvalyesyr mechayical wlvesy Shdnvaliigs ams predgral a%twa}ﬁri &y acpntrol
syslte‘:r‘ly fhth mh) Be EQYRIdTo MRYrs PERIRAY QLY bdRRMRHY AlafiuBi8 Ruch that
hat the levers are activated. In autonmated
theéﬂwcﬁchrmqﬁwgted th@uwm@tqd@mbg@me@tm thagonirel systep|neay begoued to
SRR A sl RN B8 MLy mine
acto/amh ¢onditisns. IIn catuirt eaxtmneaezd ot aknesnintidatromraf ¢he valves may be

par?ngl‘i)! e}/u%nl"la(ged a%fd ptall"t]i%lly saulb}/eec§ to The, usQres preference such that the process may be

optimized. In yet other embodiments, certain valves may be activated manually and others
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partially automated and partially subject to the

user's preference such that the process may be
woptos/ized. | n yet other enbodi ments, certain REH/UE®04/020594

may be activated manually and ot hersautomatically
autbthumﬁthw@h PR ERMiRIARY] TR valRE 1¥ Blay 8Ro %élugsayn aJnﬁacuon

be used in conjunction with one or nore E

With 8¢ Q{TAPTE PBMPY fi8s PSAStAIC PIBRISEH WEPRFitESIdiP ﬁemnt p'emws(
showaft Tl%é&ﬂ@i\)ns 13hRa/6LME VAL S 11;%13?%%% cBrﬁSns‘é@BY?e%s&é’fZé"é)é

al so be conprised of sensors tical
opticalsensoss, uligagqnigsIgAIss, Qewm%nsom@m;' t‘pr@e ﬁ%mpmtquxmvnem the
art ﬁa{g@gﬁawg&@g %e@lslﬁ%ggmhgmk Orichs Slydf«{o%éne@ﬁs B ARRAE s that
flog thtodghithelsyistswe | Is a predgrrellembodibnentthia s¢risers 29 maeﬁme opticabsensors.

pr r Qpti.ca

Seﬁf;lgersg/.ﬁgl?m%%oqgﬁdﬁa flﬂﬁfﬂﬁg Qﬁﬁlgﬁ S %ﬁg Ig%grlt%l? ¢ Q({dlmer}ts the
filt¢rs mag bs wibin alahambm‘coéthe spatdno d8. nBiffesent ¢HambferslwlemrsthaugstebEmay
be rbitsh G PAER el ah S Busd B Al bt R P ontee s,
e.gf, stemerks andle pfolglartltbr Selkar Eomﬁﬁ@&tab‘l&cellﬁ)axﬁlaﬁﬂrggﬂe@attoh @gents that

rativ che||s nd/ or
maly B GR he Daieayi bt nioR Rt & fessémbly 36
1ncdlﬂsmgﬂleg'&tbeﬂﬁlua9@ﬂde$wbhﬁianﬁﬂlh!r moumt lafi1RE &REHRANGE
th the s sge 8 one enEodlnent a filter assenbly,

inchiges aperqplptive SItrtion dgyiqe: WhICh may OF MY 1ot bgaidowth 4 spdimentation

prodétot hes fuft Rt RebBEiRient, theffiltet Bbentbld SO&INYDriRes 4 RalrHERSoRdevice,
percol ative fi l'tration device, which may or may not be

whigh @ty GF FY HOSAFALWATAEY Avfripiaclexise and-prcess, rIp pefanother
emBsHRAEH RO ystet \@nfprisds@r coRDRAAM of (RBe BRI RERed The filtration
centrifugation device, 15 which nay or may not be used
fungjiqng of the @ragent inyentinn caebe teo- @hbl with serae §lterp remyparinghipgshizgm
oI SN RIS 55, LERTEL B LR oo
and wigh gtherddiers hemgemd togorcgnirdsethe \ﬁ@almm@ct wibe Hiltgts o the system

mag bi: %&ﬁgsgf ﬂlﬂrgh{ymf g&%f Iaﬁggk ‘rp(ﬁaxilét Lnd?&‘”l;érggﬁ g%'Zg %

a en, I pocy
80Cars i Idwareferndd @t@@dmt tlmmllwtmtn clpiiber 2¢ lnaStaepr@'lxbe filigr 28 with a

plutﬁhgj tt/pg{e(s‘ Qﬂ%&%tffo% goe{‘o'h%o H‘ Zﬂé (ajxpot eg gpetfé[rre;ggﬁb? tr %gtr)fes

colleatirgi chgmbar 2d|hamp1eﬁxedafntﬂ 28 witlemgtui’ahfty o263 unt pnr&)l}msrher

em RGeS At 45R08EL | (y of por es

r angien;gstém (ﬁmy&(ﬂsotb@ c8KIPriselof drit o Rk IpgraRfeton@él devices (not
coI I e%tl on charrbtgl'1 20 has a [

en’sqg {) (ef L ﬁ.ed
shopny | ?ar%"i}\ﬁ“’c"ﬁ o adiyst e fempergiurogicthe matsppl containgd Wwithig one or
moRyBhaEbére bf the syskmn. f THelt@hFerdty c&&roqi eévaehad)l 1 aaRdleRh cooler or

di sposabl e. 25 The system may al so be conpri sed of one

botgyi. enﬁtrreawﬁakertaﬁwe ‘t?é”mef'élhe%‘\i‘i"é 880Ql¢fo tThs famsTatirp device

mafhGuR A thh PIRbreto? aRF URS mhBBal HRIRB HRLESHhO §ysteRE including the
material contained wthin one or nore chanbers of the

tissygs dhehisagguegation ppetta theresugnsnsipmieristhe Bnsigagsuts.ghe washing

agelﬂ%%tr ﬁ{e ad@itiCQOIF8f exAMmpROhdting oiecrdxpoké iR fabifita®R ldRag Regation
bet ween a heat er and a cooler. The tenperature

wh@rem tbecwhyg elthe sagenermiive esthetput ibrdesipbledn gagfaip higbility. Also, if
MRIfEd eﬁn?ssazé H&d&&‘fo%;?ﬁn&l H?suéﬁx%%@s% TRELHA ML R ger§ru9:
tlssue % I saggregation agents ﬁe resuspensi
agents the rinsing agents, the washing
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agents or the additives. For exanple, heating of
adi pose tissue facilitates di saggregati on whereas the
weowmsionysof the regenerative cell output is deBCT/EB1084/020594
to maintain viability. Also, if pre-warnmed reagents
devite ol RIESEQ6l miafiiai @ e iphRAetdrinfitd @enffeABAS Fthtd thah REinERAR 0P f
the tenperaturedevice would be to maintain the
decprase theRPHRIWEY t enperature rather than to increase or

decraasiftainhe 1 LML ﬂ{ﬁ@tlssﬁé’pmw &l Pords ol 9F9EL may comprise a
sterile fluid/tissue gat way ports and val vés nmay

cloggntpatinaantaing thg sealed qon gur#mnmf weﬁgst%emeecaose@ may be a
RS AU B 9 4 o LERE LS, s
suitgllp elasHramava igthe art. fagthgrmormgll pertsenf theisysterh meay e dsigred such
R B B A R SRRt ol S i
in theghambers withew ¢bmprooyising the stexlty o€ths syserm.wi t hdr awi ng t he

g?té%r % P{oﬁh Ih?re hﬁssgg ér‘lta 6L & \{a\.ﬂct'é-:(i1 ﬁg ! 2§ oﬁpx{] g{,an a%k qu tre}cggla'éed
methrad, Te aepatan@latsmb rﬁx)dm eatrpmctd pzmt to\/l‘)ealgqﬂhy:edll‘rt thé eyscegﬂﬁ‘oz ed

i 0 hod.. S extr
profspT B L IG5 Abl oAt KBy e SiphpeBagpg0 trough
conilﬂiilal 12 & :a:hl‘eﬁ ehtrBEaie (s)lh(ﬁ r?ts ¥ pibbed deytginroam&g- ?Frihgdnéeﬁletabi&ass port
C ecti chanbe rou onduits via a sea
(nofsppy S slecalt e AR REE s BE R e EXCher u6h PG partof
the BR6EH. EF ol e Cgisle, MY dol16dtidh cBABAN2@Mag Be EdddrisedlofNABIRH Jine 11
wh@ ernat ively, the tissue extraction step may be part

aciates fistus FPmPH using#iipndard gapnulainpested F‘B‘hth@ﬂ’é%‘ér“% in

thisTBboPihefO MHRlchBRAyAEM & a\‘tﬁ&iéﬂ' 00 thé PRiedd The 8fleGlhy be introduced
facilitates tissue renoval usin a standard cannul a

intq the efllegtipn; chprgber 78 thyaugheainletmert?] vian qanruit sieh 881 pethich are

part 818 cfhitd &&ile }z(a?tﬁ@gs} "Fhe%t)fléﬁgﬁ%amelt f@)ernm& &mprlseﬂkﬁ a plurality
tissue may be introduced into the coll’ection ch é)

of %lbﬂemr@xxg%aaﬁterwrévhrpbmor sambingfions thereafyi or swwlaéhel@aectlon

cham Iffeﬁ)cntqal[}goe%ﬁmglr_ll‘gg gﬁé 21%@0 Ilflrllrl)l?tlcxg g&" Ozyi‘?ﬁ‘ng S;EFs‘S The. collectlon

chambelfzoenaytdlw hgrcompgéed of ang @tmms flewible phgsn desush @ystems, the bag 1s

0 | lect.

prefég W@\;lgeglr@tﬁ Q%%Sglft suﬁl a;s engﬁlo a(l) ﬁl’e ex:t)e!r}&rlro%rglene’rtlﬁ%ti hgﬂm ?e%uce the

llkmhmdshz& 13 b:ag \WH wllapga usgondsa apfilivatiorodf] semtoina@ thefvagrb®lie 20

collnat z§/n§ ef 2% 1s Stn%S t%go% gug ik tg z:arg m)n;t/ gtb sral(l)i{/elci):( { galype)rvc\)n?)%%g’lg vs!agh

and&lmggrega,te thel oh;ua;andm'to itlra:t\msm anid @hcenkhte stagd oﬁthamepest paformed

in tEeS]lz)r csetsiqlzgd Bllerhg)t lﬂaﬁe rg‘alygtg%ﬁlgﬁg %tlsts?.'e or%}i@p Cto 1|n|tlﬁa£ €

coll@aidneﬁimm 26 sabiBl as@tainable ltcztehel niked bgd. drok hﬁmﬁ;ﬂq W Sbthif

mount of saline tqQ appro sh 25
regmegaagj@?eélg &rom adipose sy Sbl?%b ﬁ%fﬂpﬁ@l%hhaéﬁlae capacity to hold
800GRANTEIRbAspife SRDD0 A1 of Biner REREEnIR ik Qrfer%q)oklﬁnehh €he collection
processi ng chanber 30. Preferably, the vol unme of

chapberdQehag p canagitHofst leag Atlitsrs, Ingaothey embedimsat, Ensentiate 2pd

conlcém%ésréd MoSB&HE FramnAtddetht Qoﬁe'aﬁoml{!ﬁger%%s Fedpa&Xpsmt Rast
to obtain re eneratlve cel from adi ose tissue, a

1.5 ditprs: £snerallp| theegizg erﬁhecq%lﬂeé@n clr*?a@bet Pewibysae depgnding erbthg type
andsd%u de ﬁule 'cgl%f%g'ffoﬂ{ the g{}@ml 290 cBitecbn é\lﬁln'b&ezo may be sized to

Accor I'n one enbodi nent, the collection
hold as little as about 5 ml to up to about 2 liters of tissue. For smaller tissue volumes, €.g., 5
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3 o chanber 20 has a capacity of at least 2 liters. In
anot her enbodi nent, to separate and concentrate red
whbmedixned | s from bl ood, the collection chanmberCR0Sivas020594
a capacity of at least 1.5 liters. CGenerally, the size
miofo 10Denls,ohd tgid @y SNAMHRE in 8 syMingk pNGTtY traeiRe A6lihe GoRtion
h q{ Z%DG and anount of tissue coIFected fromthe
chagaRer The col | ecti on chamber 20 may be sized to

hol théslleétidnlcBarABer 20 @4l be c&ﬂstrﬁ@ed'kﬂlﬂgchnﬁ @lﬂﬁble%lédoﬁl‘ﬁﬁt%le
i ssue, For_smaller tissue vol unes,

mafisgl {soin b liedq i ip epe) abaienea (e coledipnichBbaseh iy

coistruéte @OEdi Posdb® thitridl tlat Redts BiBcsARBELy rd&hireddRfits for intravascular
col l ecti gn chamber 20 may be constructed usi ng any

coggﬁtla%lgﬂsglq;pé%@ﬁﬁ%@ 1099 stapdard Eor expraple.agfycpdonate acrylic or ABS
ma§ltb€ fabddl ZI%Q ﬂufdrbaf’h el SNESHn Shbst f@ﬁ%’reférm%r g?ﬁ g%ﬂtn%] a[‘

anber is constructed of disposa
Sulﬁié@tfgr Mpﬁb@ﬁp\a@pwu dangey of dispabe teamemitisl. flp ong mb@maswhar

col@&ﬂ&r@ﬁ%mﬁ #)eisc‘ Q&L%&ed gt atlga(??rlaﬁgaga(fl%%gth%tl@&qg v1sual ally dretFHmne

exa ycar bonate acr
thefalmedmgaaet ‘h)lmﬁe oftesswgiréseuttin dn cbémalrepen dlifer nmbpdlmfefas,abé yolume

of g%ﬁ@gﬁﬂ)r fﬂru 1h tﬂe c%ll ctivh cﬁ %?)e? ]26 1% det%lrr%ggd ﬁagl Wi %(f sens(oF]seZ9

anger o | SeAse Transm ' one e
The gcblleetmu @mbhdﬂbepreemblﬁdeslgn@t sucicthetdn afi awtommite embddiment, the

X NIV N
degree M’:jahaﬁa@hnﬂxodpl{élmﬂieﬁ cmblitﬁm\ﬁﬁt)lo fhesysein stehfjes e V@ﬂﬂridé&ntt)hm the
id.in ,the collectio anber is determ ned by

coiﬁ#%?’élaers“élﬂb%’r@c‘fécy (’rI}I*?E’S bR 1 ? %6 ReFSAber 20 is

p r efnef @hic)dlad %b@ﬁﬁént%b@'ﬂeﬁ b5 twaly Bf AP AR R X ollection chamber
20 gﬁgne $ Sy ste can detern1ne t he vol une of

518 O G FRRPer TPl B EPRERC & 8 medical grade
polyeAbsHaRRb At FlG R 86u My efmeddl &Gﬂxedlﬂﬂteﬁzwﬁlﬁ&f&ﬁ ade polyester with

enbodlnent the system senses the volune wt

a megh Pk 31205 HEHASRIREVTRL hThgrm gt dsspegofiegion ﬁprargln@rrmaﬁ lwuea size
ofziﬂpf&x%ﬁ;ﬁel? ergqaemhes lhrgham@ ﬁ%ﬁrbyﬁfﬁht@fy fﬁmwgﬁ raﬁfbnmvehgw

way exanpl e onl col I'ection er 2
thwlwef’cswmfbs BheusP-135 mcgw T ntdrior of the eylmdenmayche arceshrirtvongh,

i et
conmgetionahropghetirilpdichmgtteshnelbgyh and/oresh osingre pofts 26 Heqttla puncture
acc@scsqﬁrh kP iBoctseptd e Thi BHefixdd ARMSS (3hd HfekioOlk FOMIR 'ﬁ{z)%f

e aslz app OX|na V eig
chaamgr Yxis mimf@hlgly bircgurediolressiniadipdiedivateand td fuss mlﬂi ddlpose tissue as,

b b
o AT TR e i RS L S
alloy pavsage offred lipid, dﬂocﬁluaﬂdl salinet whildvgtainirpefra@ineAR of adipdsk Sissue

e BT AR CIED S PLBRR T F i e Eove. I ha

regp)ltdmhb titter mﬁas@shmlﬁuw oﬂad’ré&b&%ﬁthér&}iﬁ ddffle of BEfcPeEikeseht
er. é? ? |nter|orI e collection cgﬁnber,ZO
fa"f%'é‘gyiﬂ ute %F‘?Pué P bhmete P Sy +18 arp erred emgpdipent theddtgp2iingiudes
a pluealiBASHEI 00 PR paEbs P nseep&feﬁs&@naﬁumé@ rth@ﬁl@dmk @s a hbdical grade
tissues are renmpved fromthe patient.

polysstee meshy o arqund 20 mpy tmcléreesszwtmyora seaf e}s«a@éa?éé 1T andragaaind
47%10BérPared? | BAOmatdRd ha Rk tHRGissudllify AR AW BB PES off

adl pose tissue
through the mesh following tissue disaggregation. Thus, when the tissues are aspirated from
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during, or in another enbodinent after, the initia
harvesting of the adi pose tissue. In that regard, the

wo pdos®12428 i ncl udes a plurality of pores, of epPthEs20041€20594
same or different sizes, but ranging in size from

thegiatient, RD-adipobotissuemmy lbmseaarpmdafremraeﬁomatﬂ Mke kamé ﬁhﬁctlonallty

colb &R WG S Rl pioh i 28 hegniban S o pate For
exmlgl,emﬁs‘b poxma&hs fiallar tham 600200 onay 14 akdee&asl thousindamREAME would
mm and d 479 narea. This

ar qu 0
ol RSt GRoPTiE S il ipe are L ORG OR 0l Fepiing
adnpestel tSSLtngglagaﬁemH ﬁfablhémg hSitoflerlyTeisd same bhx@&e%uﬁl'b‘é%blﬁeved by
ts ﬁ ation, Thus, n the tissues are aspirate
us§ ¢ 61&% EnERE g Plash Hlaéﬁaﬁag 85y Mnysatker mradifisations paat aoald be
kn(ﬁ\t‘/ﬁ)mtﬂ&b@k]ﬂed inithsate. The sanme functionality coul d be

ac%eved wth different materials, nesh size, and the
he systamr {Oypay alto bsspmprised 9f orsqimre solyfosisoreeses iThe s

solGfi® doffce A @o&@@se%ﬁﬁm%%lh@fn@k@m@@ 25 GHEh ﬁLsut‘: HQWUOH agent
m crons_woul d achi eve the sane purpose of al

soyeesKiagiich 3 cllapemaes. ab callesgen ehamber FP@HW@P@pfﬁlwﬁgd fluid
patﬁ@hﬁcﬂiﬁ allbwstee tl@%@ﬁggsmlﬁg% %a[ti‘ﬁg g@ﬂttloghs oPh 04& 35 b added to
ve use

t he same purpose could be a
thegispusrip an fsgptiq mgingr.pl astic material, or by many ot her

nod those.skilled in
th ehgér ctqﬂla'l e szfoﬁsﬁlgkv]a ﬁﬂir%h}?%fl 2 e h(g: glnp%gf AU 38eR 24 By be
an)rmmtebls mmxn@mhas oarr lpddstheip conTémes in@lstetileanarmor, &6 a kdlYapsible bag,

| hj Ut | eSour nd a ti
BRTR P B SRR OSSR 0y e
corifing 12q lchwded tomheodoandmen cl?aﬁhheszosmm:itlttiee\dashfng@blaﬁ@daﬁ‘dl thi d

th t h t
TN T ——
wasHispsdobution aﬂdlthaﬂtsp)ggr@g,afmfﬁgeﬂt malite cﬁﬁﬁﬁréﬂ 0 @eSinfeAbr 4l

shin ol n .23 and the dj saggre t| on. a ents, 24
col@onsB iy 2Pt BBiecomnierd TRdE: S grapity pressure
apptiedtocthé Suthite af thé EdritdiferdRN R salir 29 and/8r tﬁ@hl'S@g%?é_lecﬁl 42efks 24

such as IV hag usedln clinical settings hese
or %ﬁ?cﬁF‘ﬁ%‘ré} arPﬁWFFa‘%}%P wsmartipep pp thegadpitgee. &owaémf 12tbig Figure

4. GOARInefded nbolBnen®) the prdceing RBREsT (RlsysemtcARhiated Garious

washi ng sol ution and t he di saggregation agent may be
PargaptPR e & othe ¥olpme of wliag ansytingg ormmberificides reaniteH deriveashing as

w T 1 T1 T t
R8s thd Béhc¥RERbRBr ARl bﬁ?sa@%}g%%t E{E a%%c §?‘Eigﬁ§%?% éé?ltm aofel

may be delivered to the in ction
diszagzaspiion treed darinfognationynitially. entecesigryi theesent@ranen]ume of tissue being

proh&gédf)' dAﬂ%}‘nﬁN@gJ fhe gfn%ﬂﬁtg Xmﬁ:% e Séﬁh %e AR l.llal g%gmia@ t{lehuser

out si de contarners for t
di sHggiseuganilionfleid evithin theicallectipn thrabme |shm1ﬂd bﬁmanqausd an ae

' . onduj.t
ok SORE oA 60 sl LM 20
emblwlimend, thé tet‘dperamysd)fehe sapensiba insle tercobecsiop eliadibei 8 mmintained at
. timme or nunber of .
2 Sy Pl S SBE POE f eBE B
appticative mtedatd bndetayed i etected tiskus agg be gaiet (imthagel[ch@ﬂdlamber
ation based

o A At e AT 5 kPR g REPRE of  sgout 4 deres

Celvial fofrep af 9d homsie bei ng
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processed). Alternatively, the anmounts, tines etc. can
be manual |y mani pul ated by the user. The tissue and/or

wo baosadi1248a hi n t he col | ecti on chanber shoul d bePCT/US2004/020594
mai nt ai ned at a tenperature ranging from 30 degrees

CelThi lvk&s}hﬁ)g MhutAGRSDS abPiohitiéh knb¥in B dde@F Sl Afkhe art, including
enbodi F)n% the tenperature of the sus&gn& on inside

saling.Qr apy P sfcltqf%fﬁdéﬁaméferquel%?wéplﬁew at hetyPEhe] tigwsg being

pro&e€ied B dictafe 8 fypad 8t BRIBRENIIE Bf‘ Washirlg sbi@oSsUlsed. CBYpically, the
Wasgr ocedure or therapeutic i cation needs to be

BRElaton, 61eb 25 69livewipry the @chwhﬁr@bgﬂe @fer thadippse tissue has
beefr Ra'nio%@& oM tmrﬁpﬂ andl Blacdddh He cHR& tior BYndbkS SHJ(SVW tHSvashing

stored at or about roomtenper ature or at

solugien mag be éﬁl‘@redéo thecoligstiechambprA@rbs ford the wdippsertigsue is extracted,
O

o B Al PO KR0S il ol o o
coll@mi_@ufch@n@d 2@t washingtselution anditheextratted adiprss tisshe miay bu mixed
by R?'n{é‘anﬁmﬁ&}ﬁg ﬁ% nlétidas QbsH @e%%d&e types or combinations

of washing s ions® used ically, the washing

solFat &xamples thehisas mlhewe,shedrwegsatmh éwhioh hnmrmlzm cell viability

B e T N TN

by rokavisy g ,enﬂil’ﬁ eoligetibn ctgmbed 20tthongtn@yarbef heyiny édgedds (g, { th@ugh

col | ectiqn chanber 2 ef ore the, adi pase ti s . .
on gy SO OB ONGFEr L e D BECHESE 1 4-BOti g rovolutions
per &hxan@em oter eabsdihEre) theptiswietifaditard ddl kRas thd &fiseoollbdtion

E 2@ ection harr‘oeir1 2@ t he vvashl ng sol uti on and

chapiRer 28x ¥ heEn e QUPPo8Ehamss e israpPEed of RRePTsRPrapRfdtfe ahs
profrikidnl Gl 4thEhdARS ROMSIdE SEfatd ORHe Qlea¥¥n chOmbR! thR¥SII &¢ of

the tissue may be washed bégﬁaq%l tation (which maxim zes
varyipg flegyqea (R4 thipughven #F Af #hoy E@C%‘H@B?Ht 98 degreesy at vapying
spe&ﬁl eeé‘ S&fdhe 30 I@V(Q%ng Btmllhm@ Nithe fofi€ioh | bﬁtﬁy @olle@tuﬂ)gdhtaﬁt)cﬁqo

tating the entire collection chamber 20 through

desm’oeéﬁhovmnavémymgﬂpaé@ﬂéég dfige glechatuﬁmagqheétp Qg prKimity with
the @&%Uﬁonﬁaﬂ@&rﬁe i\I‘hE Qn@mwharﬁ%}n 9{%9 5§§§ beltdr élezﬂ'g:r other drive

speeds, e.g., about 30 revolutions m nut I'n
medhptiem keerso th theart. sThetspeedtdf euetation may b@tfce@?cwplc,&Oac\ioatgions

n

per i EC R B b B bR echEE Bl Yfimes offec
hplqlmaInes( not bequptinralisi ons rigidly attached to an inside

3;: ;Ia{r‘}]l I € ebgotrdglg%n%(’ L)he%ssue 1£%ate?p%ﬂlac1¥1 hzrzl T l{gr}g a%ié iI?Sfide the
colldag)heﬁanltem ZG,bﬂuienQﬂle dﬁgualﬂesl)aﬂat cowr;semgfcmpeedmre padges 25a or

bout 30 revol ns The r
Pro B bt BB e 3t e e LA e are ke he
shafl mrﬁgl rbﬁh:ﬂd Ixﬁ%;tam@nbwmfém@ha@tmbhﬁ shaghe dv(x)mlm Tg‘ri]my htfached
Wit o.the co ection. c er e rive
2soaddlenn ey e Botngn o (BetalogiongBaRoes 20 oTHameHoF ve
acc&ﬁﬁlﬁﬁéﬁ $aN ek AapIe, Hyrblatch% tRe ﬁaddl-ghﬂte Ipaedinfa dpliRingdhahétRfield

be, for exa revol uti ons per_m nute,
(e. g@é%ﬂ%ﬂq s{jrren);i éﬁ@?‘a‘é‘fﬁb’e aitang, of thetissug laembe josomRlishpdysing a

smkl@ragi@d'tor\'i&'owmth@fartf ileC¥ déﬁl&'lﬁﬁleﬁl@ﬁhdﬁ%}ialﬁﬁé u]pzﬁ\d%t;v'n WBthout
n ot her enbodi nents, tissue i s agitat

rotatiprciThe tissue prexeld b@wsﬂlaﬂ PSl%aﬁYrﬁ%hed értfwegmzed means including

rocking, stirring, inversion, etc.
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25 col l ection chanber 20, wherein the rotatable shaft
is conprised of one or nore paddles 25a or protrusions

wo e@sadiysat t ached to the rotatable shaft 25 whPChupme$020594
through the m xture as the shaft is being rotated. In

cer Afiera (Eﬁib@]ddnfﬁﬁﬂt o, wash Eyclle@l s &sa@@@ﬁitloﬂagwt hﬁy be delivered
I es m

25
i B0 oo reRfieres spePribe RasmBR Vot s TRmabs apatane adipos
tissae C@ﬂﬂﬁinbﬁthe’dhe dlﬁlfggﬁgﬁ{mhgent sy Bt @) diglg%ﬂa atRAAGER khowiPto one

of fbinafs et o Fuebieptongefer At mobhesed pwérabmrozem@s

collalgaﬁ\b@ trifpin, b@a@cmmbm&i@@ dlebb@'nﬁ%t@leﬁde”ﬂkﬁb@rg bf @&t @iendzyme
known in the art, | devi ce inpl ementing shaki ng

eNAYF AU B i eivdiberisithl PERAID, Thrasonicas gthenpliysishlenergy lasers,

mikBS RS odiek RcRital0deNREs Mdfor E@Iﬁlﬂ%ﬂoﬁ?@leﬁs@ nlg fe%egd' ng
rOCklng, Stlrrlng, |nV€rS|0n etc. After a 85|re

disaggrrgationsreenteaf theaantien isgollaggmase Hhesligagregpsion ogengsyant be
addgﬁ)hltlﬂ%tlﬂ? LdlMﬁfn@ drdQRxhiife ngfn{eeﬁ}ch gysaﬁin@ﬂ% Rhred (Prol;n a salme source

arate the reg enerat ve cel romt renal

ep‘é@éd Pb%@ueaxchﬁﬁsidnbﬁotﬂse adifioge @hsw@grgagm oromnwgeteﬂy
t n
fol{gﬁ%ctl Ega@ﬁ/onq%%gl %r?agégaaftnﬁ)g% glggtgfl ﬁgwgs%eg (ﬁgose tlésdle 1s mixed
withagbllagenaseaentaihing puﬂtymehmofﬁat@o hﬂoanglewas?efor abqupsm-ﬁo mmutes
In %th&%%l%odlgpégtjs l’g}g eg @g'ncbntrat%gl? é{ H%gnellrjlgse %g mghlar ztgeBteIP%yslée added to
dedrase the p&csm,on llnlrrter éﬁle miaghed adipbse eissup Iaydsthe aiksue dBagpte gat1on agent
r.onaves, .ot.her .nech ani ca ces a .
may, B S g PR PR R R 0D o e 2Bl e
washied hdipose mvmaa tis disngpgaied. | Fog exungte, tliEh@xsﬂédSa’dﬁ@&@@@txé ﬁﬂ the
e addedq wi t h t her sol utions. For ex

. agents mm

tiss Qi Ry P T he e e B Ptice i GhvA calee e g Brough

an &rc 6f %rcﬁt&nﬁeﬁj@o idb@desaPYNA ingBNad @ hRH d@daihPordel? nREd PRSRS
with or imredjately foll owed by addition

ssue a
WhBF PRs |ﬂrfa‘g&21rfg%@lutm a3 the sabis drine fﬂtatec{ ﬂ@fwéyﬁe@ﬂ%ihs gatEe
collettonltBarhBer Wt oMalnl pRddi@lok BRENASR AR iRkild ABfaENSMHE
solution at or around 37° C for about 20-60 m nutes.
collegfiohapdb&nhodi nent' s, a hi gher concentration of

colrbegﬂ 182 6h e ﬁapesé t@fwﬁlgﬁme aarwsela%n@é&%ﬂs & %%Ec?ﬁﬁ:e

t he 1 ONn he washed ad I pose t1 ssue and
adipgsg §€ﬁ@e ay aidepr ég mrrleiiy digpearea sl nespmpietely Uisagayéanatedefor n

exaﬂ%@ ﬁlre?nb%kiﬁénﬁrm ch%hﬁe da%gi Eéf’l&érlqu E@ﬁ& Qx%qg’ béj?cﬁt?lglﬁ&ﬁgith a unit

above, unt he washe |pose tissue i s
of asilnp@aq;@ﬁsw #inany. belﬂ@mraé}caqulreall}t dmggregiiethe hdivpoebadipesstsue, to

i.tated by
ol gt R SRR PR e e L
dlsatggregpmgdhe mtamllr;g mtmmg raénpese tis;ue Inemalmgg i thé aﬂtecmkn ahlmber.
Altemnuve ng pg 164 of was & aodeL sSiie ma g rF1 e %Hr Otgagﬁ asample
UEYohPESOT he a??g |?@¥?§8 A
comtamteapndsrgo hiibedlgﬂshbﬁ eln2@othed dntbotineht, Bhﬂéﬂwradil]dolsd)ﬂﬁisue is partlally
Contal oty usi ons on nsi de surf
R R R WO DAL N
embAimaMi thdladiftRe 6cbup &Sﬁlxétﬁ\rvith/EdssG@hlkd‘ggWghﬁonkh%eMS'&Ch pekib& of

et e may either partially. disaggregated,
timgl gclang L eélf %5 aleﬂué g% g‘lllréléf‘ét écPOﬁR?Pf the partlaijly dlsagggregated tissue

may then be removed from the collection chamber, and the remaining partially disaggregated

tissue may be further disaggregated by mixing the adipose tissue with a tissue disaggregation
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exanpl e, in enbodi nents in which the adi pose derived
cells are to be conbined with a unit 25 of adi pose
WO 2®soedsit nay be desirable to partially di sapQresab£020594
the harvested adi pose tissue, to renove a portion of
agenhfor mther 40 hynu]ktss élglginemdqﬂbse&thnpeds&llk hRS0/Be uRd ds h@Bentially

n mai ni n on of
puré BORALAR o Pl B B R T oohRost Aot aiey S Al B eraeisd.
Al tAefter digevtﬁinythe disque hd gﬁhg@fegm&fahgﬂllt 86lL 1S alldveRUSs sétlid/for a
e in e cont ai rior

per o e A R BT AT e SHOR B SRR DR RE MR apoluton 0

diffaehiins @ithin Sk le@iop@hdrhisk.| Yyp?caﬂy,(ihéﬁ‘lﬁg FaRgEN fBsIn hidut 15 seconds
concentrate cells before bejng rejintroduced back into

o seyreal mupytesRut ofhgr Gpes anhsdmplemented manedifissrapbodimantse The

bud%mQ@eWs t:bmpndeusasme rggeﬁawe%glmthmecg% %Inhfe%aém%%kl od
of tlnﬁ,ﬁgnerall | ess t han about m nut es.

concentrating, e nopdupiant laygricomprises blgpd Gakllagan,tlipidsaad ﬁ%\\yr nofen

reg@Rrati0I B RDnipb Tty dTeh SRk heE Crihk ABn-6iA TG yer HAG l:;et}gmoved to the
r emai ni ng partlally di saggr egat ed tlssue may

“m$%¢FH@P’d|saggregated by m xi ng the adi pose tlssue

Wi t&c&dﬁd% Hfe c@u&@gg Eﬁaﬂﬁ)tef %ﬂ@?f‘e aﬁcl)o F?n@}%&?g an491tlet LPor‘c&Z at

m nut es adi pose are
the Joyegtrpoiry 9Ethe pbamlazr ptwhéhq@ blood artd agiper obn b@g@ﬁmoampmts of the

tlSSE&llnLl}sbe &rgﬁe@t@'o@lg %xe He%i?‘aléé CBBXm%‘E é{) wa ohe drlg %? %a%:i? The

ter digesti t1ssue an I saggr
COHQ@ ogitchamber 20 &l geomldiy indorsredst Beqalzfced in alpeprlghdpdsﬁtldnl s€h that the

ouE s 28 H oot b Eah F oD KR G P AP EMipe mevee

passtlhtEOrcaoﬂNee (Fbr emtmpltﬂa ﬂhebn—bifg’)mht:@hipynentd‘t&sdribw abo¥8Q@fd be
econds to several n1nut2% but _ ot her

crip R Py e PrPDerT St e RS HamEs S4AEby

use bfrognas®2. | Byﬁitorhaectﬁﬁlﬂfdhﬁ@ﬁs ok pfd&@ssfn@@@ﬂ@é @ﬁqls‘irg%alccﬁhﬁlﬁ valves
Oncentratln

f
ancl g0 RS A 1 P Dt R B0 e R PIehesater 20 Bhargiomated

emtdinantshedy ddveegmpasealdf Véissiehd wﬁféﬁ”@&f&'ﬁ;&wﬂén thBhterface
i SSu The non- huoyant. | ayer nust be renoved to the i

t
betvgeel theyhwoyans paskpon-hyoyant aﬂlﬂgq Ras beqnacached. ddeiastematednber
eml%@uﬁeﬁtsﬂﬁe@f Bdoafel cﬁmﬁﬂw for & SShs&t2928 OM Ap@i%al@@x{st)r %lc%tr?]ay’b%

| owest point of the chanber such that blood and ot

capaphmefslgisgting a deneson distlighbrefragiion of the gfluaptywiieh id flawingdn the
con@NEleind @i 6f B Sb1R A URAMBET thggpr%%ﬁ'l %ﬂ:‘ﬁl Sge lmeqlgfl refractlon

condui ts 12. The collection ¢ gener
may ggnahiip prseense atide bieypntdayen pytheyprtzpusionieits »sludhmﬁhaes that the
ty t 2
POy o e b A e e 9 B ek e 1 Rde el o
procged Witk thefgxt stepanpl e, the non- buoyant conponents

0 oL AR AR B MBS BLO A HOBE I filovg e non-

apply I've or nega
regqpenafee (31! compdmentlesfeh@tﬁsswe rfos e)&ﬂlpld in @tthlﬂnnetr@ﬂutlc or research

€ processin evl C a .s'gn certain
R R R e L
confpouemistdf eheasbleandyi lerdesirandesuc Gmbdditieras) i0EHe oyt layer

comg R SRR EHERE ??%%&%%?véwﬁ@%%g%ﬁ#%
charfbé?- [Th@y@buolyhritlkiyesis s rOGRE ih BREYQEm i FartRd pRITBIRY as

needed.
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enbodi nrents may al so be conprised of a sensor 29,

e.g., an optical sensor, which nay be capabl e of
waledsoii4egy a change in the light refracti on of P€®ES2004/020594

effluent which is flowing in the conduit |eading out

of dhe ﬂceqioh%t)y&mas;é}amﬁ{ovedmﬁ bﬂ@fb&n@ﬁ&ér%ﬁ)ﬁpﬁﬁﬁg"ﬁ@ in

the light refraction 25 may the presence of the
TeggGENiN® Eells ayay be washed @ne o '@?ﬂe ﬁlgleé &mwpf%rew%% Ront3pinans: es
AcdoRahigll He qul@ct%%ﬁﬂﬁer b@%‘cahﬁﬁwtﬁ@@d’bn@ rolainﬁrneq)ortlb £ for permitting

sensor 29 can then signal the processing device
the yiaghtiegeslugion o bedeliperad t%h@@tenphofc,tb? ¢hamiere deewémose ports 22
for E%ﬁxﬁé wa§t9 fnd dtﬁe? %téirﬁbé tg’ e @if&feﬁ%ﬁ@ﬁjorﬁ ﬁle cgflé'c'tlgﬁ\égha%@r 20.
onregenerative cell conmponent of tissue. For

Forgxample.ghe ¢the@temtcaaranr h@walpémmooe gtrmq)re seaéqdmtrs ports as described

herQH plﬂlé:&tlleaﬂ)% ché:r%dé r3§ ﬁ“(}?/ a g{cﬁfd@ Jhe Jrl: ta g o%tsﬁo su h as a
nmponent's, pocytes or ot on n of

toptctqealtdl aémttemmay tdfsﬂhESnsuwlﬂuatl the swtchn remhmmterdn twdijle whshimg

sl AR i PR R 1B B VRO Byl RS o dfepors 21
may baprbeided dihihe ng-ob ﬂmycalﬂﬁctlbrammbersortohemdlemlaoﬁthel collectidre
ﬁ%sten1for further processing as needed. Once the
buoyant |ayer is renoved, the buoyant |ayer
COITfHeipsoddagh dfhasting etk frash W&h sallifich M@ybelrepsard hadl theresidial
nore.tines to renove res cont am nan
coRRL G AR EOTEA T B OB BB 281 JAfrifejevel. In other

wotd8 ah¢eRinpemAEridIH e Pollek GondchaiBér 20%hith EdriydHiskd e buoyant
washi ng solution_to be delivered to the interior of

matergl of figppisture deserits aboye: rgpdingagdipese sissue Frepaytsyinay bp gyashed

ondBelde Qﬂl%dﬁﬁlhﬁﬁes'ﬁﬂﬁﬁtﬁé @hSurk 6f BReHicl Gfatctid] 9 Wdufddaahh dbgred
col I ecti on chanmber 20, For exanple, the collection

preaq@ﬁm?d leug]- @mmera@d ofrfistegpiningrthe end oty ofthe yshyng is & measure
theq%ﬁﬁﬂo??eq HSIa&k s 1nTltEQ1s§@ 40@1@151'1 Oﬂ’llg %‘mgf:co%%h@m b?ln%asurmg
i nclude one or nore caps (not shown), such as a
the dight akprabesd apahe o om pyavadengtly tln e predaieed embediment ineangg batwesn
inl solution is delivered
abqqlﬁgg‘k({]%d%&{tloe%% :{\égdeler%ﬁd\?%gétagn d/or waste is
tr alhu;rprgrtheewasnhuig andloedipaggtegativh, m:y)r b@rqaarddmvclemay)he added to the

AR e S T AT TR

agen/ashat spﬂimize washmmyanldehsawwtled additivds tha enhaem ttiuwlablhty of the
ant_ cont ani nant t he sol uti on,...

actlvg ce]ﬁ%ogulo 1or} gund'ngt eér/cFﬁshnédar}tlér\t/né:roblall agenk R &8 \?\rgﬁ)é%l’cs)t ?]dgiltlves

that lgmdmmgesrmﬁeﬁ reall bload dehig ocadditees thateneibliafop e¢ll RZdpulatibumsodf

. .comprises th uoyant rial .of the m xture

int LB GG ba e A s i iroiBlcs of ol F Bromats e

subdBitidd eeduerfon eRitBimefit JTREIEpeHlthitibhs)) n@thet ﬂ)dmmelaaaikibestimude
amount of undesired material is red to a_desired

thosg thatpaeragtpTasaYery aroyiabildy @fwgfwawsfe B PTG GASPRE

mhﬁﬂ@rsE@z‘ WhictofedbdahdMeENhad dfadictse FRREH &h fhRiod P eApla@iment
| ood cells in the tissue solution. This can be

(fopgxamils) nBibEers 0¥ reggEeartion r cHls o cepmectysdisiBhd on t he

g4?AﬂépaV¥§ﬁﬁ:ke%9£&thng {ife RadVIRE& (B Ao BRREhi B tion 6 théRERting
etween

mixture of washed adipose tissue fragments and tissue disaggregation agents will contain
regenerative cells, e.g., stem cells and other adipose derived progenitor cells. As discussed

herein, the non-buoyant fraction containing the regenerative cells will be transferred to the
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about 0.546 and about 0.842 is deened acceptabl e.

Duri ng the washi ng and/ or di saggregati on, one or nore
wa@dwshimves nmay be added to the various contai NEBEBUSE04/020594

needed to enhance the results. Sone exanpl es of

pro@dsthg tnagbed LW MGEn ARG Bdcherh il cePPS1 iffereSt, WRE B 1@ adiBéke derived
di saggregation, additives that enhance the viability

StensFeI{Sﬁ\%ﬂH@ﬁewate%frpm@&mPeélﬁ pehmaterslnprepsnb s pagighuoyarit

frac®iBh bf tht ffialiea ThRAHRA R0 aht BactioiRlréBir&f to hedein AWK rebot8fitive
t hat | yse adi pocytes and/or red blood cells, or

cellgaapesifensend sampeies fakiplotifferent typss pliredle. iarluding strmcdisest
pmgamoﬁéeiﬁ,%&&ﬁaal predi& BAkEadigdc el Afd ARG ARAREICEIT REcribed
0 otherw se pronote the substantial reduction or
hereinr Thehiegeneragive edl dompogitioramposled) con@irhene opawed ¢ointaminants, such
as c%ﬁggg Y § gthélﬂ:%h%ﬁvé tli]sg§ee%r¥)tlaﬂlg %H f2 e%tsrtﬁ&go\fe\x/yicl?&gre resent in
viabl 11y of regenerative cefls (Tor exanple, caspase
the pdipodsitispre Slagmentotir cdsidualdhalazendse fiomkibe fissoodisagizregabicarpsecess.
reagti Al ' .
o By AR £ SRS o RIEL o e e
such ittms the yegerdratere call serhpdsitior movessfrdnh thegollgctien ttmmbet 2podiek,

t he non-huoyant fragcti.on . of the resulti .m xture of
Prob R A prcs VSR Lk R Bt 28 1S Sl Futer, The
prockissiag chiagpai is Slzed@aiot Snnbdate txart falidmix@geimangihg ffremdomlzp

.0., stemce]ls and, ot her .adi pose derived progenitor
12 i oo B R R HEPRRarsing HBTTREY S Y/ feo PR 0 mLs
In R&Hh ainBbdighehtiahé aFROREE ekaViGe 6l dospvbitidn 6 tHeaBRE®IOH Shmber
to.theprocessi ng cﬁgg@er 30 wherejn the E%?enerative
20 pdirpdecip thepraresdng chambpr 305 Hawesverginothes egbodiments. apafton of

the €&ehdtativéickll chfpdaRRdaiadiRtell EPME Plob&REIng BhantheAH] and another
materjals present in_the non-buoyant fraction of the

porfipkis drectedriniadli gt iserisratiithe syalem; o8- the syarleshagther @, to be
recOBbiB WS cdii BrdcEENBMR pr¥&s§ dhafBEPRRSH b 14843 tiRfRd _
conprises nmultiple different types of cells, including
st ehheqepdessingghamberefinayrbecensrycted g anyishitabloriecompaihle
ma%ﬁkll tRat c%f&&ﬁfz@é lﬂqg)r&g%ren{b%gmﬁ{, &e! p\f@cegs% chamber 30 is
escri bed herein. The regenerative cell conposition
congeyctes] of disposablginmetesiabthat ments wocompatibility aedquirements for drgravascular
| . et o : _
confth sEARREn BE1E0 1BANIERIIN S Fln SEHRRER Fltdfn o ABs,
ethylessuryl fardgrenstgenabutadigicdopdlymnab (B0 maaydefusainIh heother
i 8S | sagar i ORI ss. . The,processin hanb
emby TR, i AT bl BB R R e S BB FENRIR R The
protéeing yisineer map bsincthe fohatof & plasticegg rsectadsithiase cedventionally used in
conposj tion noves. fromthe col).ection chanmber 20 t.o.
properang PsA SOh G Bkt 00 oYt Yo g oy igids
(Fidhtte 8))dn pH@PmBolihént AhSprotdsbing CRRAMBEN 30 MAyEbeHiata36S the@rocessing
chanmber is.sized to ac date tissu ' ] xture
eI ORI NI ST AP IoB G T 4 Gl Rl ber 7
2001N@d . ©.¢gpHtadn Neaniye25,723, Sled BYcdntbeADE; Q00N @Rtc@n@/O of which

. nmLs. In certain _enbodinents, the entire regenerative
in helf PtEEHBBIETEDY PR TelieNeéct i on chanber 15 20 i s

di regd f6kebing EHmMBECRHERS] REoAMABLE n 230 maiRvYRlble fiof‘selp?rating

ot her 'enbodi nents, a_portion of the regenerative ce
and-eompryptingorells, dnelydingcfilatiangng pentifugetion ane{gr eombisgipnshereof.

@e?a' ARG BHenROMhE tddBnerative EIEGInfiidsition foflithd @ERon CRALRR20 ;
Ino the sysfgnl ef%., the sanpleméhan%er 60 tonge "
introduced into the processing chamber 30 where the composition can be filtered to separate
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reconbined with cells processed in the processing

chanber 30 at a later tinme. The processing chanber 30
worysloedsonst ruct ed usi ng any suitabl e bi oconpetT/DEmoRa20594

material that can be sterilized. In a preferred

and@sToOKte R a pdrii€uldtTOsasslivideR Bapidaion 30ell SilthO6S isalifdtiRS of
of,dlsgpsabre material that neets, bioconpatibility

Seppratng RAEru i sompanents ppdigells from ofheg different cong@na%%@rtmé gf cells.
Forl eﬂarﬁﬂhe theﬁ@és P93 sd1PddE ROl o GIthEMMIBLE coRPHKERALIPRA: Borent

acr et hyl ene vinyl acetate or
typ%Stcgf cellsepluding |S@H’ECCH% pERSsRitor sellsapdydipegytepas el @s opgpor more

conBRhdRe! su%HJQQle &, which §vab gféké;lt Hlathpad?ﬁros& 'ﬂ?sug lﬁ'ﬁgxgéﬁp beresidual

groce55| cha er is pyrogen free essi ng
satsdr rrrrgy tigauedisaggregation proesss. allsl fElters 36 mesgnt ig thetprepsssing

Chﬁb@ﬁi@;‘ﬁ%/"a“?ﬁ“t%{’ R R R A

regWe@ﬁMe gatls - est@ cellsror onriothsli pioveitars cetllh etcpr ocessi ng
nb
i epetvarttb el o bty Al BEGRS KO, (IR ude, but

are 1OV 131i@d 1(21)0refsuzteexﬁ t}@eﬁiemedla,&eorﬁﬁf}&(shupd) &f.the pore, surface area of
cayion 10/,325,,728, ed Dec

the ?ﬁgr Q%\ﬁ tdg% ion OF th \Aﬁoluﬁorébebn% fAIe{elqe rz}ns etmr[;?%}e)})reg?lge I‘iPng‘H]yOf

the ipmwlmnpe;dﬂmonr eirdduiancdze ahl ehape acwels hsft@ll @ha aiPdell3ahbility.

e CQ cted in any mann syi tabl e
In {3505 PG O HEcloOME SR P R B0 T (T g to b separated
or filickddradd typivalBiudiigoeiddrivedigarhicelns. avie0sr, ®QeRAIR 3inb&difents, the
ert I.n epbodinents, the regeneratlve cel

parg%lﬁaﬁgglystqaqyﬁn Pesadinose desived proggiiorgsdssuch asgndathelial precursor

cellsHldne dHmeBmbiatiod WRh BeQfefSE&@IIEY chamber 30 where the
cog&@3|t|on can_be filtered to, separateand/ or
Aegeagrative gsH compesition maydbe dieded theouglap filtysssembly, sych as

ﬁlté:%kéemglyl 6! 3 L QR ént%dfﬁ?etnﬁoﬁlne @iite%wb‘?}t 3 DnRifsld LthiBfity of
onénts and cells fromother different components

ﬁlt%? whigh ats srpctutedl F%perﬂbmi didfesampfuactiqnp and segerpie rﬂaft tegamerativg cell

conﬁ%@ﬂ@ﬁ Inkd @i patrﬁ%r b&H{ﬁJﬁEﬁtQ ”F&‘&%dlé @fe BFthE ki FFE:@ may be
ferent types of s, I ncluding stemce

configergd i) sepprate evlﬂagelaﬁqmahﬂ rpmylta@ge cellsonpositions omsf ths filters may

be %‘Hfigjrgc% &)I%E]S ! g&%teg ‘éllilctg{;ﬁ'sl &?lrdog%g{]]i{r%ﬁqdfﬂegg e‘@@rﬁt ve ciell

conqmlsﬂtlagenasme cffrthmﬁltdn&emhy basmﬁghrsch@g;emm resndugireoz;m such as

ers..36 ent ssin
te e Alndsfrebe uBRCRER s Pashault IR 3f O™
emlpmlrmemm baer of&hﬂ)ﬁl@puis ahpabre of perfe@mbigawatiincdomsebuct as &porating

tem | s or,.endot hel eni tors.cel tc. S
ool Rt e ARSI PG bt BB AR HotRof it 1y SPRers are
typiegllyl serifllyoditangdd; How€let, ACleaktl @ porkiti of the fiREre maPbe hﬂramgtedeﬁh

t or ize of the filter. nedi eone

pariifh BB R st Grrtuties a5t ed e PRt oR e

Figtte 2t PepasaleVirkMerht BOthE ifilt8 bEhe filterPH3SerBRPG BRBown in Flgure 3.
pressure, dilution_of the Partlcular cell popul atign

parlpiopgsrapedinagns dhe filter apssphly 6 cqmprises & figss |ﬁ|1tersf1£?§°a4181ter and
a th?l@lﬁilterv I ﬁllaldrgttfmer ik eoﬁfgg%%fé%vmmgémﬂ%l&%&éwﬁ the

her ei n, particular cells that are desired
reg@r@mwafeé'cfoamowm ethese epllagenyparticles pip tamaﬂwepra@matﬁéw 1
miRSRR Gi&nker arﬂQz\ﬁﬁB@ﬁp tol 20 rfi€foh&lofg. e’mlﬁ@ﬂtﬁmcfeg thay Be of
particular cells may include adl pose der| ved
varping gjessidepandinglonghe digeshomsTherndlse may be fibpls cueanigrthey have twists
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cells, alone or in conbination with the stemcells.
The regenerative cell conposition may be directed

wo bosoghisem filter assenbly, such as filter assermbig2086020594
In certain enbodinents, the filter assenbly 36

andQ@xﬂp I ABESf the Rltdts aés'cﬁ%d@ferefd thhEbSmAM3iffoh §91etidriuliohd! hfester,

performdifferent functions and separate_the

PTPEFe @@W@?oaylie% PYEIF, onposeibliseliyleseohhraars typ pessipélitiep far fidtering
the €612 %m@ tPtry 5QEm§‘3%atHPia?%er Qd?ﬁcl&fﬁrgthﬁttfng I eSlefis BPMrdUEh,
con ured t o separate col en fromthe regene ativ
whigl ould segyirs ifer eéhmpls adiltef prpwé ¥ip theglOgmigrep rgaec &he segerded
mettth %Q@ﬁ’é'eaatsﬁlaﬂglj %Q‘Mfer %u(ﬁlrhqlél%rmﬂcfoﬂ' \gltl?gl a? e cgﬁggen
enerative ce COﬁpOSItIOﬂ one O
worilﬂ be emlg digesfeds 80 ainftiap theedlls, andsletthe @qllegmssjnhwugh Thls would
from
oY ERs HER SRRk LS AR RAPUL . AR o
impdenratingre filter, whactewaifld attractfand hald ﬁlelcsllagp ﬁbére of

peq:ltl?:rsggon? glistcar elS 8onr}§buber o] fe{n%g% eglgnns %’FIF 8%’? ﬁ;(ges w%lch ag not
buo@larmm)thb tegemaraﬂ%&e]]) b(bmlﬁdsltioy of onﬁe Ieinb&hﬁleﬂr tRe $eyridcfilter yan be

arran however , s ortiaon of the,
conpietBro bR B At Five dgete s bsiess fant > Gt 3D rah i 2
pre&hﬁ@p@e ﬁieabemg atioe4d mlct(eﬁ SAuﬁng}a @eféﬂrédtte s ase6idiiyer36
S wn.in Fl ure 2. el arrangenent o
p‘a‘feﬂeP‘e‘i?f§“%‘fa dee F‘?alytbé pn %\ 31“’35 theg S?‘?“%&’B%HOIP P ffﬁ‘f‘B‘iﬁieém
1n1tﬁl refoVal loffl 1288 cesad pharEioles. T1hEl ehiddifllte ik casipRrdalty redfove the
rlsesaflrst filter, a second filter, and a third

““"F‘?q qragsidughcollpgenase or ofheptisspedisagaegaiion agent preseati e

con%lsllnaﬂem aARREMeIEd BiHIdMAREDR, thebolliRniB IR AeAnkME &Rl fime. In
onposi tion. These col |l agen particles are typically

oneaambpéwleﬁht@tknrct)ﬁlierﬁp@p@wg a plyradity-ofeoess haying & diameter, gplepgth
less2t9arm %oﬂ'ﬁcérlgfﬁ%mb-ghﬁneﬁﬁl Jh@g@:@s R&Y hdve ldﬁl%e[@yﬁgtear@%maller than 1
varying sizes dependi ng on the digestion
pmprdiyothes efribpdimests, the aprehigpve Id@ylewmtwqmné@ §Bragd t5 uriprons. Any
certg{r)ll e;i/rﬁ)% 1&6&%%2 F]hgﬁsfﬁ{e}‘ glggltngcreo%ﬁg%e__ feyg?tg 3193 rg%m:ratlve cell
popRIDPY intr 2 o kydhinge @f@la]mpl ayother Wasbmg salpeor(,mdlscussed herein. As
pre{%%ﬁ? Pl%fenlea ofib t%g E'm{ IfJ ltexe 1s tlﬁ%o[lg\g If Bgr Iﬂ?gtt 18 n(?}l %esssaé}; f())ﬁ any of
the (ﬁ@tbﬂs %0 l@;mftt]lifrlmlllgw ﬁhﬁhtyph 'WELHOHO\IV dityer uné 1§ ord éoralmpfirel filter in a

prei?iérlf:%l lgr%en?a 1on¥)gcagse 1E)§| eengS]éF iTal trlrall f ov1 htg?]ccgfég%]a%e with the
smatiestrdeiimental Effdch® thoiegeterdiihatellshin zmoalrrlbagmnt/\mhléreinlﬂ& device is
|l di ted, SO a the cel and |et. the.
o ffpionge ATAEeleT PR ghe P LBath esoPati b e b o Ble
havfe k@efirsttah@ sqzehd Sltdiaedmtahdd intbdnd hdusip if alvEo® Ry urt is Asdddor
[ [ a filter which_woul d

possi bi | i tfy oé] i npl ement | ngb
the Skt At el tqr prenat @ hpligye fiber segaip dhen-pfdhree ey can be
Conﬁdn{eh%oﬁeqmggﬂél gured to renove free immature

I@S\% tes whi ch are not i o buoyant in the

taxsiof thediter assgnpp 36 map ke lorHedbinghepmesssing phambre30 or
maﬁ&ﬁeotdéd dst csﬁqpeﬁe&xts@@pa%@ %Bﬁltm‘et &chgg‘mgoalamat R 1RAGHIRRY ﬁle

a pore size between about 30 and about 50 m crons wfh

filtegs pfrth¢ Bltar agepblyed @n%ebeaé@\n@edab BWHtiplrOprpgessivthehamhprs RHIIGH
inlih€ faﬁ{lsrﬁ qntc&ﬁfﬁ erﬁb%ﬁ(ﬁ&ﬁg el doh&ifi opéuﬁﬁg %gtactoaf a%ltj&:lassﬂl

evi ce may be In |rst rat er t con pOSItIOﬂ
chamberf achdmbegt. elhgprocessing chamber can be reduced in size such that it becomes
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initial renmoval of larger cells and particles. The
third filter is configured to renove the 15 unused or

WO e®s@UEB0 col | agenase or ot her tissue di saggr ePer/UsI004/020594
agent present in the conposition. In a preferred

the inl¥jde @R AE tHe Rondulte whith cagREABEAIRY TIHOGPEs By eVl function
[ In one enbodi nent,. the third filter conprises a

t
°°rf§'r=tﬂ>$ i fheiplugie of Gissue splutionyig sized ApareprIdiFly. Jhuy, dissppduits ey act as

the bRo&ssihg TRAmYeR b &drk-hiRg HEPRAM Wk dels ad DR HoRE $n MEIgh B\ Silters.
dianeters that are smaller than 1 mm | n ot her

Carg w3y &F ke t© minieizg, e selums pEthg conduitesasthycellidissuerae pey
unn@&dsaBily &P prdcBss2® phfidedhd neRedidEHts, the third
filter may be configured to concentrate the
r ediaiesring fovlee ereladimen desaribediabpye: the seesnaintiveell aerapasition,
corfii Lo UET PARILAR S Ry 15, A DI5E AL
disaggreggionfaggrdr mayrhetdirepted thsough therfarstdisntoyremoye aamsto‘fportm of

and fd «%)fgel?ﬁlg s{ll%taltﬂﬁalgj;aél dd} ?-(l)e:’&%ltu%éwplgllrﬁlgﬁg Fr&%[x R coyrﬂ)%ma(%r Leof tﬁ%trfew
andipagfbreblg mbatonmnh»emal@s areipresers it the filtersd SCdﬁtiqnc |T¢n filterad
vin nase
ros IRV B ol AARIRRRL e U7 o SRR e .,
dls@gtagmomagtnt vvh@rthembet dm:ctdémrmghltl&e sacand|filtlectoirenowf at teadt a
eth e f||te e.in rat e .
porl G R Y opele Pl ST st Bhtmater rp@ERi-ELBapgrive
cellfcompeditsonC (Siibsefq&dltly{]th@tvﬁ@télmfiﬂeﬂl% @eﬂaﬁv@ceh@bin@ﬁ\élflﬁddf? afntaining
unj.t used. for the thir te t he ilter
th g 4SSHG s Sagit, M bt HERFied ot e R gh guch es
hol GAFiHREfik@RSPANRE, dsUiseiSedTudsih, G remdve ol RBudeithd @dSee@bd tissue
the filter assenbl 36 may be located in the

disaggrrgationjagent @I‘?%‘B%Fﬁgg‘ﬁ“’é‘ﬁ’e rellcompopitioi ded as conmponents

sepﬂfeaﬁrﬁ;effn@fadtr@%naw&%ﬁ &g &,h@m@ieé’ tBDconpdsitltdmlafiing after
the filters of the filter assenb 36 may be provide

beingpagierl thrpad the Bk sepng ae%ﬁwéé&ltﬁrsbmay ﬁlelahe qhmcreﬁéo multiple
outfe%s\bhlgﬁ] mail thefuRE b Pbitiof BPAM] bfsg&tsﬁg chddfbef %]&Hﬁﬁrﬁm% multlple
may act as a processing chanmber or chanb
outfﬁtse Tbm cvdds ey setva thapinivthprecessanypeagsure as el ag tspdhiowde
t

conhbnd {in PR Lie: boiiafs YRk Ry RLbiBiCOithb) SR,
the outpntechbhiyerisp, atnki@rﬂmlwm cofitaingrsue sol ution is sized

a ' L

o o B8 ey, MRy of A8 R, B hes ol s
filtaBon mermiserb Ok ng othemwm’ds ohegfiitet tmnrﬁnsbst ecdlecticaro hotbow tnbes

t h I t
for Vil P STHEnEDE st i L I o g PRRE R Tl b Thctose
sysﬁﬁﬂl@ﬁﬁﬂu@fpomsulmmgp(ﬂy’t!ﬂuetsbuﬁgmertg atdil&e&glfﬁir enteriie hiel the Hige.
escribe ove, the .regeneratjyv

T RIS RGP BY SE6n T G e R St A e
carfridfd GRURd fileR Ia!;sa@en/ 36adihp GRMidE] tuBer Gibers BEfilgR sicddh typically

ti ssue dj sagg tion ent, may be directed fhrou h
have { SIdF QiameleF K hperefion dbdt Ojlaedo g’oﬂblr Pty P

valiy Rl a8 Bhe)0. ﬁubxstmemaa{etey ad 1len§1ﬁ ot I\Riits1k byABAACcA Brtridzk 511
fromthe conmposition so that fewer, 1o and Freferab
a

deterpinecths nusphshobadividupldubes pblilisr aediarwhich qap e plapeddngide the
carﬁggt ; ?ﬁ%ﬁ(arﬁpﬁ ofh L&ﬁﬁﬁ%ﬁ&g B0& et Yriafd 1s 1RFTRIBIO® TRbential

he adi pocytes and/or undi gested tissue
Flow Filter, catalog #M-C-050- (Mlnntech Minneapolis, Minnesota). Pore sizes of the
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di saggregati on agent, nmay then be directed through the
second filter to renove at |east a portion of and

wee@serakl y substantially all of the free adi ppCHUSR04/020594
fromthe filtered regenerative cell conposition.

ﬁlte%ﬁﬁﬁﬁ%b’l?fbhké’ betivE@ ab¥ita6 kilbbilne thd He@FhREdnY Qith@lpreferred
nposition, containing i s the undigested tissue

POY@?‘W&M%%@@W may be directed through the

t high thefholib®ibeStith, éash Ro1RY dital b BEdy il 4 fiRdt &rfdNa second end,
device, as discussed herein, to renove or reduce the

and griemerclocatef! initksshody andadendigdeivisan thg dintt end #ndseenad end. The
body g@gz{&ﬁ 'il@ltldvy fubé ﬁlcludg 91%11{)/' o? Borelgr h?hetd'&és Gfe éehéltaﬂ @Hiented n

nerative cel (O8] e conposition
the b@%mo that @ regﬁnfeatl\f@@plh eppResiion IStﬁitetﬁsid:rx ﬂorweng‘ thyoygh the lumen of

o BE5ENy B o LB MIER B griet iy

Flgmh é2.ﬁr teatbgivgds ﬂmsblaﬂer?p@rtmbnpr the hmgd pask tanpéngialhyithreigh the

pores rglgte ive tHé lﬂgvtv of ﬁ}%? thsrgu%\ﬁethé lerggl f {hg Ibod h].?lﬂngl%sgs'?t%rywﬂh the
préessure, rovi de c¢on I'O0NS

regmemdue tedls passext thwnglcthaﬂlammexf sachthotlbw idby wihia the dlempbiition is

ect 0 e out ut cha 0, andfor
beife it PRt GRS B 36 (S orlsoas GARRRR o 12 pRR LRE poay
of dadtehdiliolvttatie. assenbl y 36 corrprl ses a hol | owfiber 25
filtration menb the filter
ré;/ g nEeRYAl élefv. 95 uh th sﬂ%&m aﬁ’@@a@aﬂm st $ells may be
enhfnhdeﬂ edlatiVe @i GtherEEH @4 @&ehRilqudsi [FbExaiBl] M 20kUrddhc€ Gith Béine
used with the disclosed system 10 i1 ncl ude pol ysul f one,

filtrgtign te¢higuet fedieees of thy Al e afecriinansia ansgihey{be fiter i

onénta'fe% peﬁaﬁ&anm&) kRWoW FRASHAE shd tBVFlbORSiPbloéls|theath of the
be contained in a cylindrical cartridge of

ﬂulti h@mg ﬁlt@r@# ag Y listaied inFiagurer|2B. i In dhiy fyge af filiratiens the particlss pvich
are gémg hltér@a oﬁ%@lth%r n%eﬁérs@«lel ¥l éo&p&,méﬁ @gl M@tbl%eﬁé &ﬂe&@ﬁuud

whi cth ranges about . bout

up @r@feérﬁe@ﬁtméiltaearﬁéﬂwﬁ ﬂzﬁdbm' O@hﬁﬂwﬁﬁthrcﬂm@ tbﬁ Eﬂ@t éﬁhwdﬂ‘é?kage
can égcﬂxgé Hle %fﬁc m%rl bf n‘gk ifferC ?rk écﬁgf ua ﬁrak{)éé)g&%}tw clol'ntpressed by the

eterm ne t he nunber o
pressawi od thnlﬂmdwﬂ@a s well g the wdightnf |tfcbecet1h@cmaulwngigvethe Wpstream side
I f t. ' i. '
of tﬁﬁgﬂ% Eg§ iirﬁfay{oﬁz;}%ag%{g% 8%%&%{\}\/ @%fsl ]t‘Tg!rlsI ﬁ{:sg&gr ﬁ%{lgrgécﬁn‘i’ques
whétbin GreO0fBv &F Midhistperbicl tMthwroelam@thormf th pores s tha YiltePboth large cells

andisn}aglgg ! lgt% gaenfbﬁ dmg si rTEly glrec(%ed’] agﬁ%&qgci ﬁ?er meglafag El%l'ﬂaudé 1% Ip::éssed
thrdillgH ¢helpdtedg Caimqmenﬂy,ﬂarg”elqrrmts in the fiheid Ismdhl ad\eelfsimgrblock the
filte each. hal | aw tub od th a fir
porgs, Betebh AEaFRTIe i it v P RErGHR T RGBS HATp e or
inj@x%t endi ng between the first end and second end. The
body of each hol | ow_ tube jncl ude lurality of
por’Bsontsle Iyl ballogy i egé?fgjiga{arlg}n e herdt PN 6 dyidshich
is Hef@ilBrell BORE MR theQuBed bf tﬁ@mmw tmbeo fThle %mftl'oh Bﬁthe duldywhich has
flow ng through the lunen of th

the gpili fe passityopgh the peres fdhe badyehthe ﬁltpgx%a%%wvm% atsrpfthse

poﬁWe%?ess@éoﬁH@%d'oﬂ i 19&’15@0&%0@ Bs REINEY a NREER, prés@tﬁe which is
l'er particles in the qui d” pass tangenti al |

appthhql @m@\h optyide phtha dogdye| IatthIS/@n‘?Q‘i‘énW dbe wstls Hpisaly #m Pa&ﬁgwected
to tBQSreéstEPd’f' R i Bow? e W-El'é'ﬁt SHUTRP §élfsl 44 tl\Mréfgret {8€ shear forces on

the stem cells are reduced Thus, the efficiency and effectiveness of the filtration can be
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regenerative cells passes through the |unen of each

hol | ow tube when the conposition is being filtered.
wareterakl y, the flow of the conposition is targensa0ed/020594

to the pores of the body of each hollow tube. By using

enhanded BY @fdtredictibd iﬁ\/&ldg%m% |rétb§jandttﬁb&edifcﬁb&in@@éé)’le@ﬁve cell lysis. Due
tot{‘lltr tion of the stem cel ¥qs e enhanced rel ative

G e Fing MtuMﬁntF%eﬁmluaelgc ofuriag 4igtien. these molecules

andasiieed Bl ANEEnPUnELs PRI Brbigh ieAokRf iR BBk SSERe hdIfd& tﬂ&rs%?the
of the filter nedia are placed in such a manner that

outgifieofithg hallow; tybes apdpre dirested e thsevastecantainex 49. tIn eng ¢abgdinent,
ﬁltrtahﬁl 1fs Lehﬂa%e?l%ytégﬂéraﬁ&% xEll:lHnﬂin fﬁ@ g{l@ldp t)pt(ﬁg ﬁoﬁJ\‘&etuBé‘{'ﬂer%edla

lurd bei'ng filtered, as i1llustrated In Figure
Duq@Bhe jizge afthesregapgrativg cefls, letgr zstemogells phigograftor elleghash il

typﬁﬁliéb h&%ags ti‘ll’tOS%. : e ?ﬁr& @ff thd ln)%gl F(g%gxt%%% re}(r?a rgc?rl t:he 1n51de of the

osi tion stemc
hollometuled faléer 64 2.t inghef Innews of directutheis payid atehrhrebtedhacd:fto ltlh:@rtﬁdessmg

chaé@%%gnagp&dﬁg E)ﬁtgfe ﬁlﬂ ‘Eltg)r gkh% c(é\gs k& orq the é)};té)ut

iclency O a1 LT or e cel?
chanmns‘wantly corrpressed by the pressure of the fl UI d

on 1106 Tie i dirges B Hlea”poce R b PR B s Gen pife soe

andi continasgaotimately 350 cai’ ewrtee bies of fllkdd snedian AUBdIvidual media tube

filtration techni qu V\,heelntheflo f fluidis
pisiooed broofhste REMRE ER b o ahetsthed Sh 3 €t gesepgatve cel
conﬁpolsih@ii apPokitatety (D BEdflagddiflbehl srab inaff’ 86 hddel @5thé 36inPRition.

undeS| rab:{fv di.rected against the filter nedia as the

The prpfegsineorHes Bate May Sa grpremaislyrSeinuies n Shelilsrentl of the

predsafed 61 cilePSIHE bSthé Body? tHel HAHOW BHGLEAE. oC @llel prestmY ifdlda Gle
t he &ores t her eby creasing the filtering effect and

lumep gf g bpdyg andousridd the e?rtyémc?pn%@rd thefsansrreerpfiranerfjressyre. The
trars i RS e résEhrE B rlaﬁ’%el % SioRel m ?r?—l(;%tbqy(g %b@ﬁ‘m?—f% ) %referred

pr esent s stem 1 he fluid wh elng tere
prersp@\hgmg ﬁbw 09 menHg, rikhe averagernacieaied eshl reestyery and ariapidityt usong

hol Ry ﬁ&?ﬁ;da#tﬂc%ﬂyggp%rpﬁﬁﬁ{e%@bbf dille EQs pass through the

pores o efilter does So with the aid
of Theempoutiof coltagprags whick isgpitdily rérheoned nosuctl heystm eqistesfo a

threel?% LQQ!%%OQS L(Lm?l : fghgl ?%I %]o\ﬁg%n?réﬁg'ns c%{ ?ﬁenase in the

e ou
regewtwdc candompbigorcwhikch isttyapsfeadd fyormthe chlidctisnthaebeetd the

f i ght of othe
problip€EHRRRAY i s HiRL e Ey et opbalior G i e etive con
comhlltlsn abaldbe 0100678 Ullmls Thé tdlagdnhseds BRyedindhe hollow fiber filter,

t|v e of the rat.i o n be anced by the

and T beber fits cogupneras St Ao e aaieton i o

r eg&&e@@ﬂig sHamberk hlldsyarnglonauxan&xe célhﬁrtﬁtlarfmletﬁmasmes&mkd MOve

n rot.ei.n, npl ecu S, ..qQur IlL.tration

are S ﬁ%q‘téeur gaf&ﬂdﬂbﬂﬁ&?ﬁ%ﬁr Wi %dﬁ% BREHe S igesd -3, between
the pfocEB chdieoeP 90 B&d € filtéithgRALHIRS oPthe Filter RQNIWN3E, 4R8BS hidy

t he outside of the hollow tubes and are di rect ed to
be prpdegasich ag BB heln addition, yerfiad pieBWER 19RIPLS, suph as vent 32, and
predstet sExﬂ:‘ef g} rdta bE EM&QG% % vﬁﬁﬂﬁé %b&gng‘c%ﬂ‘:ﬁépm zg{d tﬁmter

outsid [ow tube filter dia. Due to

asseblp 3@1‘ Flttwes f%glmrra*t Phamberei0 may @SOQbe prestidash Jépsesmmnal
nﬂ{ﬁ)ﬁ&ﬁp rthe‘:‘;ﬁll l{é%ﬁ eﬁetlhlz gre@(l? s%ﬂéolr Y9648 [h%tﬁttﬂ?g?] Yor the

rough t’he po bod ere ‘ore remnal
outpti ehdgmpber 8@ mdfy ltemgowded between the processing chamber 30 and the ﬁlter
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hol | ow tube filter (e.g., in the l[unens of the tubes)

and are directed back to the processing chanber 30 via
w@2oment4st between the filter and the processi PQI/US2004/020594

chanber, or to the output i o chanmber 50. In one

ass&rﬂﬁ}%é éthﬁrﬁaQ@ daRA1ned IMBe HrobdsQNp EHalBEr 30 thiehow &SorRRPHbre

0.05 m cron pore size, and contains approxi mately
of tapgp O oA cheaaC BPVing IHTRRER Rk ET s lcioy F er e

liquieslhypndw B ode lﬁ%eéﬁ]rﬂﬁ’%%r@lt@é RERESS th@fﬁ]t@tbégégm&y $6. "2 liquid
In pr ocessin he regenerative cel

ma)cm@squgh the pf%ﬁp\pip sstispreXdeefpre passing drrough metfll@n agserslly thebtain

a pr?’??fte o ?@%the(h %ﬂg%g p&ﬁrpﬁlsdel'télg Ql'tuagloﬁs, Iﬁ@or%&%ﬁéﬁés@g or

pr oxi mat el m nut es
compiofignés raat 4lsg beaffrowth@l gorR skemertof dw pedce$sing obimiberdh), subleas the

. . fi . h ..
B L S e
linego defemencettie plessuter efitlse neparbrativeeceticemporitéon Wiieh is generated by the

f
pun%dqbﬁl 1%{?% t%n 11tQ ] es gmgerr é)?{e?lre:le %’?eéébgn}’é b‘@1 f %on%o? can

faciffa@ mortiigring hﬂhattafsagﬁn‘trram:l peasterd acreds|the Rlco V@mbrzﬁlﬂd Additional

Sahg%)%bl e eglsélg}c? greémbgf solHtlgl\év Faféll bggihiegil tlo 32%3&3}%%”@9 composition
to a6t hnatge reas®aMiTiuGWanted pryfReing as thy cdirﬁﬁﬁmfbd id BeigpUlRerad through the

syste uates to ree | duc For exanpl e
it S5y 3 P eREBi0 SAT SR 5B R BT BYLRIESENssdo G the
purftL@RNEfcaéricYRive Bdlls. TGOsER@ml chibodimbhis Che satiné el 2a84dad any step

from the col | ecti on_chamber to the processing chanber

as Gegmesl ipoessay f enhareeddiratioBenase concentration of the

fi NRAbnd §OENEERDOMBREVhiCIER pPAARADY tWa) B YRR £ not limitation,
0.00078 U ni. The coll | agenase is renbved in the hollow

the ppvatediaroteias andusahing orethies Mhghing sobien fsipmeyeddp Fedalinsriess
maﬁrﬁr t"hi% db&b&ﬂn&i \]vﬁ}?{he gég%ﬁéﬂz?tﬁl@gel?sb@svv@ell EP lcBfgen hﬁlﬂconnectlve

nmbers illustrating one or nore cell filtration
tlssmahtmﬂ@ od &sgmértis ddiaboyies, and sokigenase, uﬁcthh:é thrpygly assgries of filters

untifé‘%ﬁﬁx Aol Qé%ﬁe?i. ]rhé"miﬁ%hﬁ Vo gr?er i%gﬁglﬁﬁ&} ﬁ'gﬂéltro%?hold up

e ween t he processi ng cha
volirn¢ ofghé sygtemtrandiseme pfedetéreifed|constants Blgriipld/ugenlumae isirgyolume
of 11‘53}(1 \%1181 dl? %onglgé/d 1?@196 tuﬁHg Qn&%n&%ﬁ{mf a%140f t%e%%&%i%&meers are
vent an ressure sensors, such as ven ,a
empty.ehisme embemment ) mlmamnb\@hpnmv i16led. Wheh theenivinium tdieme is

rea(&xlr G esﬁig&?fg (? gglenrga Sgﬁ?sﬂ g{n{ 1J§t q‘ﬁ;&*jxce lug{b the sygem to be

mixed exth dedegehbratee @ﬂltcloﬁnpadltlcﬁlo MhaneiRtuse dfavaghing hd’lﬂl(mwim the

34, the vent 32, pr r 39 nd.t.he .
reu PG PBPODA BB ED Fagy eray e BigFgaglme s
readh@d WRA THiECRICQLR 6 dptatedantiple naﬁs &ﬂﬂhhiﬂ&e the purity of the

fllterassenbl 36 sqQ that liquid.contained in_the
resHIeHEES &5 lﬁgorema%ewor% twaffe?sreg% 1Rt ShTELHPTafts 1B Phese

confiRkitiON R th€ HHRGRAE a5 lhefte%ﬁlpﬁélw e FRRHID abdel.fi | ter
assenbly 36. For exa qui fl ow through the

purfpftes if ha@bf@péieﬁeﬂnm n;g\atstbwg@n@ra@h%ceﬁ qopgpsitirshaghesn okggnsed
of @v?nttaél BidteshsHRY c6@%1§trattﬁ!?1rs§f1Hﬂ:'fbnilf1 Gin PX&H) EmBEdIRehts, 3nimum

ore passing through the filter as enbl to obtain 5

conaeqcﬁfla@mfslwlthﬂa tangﬁﬁf@bptrtégsm & 4bﬁu&1t?él%)¢§1tlsé‘ﬁ1 canrbe geqdragd.rin a
preéh@&laﬂf)&%ent AER IR ESrc HtraliiF S be about 1 x 107 cells/ml), an output

chamber 50, such as an output bag, may be connected to an outlet port of the processing
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conmponents may al so be provided as an el enent of the
processi ng chanber 30, such as the vent 32 as

WO bdosstmsit ed in Figure. 6. In the illustrated PCT/US2004/020594
enbodi nent, the pressure sensor 39 is inlineto

chagtbteI0dndr tHadilRr £SEb1 36/fdepdiding @g eapedifiy@nbodithent. A vent,
punp 34 as it

onposi tign which is erated hy the
S“Cﬁ ﬁ?@? ent ﬁg 3y then ‘Pweg?ﬁigfﬁé@ehtﬁr theiputppt phiths cogendmaisdy
reg@feratiVB tllsC ONSHelitmplehRRtat) tHis AetdrRtatibd @ftv%ema%lhﬁ’ﬁdnp g of
t he trans-nmenbrane pressure across the filter
congertistigmipas weqh%wmaéa emREicYEy qﬁeh@epeamﬁmé havgrbgen run and
proﬁﬁﬁﬂleﬁ GhntS BleeidcRbni6 8dhtdR RALedvike Tl{éedefeﬁgﬁﬂﬁ&iaéah g@ aff ﬁllpllt

nposition to assist in the renoval unwant e
‘nt%ﬁhéP@F% ofwhat edegigrdp gield, b, hoy memnsgem/mqgemm cellsranadpisired,
or rﬁx’?@ o bdif &mc@afsiP! Basétfon sEthfid GREALAN MR CF dlpﬁse

performed nultiple times to enharice the purity o
tisspeppsAetode obeingé pidplaged inte theaistere tdnrstienethe desitet eutpal. With the
[ sar
venf o8, AJHG st 30e RhB4! ca ﬁﬂ?cﬂ??%rf?aq BERE SR
regq:r@rqywewlld anfo the ontpyt bAg. dx amqﬁnd)odmbnt; e dutpuit bt 500 sintilaeto an

al.ine or othe
em#‘tg %@5 g \ﬁe\gfngltl E%s ?o\ﬁtﬁc’a h tlng on xr)]eeer '& F{Jh%s Srglﬁ,z%BPﬁ tg% ht%ng on
the thlpht liag @ay bgenmehad tovie @mllei pz)xt ami thetdncasraedlréggantianells may
be&ﬁ%@ 4+)£Et%§3%e particles or fragments, adipocytes,

age %'s cycled through a series of filters

20 Asnilludtraged i Righiemnl 304 uatRuin$umP26 M be Previdet i My eystem 10 to
is a function of the total hold up vol une

ChaPW H%k}@fsafﬁ 18 the S¥YFRR. navgether hingedr ‘&?ﬁ%‘%’%‘ﬁtt eWéufH@P@p 26

may/Be 30bMAT ths cdllketi I hiBer@0 vid £édnduivRichhs céndufiNb B th84lise a
in the tubln%@and conduits if all of the processin
decpeseip éFeés“éer witipthecolleciiop gangheh gy YrasHrm ppmg 26y sismbe

coupRl tMe bfocdsginBlchanyae 80 Bﬁ@a%ﬂi d’@x’lmly QhATE cbriuft@2E hREharding
predeternlned vol ume of” washing solution is introduced

the ppgrajionted vaqpemgnmpa Sie cormesriop adthyuimiy 3¢ hiavorseppssie aquipepumps

or se&lcés R RARDlchRRted, Td? h%@&%%ﬁ 8t umaﬂ @Rl H a@ﬂe_@wﬁlch

he regenerative cel np05|t|on I's t

dlfelchflhé viegumpall e Ih? érf&remn P(i'ﬂdulft’ntéatmem lﬁﬁrﬁpmﬁmnts & the process.

d&@igﬁ wcﬁg?%dﬁhp 1 &)luFleg ?oqpp @Iﬁsrtg&%?a'ir?eg 4W cBLcﬁ.‘ such as

t1mes ce e pur e regeneratlve ce

conduit i2f. ot her mords to increase the ratio of

re c |t|on

rra?\grnﬁl: %rénc@ tc% ﬁlglu%s '1(5] ; %1% npegs% ner&regé) hlaa vac%}ml&um%%
cancpe Afaetdeo d1r¢ct rlasﬂob/emfrﬂudm 1ﬁclmhng dletrmnerath& celtyy dnerghtthe/@nduits

12. S bR TR R b4 SReitn BERCORPRS el oo ol DL Slompticply or
mar@iatlp chntfeling therpositiohl 6f @RPE @idke alved I inthé HisRmal 0. argeysidm 10

e
neg@mmtwratdr QbmBbiaatidag th@{rhwﬂtFol 1ﬁéta§1§e7 t}{é%éeﬁérﬂﬂl\)ea ceBécan be pulled
C as an ou u ba

ut_. chanber 5 S
thregh e g dnd Goan fgtﬁr crihed pbaye ing soft %éﬁé‘ﬁpﬁgﬁh‘é(h‘ﬁ]érs
conﬁ&téﬂﬁg hRthitd@ltdr] Th&dofOSERABANinSoan 88 RAMI(RGiaDRodrdSted ahead
peci fic enbadinent. A vent, such as the vent 32, ma

of thifbitd Bliero F&e &naloytpubeliamberiney Rerpsofsided corgFingr puch is on the

oth&‘%ﬂi@ Q0L ! @b AOWARSRN SRS IR R4 FifRer. TNthRMhbodiment, pressure is used
i npl enentation, this determ nati on of when a fi ni num
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concentration has been reached is made enpirically
after experinents have been run and 5 programed into
wo beseiaed roni c controls of the device. The  PCT/US2004/020594
determ nation can be an input into the process of what
to vaedﬁlﬁﬂegﬁﬂrahOe delie rdm dne Soft siBEIéoRRMEr Bla88EdAH Q8 BidéPéontainer
gls re desired, or range of cell concentration.
thr‘B‘ﬁ 4 T scientific data, a predefined anount of

adi [nQsGhdrichHIGnRRESIShd 9stbR 10bhaknatdoRpanPLas %Qué dﬁ%r adipose
the systemto achi eve the desired output. Wth

derv@qi] proggm@bg.ﬂls gy ﬁa ﬁffong)ug}ﬁd Hsing @or@@ﬁ:ﬁlog ,5pf pqggcﬁatlve ﬁltratlon
andf sdifisdeh@for. Fok ERARHIE SudhEsy SR GERhiRteqht is (RAsdel %Ql.lﬁgrhaat sV
cells into the output bag. In one enbodinent

regeferasine CObNEOsifian i gvithegompesition eonpniningthe siamisels auidiag adipose
o]

dern’@@ Rﬁ g&}i't@?%éi\ﬂs)t thtdtéﬂl'ne{x]l éﬁfglﬁé}?%gl%é 3 §gxﬂ§8 he Le{}laﬁleg gv%g: tageC hed

assmat@dn‘élﬂomrtcéauvs diltration nficelly &ommmaavwllrcegnpmmmmmde
t.h bag. As

but%Fé rlL(I)Z lugg%(de @ ]'ix}nrg E.Qééfe‘é‘é ﬁffer%r%d 6 ore géo%]ep r(‘r)‘[rJ 9[?86’ r%glfacg grea of

the filter flove direqtion Iwéthgy&eemtm celd cdxﬁpashan heing ﬁherpd dhsume of the

1nﬁIsec? sa%}(éc' ttr%rrig -m %Brage grtgss%rgeogl g%{ tge «Fllgpoggm)gt&tc 1&) Elge and

v1ab:1h9/rrber 20 via a condw t, such as conduit 12b, to

e a decrease.jn pressure wthin the c IIectl n
e haAR985 TEPABER SF (hF STRIGM 55 ROt HAMEEIQNSE 4 ¢ he
ass@hislg 86 szmg nﬁblaﬂfeﬁﬁ peiColixjve\fittyatidh afd edihebatation sdeParats and
condui fﬁee ar di ng the oper?tl on of vacuum punp

concentias f@ﬂlspﬁwaﬂzf exaples W&P&W@hemt%@nﬁée

proe&s@g clﬁlﬁi%ﬁﬁﬁls H&ﬁ’neb@s b BB RN Ry dlricA) Ibo? RdviHY £5iRRA111TBY, a top
npl ement ed by using val ves which direct the vacuum

Sur%Eﬂ %Obe rdanottgmspEpce30c.as AT 8 Figyag 6. b sigrilerven 32 is provided in

Wﬁﬁdeqogm nts in the process. In addition, vacuum

26 may be coupled to the waste contai ner 40 via

c orkl metem@é@wnh%f Figiel i the nrpeessipy ehamber ¥ ig Hlustrated as mcludmg a
filtdrla QB 360w RRA !
1 tv aac uu mﬁyp u rr‘g 26 lr%gud E%ﬁ‘%bfg{eﬁsz é"gﬁ = gggg?g%tfﬁ% e af %Ilci}gvsr%af“ pore
filtr[36b.dEhe nonetizadiof thetiitersS6y emcithttipielly afel i a ranige betykhert #hout
0. O§ anéiibjﬁs and &lgo % T@Jn‘?’cré}{se gfﬁé‘[ ecp%ﬁr ﬂ?er H goqn(}; e§ M:Hl §

I rections, aut omafi ca nual Iy
dlamotnlt cvf(abbutrigim,hed p‘@smtall pnrecﬂlteo}ﬁ@ oy qmmpasev;wlrase&tlﬂaﬁldlhmeter of
aboﬁlm3 3 le]StIg %%%m?q?h%an% Y%Rd £ ﬁl'%% lgav% ggur?ac;: g%s UF eébOB{ %&%Ct D lters
3 6atdné 3 Gis élvmlf: an égator vEthp peeessing chanbec B)(mm mﬂndemrﬁ;rsttdhemaﬂﬁ Ta,a

t e ener,ati ye .cell.s_can I | ed Q
secfiff bRt 308 S h B RRBE T X5 po 8 FRAR Fisd et %
located b’bé\a?e&leédonﬁ blﬁbﬁxﬂaeﬁ@?ﬁ ad mlgfdddhhmea 376. Tido®ioh, etdsttca?zhﬂs& 37a

r ilter. The_ soft-sided caqnt can inlin
is SE‘%V@} ‘?Sa’ﬂe)“géltﬁwrﬁ%‘(?’ﬂ 88381%@5??5‘85 C‘E’%‘g’ef ﬂ(} ?ad g ‘f'l“t"élfit pofiida and an
outfet ﬁtﬁi 316UtTRE {IethasdabeddBig aﬁn@eﬁmflhclﬁdeg Qélu@aﬂﬁ} af pets prov1d1ng
is o %f;rhe ot her side (e. ovvnstream sid

e)
CO"HF“‘?‘WQO? Pathsyfrem pp gteriqrof the .pgocmal%w 30 oy the wgrior pithe
probR@AE ShafiB¥esd, BRhhepeRer1at 1% araali L S fHe%hQB‘?a sod, tmdsz 1@6&&
container to a second soft sided contai ner thr ou
illugtratadeas being disposed in the sidewall 30a of a body of the processing chamber 30.
However, the ports 31a, 31b, and 31c could be positioned in other regions, as well. Port 31a

is 1llustrated as a sample inlet port, which is constructed to be coupled to a conduit so that a
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I n anot her enbodi nent of the system 10, the filtration

of the stemcells and/or adi pose derived progenitor
wa@edos®1sy be acconplished using a combi nat i onP@F/US2004/020594

percol ative filtration 5 and sedi nentati on. For
CO@R@S@@n@OHQimh’Ig rage&ymtlmellsm lﬁ@hés&ﬁmtdﬁtﬁé int&iop apthe ﬁrocessmg

P SRS RERS A ST el o

thaa&epmtdhmd\cenbemﬁnmvﬂt oay befdnﬁb)/ecﬁﬂdnttﬁtﬁﬁtehw récessing
| varia ich are associate .
chiphter St PO iF b hiod 1 2p s P CiscsS] D fneaupied o' conduit for
deliegeofor fatsh washisg dohgionssh is s@lind MG thifteriBrdf tRE Ro&Bing chamber
30Ilmted to, pore size of the filter nedia, pore

geonetry or shape, surface area of i o the filter,

f | ot e [tREtep@itradive EIR Ma9BE MFfodhded 8nt6 Ble! cotPTPRRMYel O via inlet
#@Iteredb flow rate of the infused sali ne,

poit ?!ﬁw% FBR o4 bpferds infraduced jnig the hotésim ehegberd b through inlet port

31Qome s@l‘iﬁeQﬂay tedidectell 03N %e"rb&*ﬁér‘aﬁ&e)’cell Ic&nﬁ&‘?tlo%'m Qﬂn{ﬁgpﬁ 7a at

of { system 10, the processing 30 uses
a r3tg pt 2boutsniiminy The fgpirath of thp padize msgcfp@pfclbmmtm@ts the force of

grafvlti' t T@ﬂ&@o@éﬁﬁnéﬁ%s%ﬁ& inQhe &Qm%@ﬂﬁ%ﬁ%@tg@@ gefp}éte base]d on the

concentrate the tegenerative ce
dengity ofige calls. Tamically, ay the sading isorcedep qbromgbgsucngpmmnm larger
|
B8 BT A OB B G O S 092 BN S
CCIB@Od P@@ll§h’dme icarried guayeth®ughithe seond Bltard6b i@ theSop chamber

Q84 Bk LG RPN 55 ot TR B e

cells mld noHédnig ptac@ which Iatle»le the smaﬂa:k yar88es toldk Ciberkad hatl@SriddWt with

I R e e

prets;apa grachéry iana@niained inr thﬂ@l&ebsﬁimmﬂwﬂhﬁ e odd8sinl 0 The upper
118% fp 10 m crons. The agggggore fllter 36a may
chambiyt CSan FYPRILSE Gt flprothep my O PUBSER Of3haabsorkeny ntGH@ is to
tragS i@ hlhwzilﬂéc&)rf)ﬂeink &f th3 ﬁbutmo E¥URIthat rﬁ@g ot &%)gs |?hcaﬁlter media
odi men

(%La ter of abog@ mm |n one e

it deprogggsingsolutipn, a%} éorgramplythesslng flows s'fltwﬁzream far s

absdfberiGiedaddin 36 B tiPe\of HRerdhtdrM 81 19 hbBfbehf) 6r Qﬁ&:@@xﬁ%kﬁ‘ﬂs or
chamber 30 to include a first chanber 37a, a second

corgpRR o beilteredpt. AR pitfley perherndie added abaye thasmfiliento help draw

ff fHeGwtsR. Anofhef !
e 3band L 70 chanper 4y e8] SEE LRGN R Agfor o
help pelhefé vagy tiserbgmtanadizesn beimmjeméntedrvegnons inthetitiestrated

31a and an.
enBURER O, UM NDYNP S e 8l ) Al
aW%ﬁ@PN@@SCaﬁphurallty of ports providing 3 o

1 i.or I OCEeSS |
B S RHRLS A A L A PRGE Y
havg ©een§uﬁhlea§y pmata@d&“fom sndllor cezlisl dnd%;irotem'sfhhe {omiiositidd Sontaining
t ed osed in the

are illustr bei di s
the SbBen AENSBD uloBotriniop MGl o EREN G mace
ﬁlrthb)\mm&*ntrattd]ﬁqﬁ) drhiasbédh aema 20 fromrotladBes 309 thréhgh®utlet port 31b, or
Qr la
while §1s in (e gamber 917 51 01r1ee gnbolghmen?sihey\cl:eolnlcentrghont of?z:ells in the
composition is increased in the following manner. After the cells have been sufficiently

separated the filters, such as filters 36a and 36b, may be moved towards each other. This
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is illustrated as a sanple inlet port, which is
constructed to be coupled to a conduit so that
W@e@spe=sd i on contai ni ng regenerative cells caPrChes2004/020594
passed into the interior of the processing chanber 30.
moWicnt Bdslhd &ffelcd df4dducl @k RdRinfbeBitleh Be RO Hitek P8 ?t the QBlﬁﬁile of
coupled to a_conduit so that the separate
Chaa'gﬁfc%ﬁi r%f’@aﬂt’élé InpegnbgpRrahase ReRsgwdedrip s?nqeff@nmtheth@ @qocmmg
chatriBer 7016 GRHfAtE GorcBRMHRE offle iR rﬁ thd L6m{ &sltiolnl mr{eaehg)qdlﬂl%m

an inlet port constructed to be coup to a con
the ¥ hratimg membermgy b coupled tsthe ilier3oh ée. sdlha smdhpors fils¢r). a¥ibrating
can%@du'c@@n fn@&igncte he célﬁtbgcl:dngﬁg &f fechﬁl tﬂg &S S'l"lﬂ:Qecg;éﬂ&p faly fﬁgie of

I'n use, the regenerative c S nay e i ntroduced
the corepasition eHpw e ekress Blie toiba rdnmdved apwaste B she SH$ torte or
cm@1#@&d%¥§&ﬁ£h&§mhﬁgrOduced into the bottom chanber 37b
rough port 31c. The saline may be directed
t hrlp aygtharlgmbpdigenie the icbncenteatioh Oﬁthﬂpagsndrato/ﬁ cells is h@ninphshed in
' { &0

the ? (ﬁngﬁﬁ I%l%ngle?s'&@eu ch Cehsa%)a% E)eecl:1 ount® leema]\% { e§ a'ia eg #‘% Fe(ggneéﬁ‘%ve cell
Congmamom yan bElen$fbmed tofansthdrichenigr (es sholwa) oich aisdsravite to filter

anber arate based an the densit
out GRAREL sdilf M grpdotted TS RREIe e Pach et gt i fame
tlmé hy thelpdrcdlitidnc Gmasdlhiefﬂtﬁtldd?ﬁaﬂhl&rﬂéﬁfmlﬂﬁhéd?)ylt lﬂtrédﬁemtg thel
ositjon settle to the bottomo e centra

comppaigR P é’f a S‘L‘B‘ Yhigh kasgppisisize gmednedren thogt H) HR tagbopt 2
midishs C &fdﬂe%&b@&&méni hewitaple fillehas aperdidiol hitfut B&lcrbMt Phel BRe of

0 nmber 37c. This filtering is acconplished by
gfa‘aap‘wi'ta? 1oy ﬂilerﬁéh?q ) smaller patticlep to beapseed thepnah thefEfer phide

pre%@ﬁﬁl%i‘the c8lslin tRc8mp&iticco 'ﬂewmn@ﬁ:ﬁ mokcd. aldpuE dgmd _
artlcles to be liberated and carried off with

conggpgaiey qfig élls hpg Seagyabtained, apd pfter3be filierpdhamnaligeppriigiesttage been
rem%bm bABw g MRS l{ﬁ@regaﬁhtl(f{l lccgﬁli)s&ﬁ%rﬂﬁnﬁﬁ ﬁ‘ntate?l~I to remove
In the th ers

gradi ent 1S maintal ne

the e¢lls fiymobe leragdimbsequentiy thpgracentiateriegen@Fivecalts may be
r e h

rarSUTRY oS Sp AN L! DR maB Haficttd SR BR3EwBc g an
Outkhe solution to ensure that they do not cross the

; Iolrﬂl g ‘ﬂhraen?ﬁ)ghgégp ttl?e r%?el%ete{noe q:%ﬁsc’:larrrllgosmon%on? &’% cé)lfldction
chamb&(ﬁObemdnsptﬁthdao dmprdzressmgtcymbemﬂo ﬁzvlhbﬁeﬂfthdfﬁtnﬁ:“ohﬂbn tdncte

| S ahksorben r attr cts naft. s _or . onents, to
cenfyifu B RO kP it and Cobi sl Peniaing b o OB R Pratip e well
knoirtie tieqypt ahtd I“hlge be frll(ﬁ be @é}j&atgd Rereif firf thlé fervdd ot lﬁlevu‘)n Gtdidkrd, art-

enbo of thi.s ma e to ap gent | e cuum
reccrgf%ﬁéj f%@%%@ geviess Céﬂ*v]wobﬁﬂtﬁ angphrafygerscire wized hgp: An
exeﬂiﬂﬁt@rﬁ@@s@@chaﬂ%hﬂﬁ?ﬁﬂe@g pAEMh, ceASifilgd deviBe is |sﬁdll$d natigels 7

the flow rates are relatively s

and%x cﬁ)@é nﬁ& % GqBMridigg dsYIET GAURRS 2P tifuge phambher {Séﬂﬂ aé\&bsmeéhcaﬂn in

Fig8 9} @ spRMrAindah ax1¥w}ﬁtﬂe&ll$§em1:@£sg‘%r th&Rkdeon theeels in th@ %lutlon to
adi pose derived stem cel progeni tor cel

be grealas thya e vityif The desgrioy h@ﬂéﬁamteﬁals mfaﬁf@mm tmlcaéleqsr:tge to one
end@d0 the REALiRlg Q%hanw}? ik OEEP&ﬁth lRIMiRP56 g‘f Iﬂglﬂg 738 thiifa ﬁgeneratlve

separ at ed ce I's be concentrate di scusse
cellipelasi Rhe prlet @@nﬂs@s QIiecsnsnfra@cdb@olﬁtenmahelrun@owabmiesmeéd

con(@)JnErFléc{rf (}Ft)" cc):?l‘?ssan%?g dEHAPYS L bPLENE m&flué)f 3npd %Qelégpg chamber
shown in Figure 7 is constructed to separate and concentrate cells using both centrifugal and
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while it is in the chanber 37a. In one enbodi nent, the

concentration of cells in the conposition is increased
wo eoshe4smol | owi ng manner. After the cells havePd@BES2004/020594

sufficiently separated the filters, such as filters

gra3{fh%10ﬂﬂ dord&b ,SpH@lﬁcalllz dil deﬁtﬂﬂl?dtﬁﬁ déﬂﬁﬁ'ugat foRde- directs the denser
Th| srm ment has, the effect reduci ng the vol une

the eeeeRggative celbsgmnogitign, e-g. fhe GEAngEvGsellefavds the
out&?nﬂ%t en&s i tRE Sdritrd lg%é BARSEr. MRYhXeaRi cﬂﬁ@yérQE)q's'dBw and
connection with t processi ng chanber
evengially stpRe @a&%@éﬂtfwa@ helps the regensratize P@ls|t¢1rw in the outermost
EQFRRREAiRBe chdttRPEndSBRPH LaTERIer. iBordingl:
o may be couge gd tl% ?nhe fil t‘gﬁ&%et eOr n@ yaﬂ{eﬁlgwfﬁﬂéﬁ’por e
corppanertp Pf the/regenerativg cgl campopidignde. ﬁ\q wanfe; @8 fhe cenafved wiitheut
ed inthe filters. The reduction in
dlsf/&g[f%?ggg?ﬁéeﬁgpconpo& tion allows the excess saline to
be Ingntanethenembualithent afidie umentml ﬂhs progessiag chamgten mapbed
r v not h d| nent ... th
cor}é}g*hsgde ﬁi{%a e{l %onceg{;ré{?lhlg t}}ego%rﬁ g%r Lp ve e Tbrane ﬂlter faa further
emh@hloﬁp lof th eehtiifughtivm ;fmﬁehsowntrgugahallueramod\fnhg alsds h@appdabd SIn this

een ff | i ent | epar at
e el 5 et e BB v e P GBI rae sch
thacﬁrt]\a dhhetiofal ¢d.g. lsdmwm)i) Mecabpluﬂe@ cg::jtﬁﬂurgrgtyo;tdausfes kélBrand slutes to
t e saline..ln. a rred .e [ .
sedgi RRTET GHe: A BB En b TG e P TGEisgtest populaton
is dppésed bt epposildey., Sﬁﬁhrﬂ!ﬂl&v&hte&@plﬁ@)by@ﬂn@ﬁ@%ﬁmhbﬁhﬁhle by
in,tr ducln the%@fltl nont filter which

OPRpsKe r%%t dhegen &Fer LafFons o“m agliysted suibat the ¢ells and

parfitled Wfifin tHeoRAEn HERGALARINElutAatforithdbet appllel §§ mBRAPin@ances of
ore size of about m cron. The force of 15 gravity

celigeparatign (BiRue-ifersie gt Ak 1 3¢ Hayrer | Bspungh ak ﬂ%ii‘*eélog@l%?@) ad the
pnﬁ@ﬁ@seaqd bRcaYgsddns o{)ﬂuh;z@ FloWahd @enmfﬁ%/a@ Baralﬂ&e&%n 6€4dpHied

in the comnposition | ow t hr ou lter. After
hergipdn Heghs jof e presert éﬁ?lpatrﬁ bironsfskidled !I‘sthhéié bee n obt ai ned,

an de@xfn% 9l llﬁs'ﬂ’gtbg *)xllﬁc?ﬂ’l eld %Jlthrﬁﬂ lehitdiBR njﬂﬁgﬁelp@tﬁﬁ 111

renoved from ow t e regenerative cel
accetﬁnwswth theiprgsapnt tmeela@nt é?h@dum@tlmmélmdnecmédelsgnﬂar e

t

cenfgtloh e B RLBREEA it DEBERRATS R Bhlton ping o
spitwagg rofdre Ssmrabf the vqxraxbtes elhed atraassdyatedrvathth@ﬁrfeseaﬂy mbd)daed

elu]fna{lon gz on 1nclu$? but are not H?nted fod thae rSIZe ncP scila (r)]fI t{le %)mnmg
gen e Ive ce ro m e C O

ch&:kh@ﬂiﬂ&rdla’iﬁ)emr&f lthreamsp m}net s@eledtcxf tiehretop nhmhmcttmg)m}tbamhmr Bow

5Ein t si.tion can entrif rate
faciog SRwerlE b P Bt B Ve o PRy g PRRERE oo
celRrwhidhi apd cbsDeamomﬁ Iﬁion%ldm@\ms th deligifiggation i régenkratie dell§ can
be repeat ein i he .interest of brevity.
be§?@ﬁ@ﬁ$ QFf iaduahe H%nﬁgﬁtrlfugatlon devi ces,
CoONpQRne %Bocﬂﬁgntﬁﬁef r@é@l’éﬁfﬁe @Qokpbditicheelgh ﬁ{é%blﬂtloﬂbntammg the
exenpl ary processi ng chanber for use as part of

regeReRIVE Felend i ceBagegaS%@moeiweikrng% ghgmpetipich sgimning rotor, as

shOMh ngulreyg 1.9A B&Mhd {IHBE iORMLER (RdhaRBerdd8iiBhdl 5188 added to
(such as the one shown in Figure 7) to spin

the&hmm éwradﬁtmlwd_tﬂqyrrétsy Thelewe gads ofghe vaéing %?r“d’@ Pesgeierained
as z?ﬁxln!:t?bn'o'? tl{ellﬁee?lQJf We! r%r,tt}% cell diameter, and the chamber constant which has

been established empirically. The flow rate will be controlled for example with a device
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3 0 be greater than gravity. The denser or heavier
materials in the solution typically settle to one end

wo@booshedssent ri f uge chanber, i.e., an output cheebEs2080020594
of Figure 7, to forma regeneratlve cell pellet. The

sinfilat fo@h m@umb harpubsbsé 6f thel squRivAekalif: i9 B Rbvidea s&ldition @hkide the
“”W6%h a desired concentratjion of cells and/or a desir

ed
fmRer gtheredhy lerasppertiden Withmorg do pneside o thsghambsraad the smaller

parEibIeYWilll ovel t8 tHe® thér, a8 iIRRRGE] HE R §.9. W\ﬂseadﬁﬁféd so that, in
concentrate cells using both centrifu

thisgppliration.ithg sreallsr partislesowll exyh dheichamber p mamtp @Agvaste container, as
shdwiith FighHORS | Pifls nfo®ethdni fdd@alin ﬁf%rsSI%nSH 1 Sick DRarkiRp ﬁﬁrmg a
conponents of the regenerative cell conposition, e.
substgatiallydemegaonyrorsialipn of celnarahas st cslit: e‘?&ffmg'thaéh@b@ of
detbdnfindiiMt file s%?c&lla "ﬁmq{ee %%altagg flofthd ieEtL%Q ®hel g:lﬁ? fhe solutlon

sl ows down and eventua stops, gravitation

(wmlprp‘@nteﬁ eratepseand e lipids balingbeen rammved fiomnhe dhember), the counter
t n m
ﬂO\QLf ﬁ&ﬂg@?l 'g?e c%ﬁgﬁlg‘rag ﬂ}er}ﬁarﬁ@e?wﬂ'l had ?O@Q}%Rcentrgtncg H?lpe{ fe
outSIIdewalé getherlmnibee Thel dountcxrﬁmssnstmvorsﬁd andehe cdilrpcellmas;trmsferred to
ﬂw%%& P8, F emoved wi thout disturbing the cell pellet. In
f6t her enbodi ment of the invention, the
pr osemsvingslciea fdvthrhereiry t}h@rmmnfgl chedbafl0ar teloutput chamber 50

concentrator in the form Spi nni n rane
maf SRGE oh¢% Hort BodE e PO Sras3ar Bafes B L osc Foris may be
deseg;e.ed fol tfangfml tnenaegme&ss celE%Btafdgﬁ ugad aigl dﬁhibhﬂfldlnpdif xﬁah(ods
al.so ie is enpodi ment, the cells may
desgré‘ﬁféﬂg?@dg&g%%ﬂherf vip ﬁaﬁrtawhee sfrpicdlddgyigesneelt qu&fhnng
deviédh & eB Wakinddidd dévites, GbdcfidrbB@lvictLorPurifiSition@éddesf Th&se ports
i ed by centrifugation causes cells and solutes to

mag @l hedesiEed 0 nBIoEkTbe feganemtive Fols igcP R émadditipeal chambers
or &ﬁ@hd’éﬁﬂ%ﬂhﬁ e sf/ﬁérﬁ oPis ﬂah ®f Blﬂﬁlgzﬁysfeﬁ{ for Ql@ Rath&pirPbhet Sescribed
pposed by an §05|te .g., inward) flow rate
aboa(spThe@artwldmnﬁl gnayde gisp éﬁ used tq #d ops oppeEAddidives, e.g., growth
f
facfé)'rsjr Saggué]géﬂglgﬁ ﬂ&!aatg ctGﬁ gﬁlgdé{ #ggéghs d&eglge? {Aﬁ r&%&ﬂ% QEil {)tﬁ,ygr{/a%on
reaggitaaricolh madidicafpaeageats inclEdingagents tbat thansfertgsaes tamﬂ debgl The

poxjtsrhn%&}/dfgg%ta?aa(s ﬁee ?{ed &)?tlgll? ?‘{}ﬁé %‘géx%gaé S{L Qﬁ%% ot%grrgtgliggtrs] sud:h as
impléreg npterialsi(pl.escatfolds prizot fregsents) @esl welb aa)qﬁherrsu@ecaf implangsraad
gentrifugal paraneters can be applied herein in |ight

devi cfes . . .
the present disclosure by one skilled in the art.
20 Hr@wlﬁo&séihg ofsthe adlle mapnlsobe bﬁt&mda@smﬁgtedugwhd h an

triati i apl enent at i.on accordance with.t
G RESEn] Gt PR o5 FE SR BB PHE R Bigeessing
de\8¢emf kirexistngsys @, by progiingalifférem beadinioabl chtainerstané/ or
hat. a force.is applied to the solution gSJn a

PTG PUR e YTy drar BTG Ut B 9O OE Frog additon

sysBRBQE aLQE atd/éfhnl REmBPIMGSME tHedeo £ IR ek H56b1€ [thH sykteficaMbe
ﬁmgwparatlon i nclude, but _are not limted to, the size

sguead by @any ot thp meatsi desaribed shove puchithet the regenerptinercells obdined
usihdBe ERteH ma} BEsubRREE oaé oxt rh@re bothe rfollom% daeﬁ ERtBSioR fofbhEor
counter flow tubin low rate of the counter
mofq ré&@neranglltm)aﬂg el mzwteawe@@ﬁlgdmg/ C@k sheg{ainging end-media
chaﬂgfleF ald- c%ltYi‘ﬁh% I@el@ﬁe@dﬁlg &%SIEBWBM&&U% pgélﬁcghé‘géeefﬂg of Rarsficted

rifugatio generative ce
cells from bulk supply); harvestmg (including enzymatic, non-enzymatic harvesting and
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be separated based on individual cell densities. In

one enbodi nent the regenerative cell conposition,
we2@s5/01248@ sol ution containing the 30 regener aPCTmES2004/020594

cells and the col |l agenase, is introduced into a

hared3aniiey medhafcA @érﬁﬁlhgbgmé&,hﬁiég ceﬂ&la%hw«belngla%gwdge o nq-xcrotlter
to er addit

After the solution s ad the cha i onal
platgs, jinclpdingpickippcells Fomprdradualpells for expapsien) expapsipmetrefls wip
freshafefls); TR tﬂ:b@ﬂpﬁ@%ﬁerﬁﬁg,%@l@th%ﬁb% RSl %eﬁ’cr t‘ﬁ@%fﬁﬂﬂl@zﬁgns

as a, functlon of the speed rotor,
tisspg engineaning applicatings; BIREREHEIC PEIRS p@nhcatms mrahwcm epplications;
har®st (ﬁ*?&%eﬁél@@veedmé b sﬁﬁérhéfant Tcﬂ%axfdl ﬁ’%‘bxr sBfebni lrﬁeagﬁement (/cell

controlled for exanple wt d I cesim to an
groythwysis Anprwlation.anfstiantes indtietian; emaratigmbf agls lnsest(mclpdmgu de
e
hybgg%?(: lltgS QWI Fﬁf&%@se f‘o? ge%%éﬁétly gEP crehgl\‘ﬁ)? Eﬁlﬁb I?igd v1rag eishstance
studigmabdlle forgkapck-eitend tarlsgenpmangnil (stuxih:e; aﬁﬁm@munﬁsatlon studies;
strucL Latll ﬁfofo%&/ %ﬁgyl catul:r{s ga%ga tdl%\éeﬁopntlﬁ,r]l? andI fnséngig%etning laggllc\%lcrnls
exiHor exnenpdd; aﬁ"dxgzmsmn@f aegencrayiva cwh]sdpalaomntsaeqmaed faa phrticular
appﬁCﬁ‘?w?. bhorp oAt it e R R SRR et Rt et Pgion
lmm@np)ﬂﬁlqﬁﬁm Ieaheé mlmimaﬂhﬂl&tﬁeﬁbl}@{]eda&d 1Y Gmltf‘(lﬂ With the

Afte en . determned that the stemcells have

Ero R EIgtiL IR 3 S1F (AP ok T oM et oy doald be veed

Seksyaleuamoe dostrited YoMANTGe dvhwmﬁlgmrbs eﬂllﬁli)yéd R8hik kd¥afliSfor bone
aV|n? Heen rempved fromthe ch er), the counter

mag e ed SEBYTHY (Seifiya etaly PA02). nghla@pméh EHsnpeyithepy differential

adhtiefde th BleMssicCaNES Btaﬁlﬁﬁreéhltﬂ)% Jqff‘)iled)ﬁ d f0fhdr eRbOULRAAR this
wal | of the chanber he counter flow is reversed and

invgntign.c ) this gmbpdimentdhq fingh sopencratiye el pehlet is tamnyed Fag. theentput
chaRb& VA PRLd Skt sfewnhgyﬁaﬁ sfomdlﬁghﬁe ml%ﬁéé IBEpGRATOREs 3Ra

orteoutputcanbr ylncueoneor nore
be i gher form af gyconvensional laberagnry Gssue oHmrgincyhgtos ong Biomagter-style

) .
o148 s B0, PSER, H08)S005S) Bt .
US feteetrNdh 433 &,I@&/ elp ap ﬁlta’mptyp einbedimber botell expansommd gelt sultuee
conﬁy}a)n&rt c@H(ﬁ gé §e V(Ii g):déé g)gs;t}] é%ﬁ’#m %%/t tlne%u %Y(L,l%%ﬁ)’er %ﬁ$w1ng for
shoptwrm‘ adbabncrmndyewe(ﬂe:sltur?hé&le athostesienmﬂl call sopdhamode sTlgsn ed

=Tkt olel! regenera
alte¥n§ tn%on gren ﬁmﬂg eIt onrlte {1 n oef r% ercs?h V(\:nu];ﬁﬁe c??]r cei& )%qag%oxbr
cong®ngd td theﬁys&ﬁoztddeémﬁ\}esh@ﬁmﬂ tﬁcb’r rémhevisgtive cgls TRABMS system and
1 des crlgsd ahove. The ports and conduits nmay be al so be
PlaGrREl WE"L P e or nore additives, e.g., growth 20

f adh@ing the Ro@bSIS Bﬁd &indrk bddiksues ﬁﬁ& be §ddell W & prOAGRAWith the
cell ansi on rea cel | preservatlon reagents or
varigy qhaRBs PF EoRfATSFS a’gﬁf%eqhﬁlaea*eﬁ TRy It g Ehfss addithyes may also be

proviBE@ e ofSdeer ?@te‘iﬂ"‘ﬁs&@dtéd&mtﬁﬁ'ﬂ@ eRQigSyA&H op%ﬁiﬂdietﬁ%m the
may al so be used to transport the regﬁneratlve cel

exiftige syskratr Hos exparle. dy eastainembegdiments, the additives areaddeg or provided

w1tl§fﬁ@fhfe %éanopxrem*aomg tHe BEHEALR) coAS ¥R the FSteMl ln%th&%wo&ﬁlems
thee{gﬂlants and devices. 25 Further procéssing of the

ves prgyaddad<s prided by cenmeeling\p new copRingiLATichgmbpds gomprising the
additives into an unused port of the system in a sterile manner. In yet other embodiments,

the additives are added or provided in a second system or device that is not connected to the
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i nterconnections of the disposable sets of the

exi sting system re-programm ng the processing device
w@booshedexi sti ng system by providing differenPCDUS2004/020594

addi ti onal containers and/ or chanbers for the

sysfexi &thd&;ﬁeﬁ:ﬁﬁ%@éﬂtlo@ys&ﬁ@&ﬁﬁnﬁreﬁ bglidltives i‘ﬁ@lluhesaéeﬁts ¢haPHRintke
ditional éstens or devi ces and/ or any

wa nd Stsperezatipp padtives tht eghansptheviabiley of )‘}?taéPrYecC&H ppRulgion
durfhgPREREir g WML £hiPIbiA BYer®f (e Iz ntBIARS), dRBEVL BEH M&cytes

such_that the regenerative cells obtained using t
and{argehiporselipeor addbiives that enrish forgell pepudations efiiateres] (bbmfﬁqgnnal

adtefehte t@%@lﬂ‘ﬁia@@mgﬁﬁes%% &ﬁer@%’é ﬁc nﬁgﬂﬂ@ EL?JS ?{ﬁal C&huktion or

pes)and cell rmal nt enanc ng cell sheet

enrrczmlﬁtn’é celheppiratiprs) @ﬂw@ﬁ@hﬁé hereigub- cul turing; cell
se seedin f
oo A AR o e R A
methpéh &ir @@qan’gmg nlzcymt:@m;r,atmgj:he mtyﬂaitregcnham\xee:sﬂ It)rpg may be

em@gg%ir u\éﬁ% {hg ﬁbé/f c?ﬁ%ﬁ)em 1c (ae 1b ’1es g}%lt rﬁg%gn&rg%ﬁiﬁ ng?%gé Il)resent

on |f¢r(ﬂxaldpln,gstqm cdtls Iogpl(ogédltsr éeﬂlsxm d. reddmhdiaabremédr Selst IThese

. f II [ II
iR B R SERRR e Phe P Pl i edfion biegioc
remiolaarof pywamm dellg)t d)r(liﬁﬁmblﬂahéiﬁ e red. glriﬁﬁ@c'ﬂllul'ég m@ﬂd@fsl sGéH ds@ASymes

lC rot elrn a ations; viral vaccine
m%@ %%%ﬂr\gé@ﬁ e 5 Wdisilupiepie e apted upgn by specific
enzWB:e Hrﬂﬁd&ﬁin zf Qﬂld@ﬂﬁﬂéln’f&rﬁf whE ABREVESropdFBASHIBRB Y a1l for

rowt h sis,. inocul ation, infection or
difiefs %gﬁl&ﬁem@ Pr4{YtigR bt Pagulas PPpyaion of FrepReaRtivg cells within the

findV &I pelier@uldede! ifdeiteFMtd tHE Sutilt chhbes of @E sﬁ?e'iﬂreab' lity
studies; cells for RNAl and viral resistance studies;

cel Aaltegataqrehodinant ofthig diffessnsialadherenagiapprpachiwatidiselude use of
antﬁgcﬁlbﬂnﬁ%r BothbihdtfAt b%tlﬁ&#&l r@&)ﬁnéfng gﬁ:llf E‘?rloléahl% §%¥rentially
appl i cations; assay devel opneft
expéﬁﬁgﬂdr?@é?rgﬁge@pirhﬁ"@@ﬂlm unpvangedenils e&@lm@iloe on ﬂfe basis of
expfosEBNSt Sgg%lﬁé cdhl ﬁlﬁgc%r}ﬁz{rﬁéx oF grﬁﬂnhat{%ﬂ? &{e%éﬁqg%lgﬁlgé cqmmonly

require or a particular a
appusd w@mqﬂetlmwlawb am:hothe@axs attarhpd @ﬁleﬂb'l’m‘llmjlﬂeyﬂ}e quascdldtphase

[ h
PR MR Ao PRI ARS, S8 LRIy o3 oo
et aby 200l Ngolsret el 260l )cel | s) or Iost due to absence of
required drowth conditio d be used . Sekiya et a
i 8B P BImeBr v RS AR S G YRRy B Trrpnden o
fluitl Irageria Efgamel ihtora doatiiold Sordidcomtittucey dersit) gidednt el plced in a

ekiya et al ., 02 This roach i th out
cenfitpaeutb e rrafonficel Baruiaton: y/Be Biega e ket dh ilir o)
emodithéht b(ﬁltl&@(ﬁﬂslﬂ%d' dp@ro@c}febl Edchas aﬁﬁk@ﬁ KS'Pﬁiiﬁ 1997)1 thcﬁelumatlon
invention. In th enbodi nent regenerative

(Wit P ARy R QPP B 0P (Ba @mhlm% @P0Rppy also be
mnmb ed into a second system providing the cell culture

ggonent. This could be in the formof a conventional
heftesaples efadditives mayrinclpdecadpitiond! biplogical or structural
ARG §é1VJl BrorefhiABY '
r@gao GIR s SUYlRRRARN pEre gfokm@rohla?e&s T@Eﬁdsﬁgpq?sgﬁa
agents, ragdical d;slqaatoe ARy CFQ@bH@UQ@Sh@@g, as|discassecaherein nBeri example,
oo TR b ReEN SIRIRIET S e i By
angjiogec pvateoogenis grewthfiosers, badldgivelly getiveror mummpanm resorbable
adherence and/or cell culture of the adi pose derived
cell populations. This

-38-"



10

15

20

25

30

al ternate enbodi nrent would permt integration of the

cell culture and/or cell expansion 25 conponent to the
waeywsem4and renove the need for renoving the cetT/BSTnoom0594

this systemand placenment within another. During the

scaffo1ds, @8 6thBithddAVes Rend&H 6 eRthelid thy 88ivEBY effiBacI AR Ry, OF
prow ed wth the various chanbers or containers as

funpinadpd ihenopelateimelaegenerativesslly way hendded aHiregeperativgell

pop’ﬁla%@n hay PO Y A184ifRE b Asdrtit o fANCA REDY S SRR m&eﬁ eahgd
th the existing system or separate fromth

SYS@SH (@t deseribed herein orkapwi it in F‘ﬁh@éYab’aF i fémgmmﬂ@mesor
sup%;féﬁleﬁdcgé fuh¥h AR et ceBE RY b t1 %l‘l{lilcﬁll:}i? optﬁg'gpeutlc

or renoving the regenerative ce e system
purpgse o Fpregxampleozinpriransier tQChmqdeItSitqnegella a@ kadwe &y persons of

OI‘dlea §kﬁﬁg tlﬁ'ya Qy&gﬂg&e@% @4&&}%008 . aiOB? r gsrca% g’?&fopf and may

r|S|ngt e additiv Into an unuse
mcls,l;isvleaﬁransf@ctlgu techniguesand gyore spnmt}@ﬂlyoﬁdeecr-a@mtwdd vieustgene

d d
e 1AL Y RloSe A REr B8 BHE 3600) An REERRo RS
2009). eNenvirdl beed téchmqueSomay adsmapﬁpbrﬁsrrmd asadiehlcbsw as(Murarhatsieet al,
19088 R e Ao S e b el G istig R R o ctor
or a:@Itdknreosp Loaldiatso bd uddedg Epsimglessivadousasll tlrrf]‘m&llﬁﬂiljn&gents are
ents a iotics es. tha se
cisgipeq gtk o pbR aimmsh b 045 Malhass i | 48 Coman and

GoRIBér ClI999; cmhgaelhlan@@@mh@twws*mﬁ elr ettaer €319; Ch)an and Bruder 2001
dherence to so hase noi eti es or

di.fferenti al
Fukydp, 200} s%orﬁ%?fﬁ? fWhefukfhak, &H?Daﬁew&aeqqut&ﬁnarapowotw factors
or &2tk @dwaaaso B adaed. | ARRIGH FiheQSRAd (R SorHGIRMATINRE PerltS) @UIA-be by

or exanple, to obtain a horm%enous regenerative cell
anydeghaplaey kipwndnyhesat ingluding bismpiolimitedrio adgpayizal frarsdugtion, "gene

gurfs O nlﬁgsréHe%écf‘age& s PREibh, GHY REroliRESR %ﬂ@lk&éem&ﬁa{téd t&éﬁ@(ﬁ:ctlon

may be enployed, such as the use of speci f
plaawm qdeet-essodied virusc dgeric zegepgretivisicllp canldu t@@d@ lpmbs@dalong with

o ot nat Bl nERATRLf ASHL AU Spff BF QRETAS o Bigeying goncs
to thoesills pyes tigwe| saeh thatrirafisdaiciéant dan gontinge orhregpitiated i gy,

ne LV, I n

cor [ i S8l B Dot e L AR MM iU RN Slbons g
thas thelpatasit Eomywihesn thayelklasd/obtissursede bbtained, @o¢ dxanordsi ng.

im eSSy el ey R IR S SRR R iR end
nssgﬂifto?sdwe, apd l@ﬁ:ﬁéﬂjl}eﬁresﬁt &é.]éc&fdmtoﬁtha |tﬂaﬂé\p’lafn? r Ashésed heremI the term
i fferential adherenge .an of a.particular
TR OH ook DR rgiea an g rRece i ferae el
inhid&tlolr &iterfepeivith b@'rﬂaﬂﬁl&ﬁﬁlﬁd”uﬂcﬁb@ dEhmpCHdToF ﬂﬁm@ﬁb@ﬁmﬁféss@é agents

.the system i ment. of th
S““G&F%‘%éﬁ‘ﬁ"f‘%ﬂ‘g F)é?fﬂ@r%wn@g ey dhadmbie T el of

cos@llaROh Sy B8, ob’ua{ asCaBiits that inRftere Mithahd ¢dapHh T cells and B- cells
) reco,&:n Zi nglysur ace nmol ecul es differential 85 resse
via P3d

RaEYays:iay diselased dn Y Petemid b o 2211

preﬁﬁle@ ﬁﬁm%s%rés@% bast 8 c?Jlos%Qnﬁe)ﬁQ 'Rbs! e%}nﬂfes ﬁ@ﬁ@é 1fn'ySphenylate
surface markers (or conbinations thereof) is

mO&ﬁbtrmml% bty thapeeytegobdish i epsembadiment theant | bodi es
imifHrfsEptRGNEBruf X dafiflibikre® With BAAL G ofler MR retR delniP S ©

immunosuppressive drug is administered in a formulation which is compatible with the route
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support structure (Ceiselhart et al., 1996; Fornmanek
et al., 1998, Gaepler et al., 1998; Kobari et al.,
wQ@odsl124sdvbhret al ., 2001). In another enbodi neet/Us1004/020594
cell pellet could be re-suspended, |ayered over (or
of adndmistyatian 2bd fsladm(ihlsfméciBfol asubjearan®doshgd S fficich® & dchidOdithe @ésired
radient and placed,in a

tnefipRi e?“lﬁgg e bl by IIBPOSHERERSPIAE (AL adpinitfered

trall[smﬂ;s forfa sﬁﬁ‘iciendﬁtﬂé tolifduck Polétariek €9 tha FegBidile BB of the invention.
conti, uousbgd ow ap roaches su§h as_apheresis (Smth,
199t esg Fybediments, é § r8$F“€W‘Y°n°e $ M3y b¢,eAntacted, combined, mixed or

adde@ ththe hddities ﬂﬁbﬁgh(ah?%ﬁ RecBEnizd manggoﬁ)nlluallné Qe\ﬂ&@ such as the

néé 01) may al so be enpl oye 0
ag@m& % i Rt oo S i R Asmelt, Tosking, inversion,

rlgpr@dsibﬁlpﬁﬁéd SIm&LRghlE ay ggm@nent s, such as cell
ifferentiation factors, growh pronoters,

i nmiitBtiF RS |thﬁeceblgem1§wnﬁeldd baplagps\inte gl regipicnrapd
surﬁbﬁlﬂ&'d%ta'r%%abﬁ%ﬁa%gé shegtﬁ of bﬁ%aﬁ&%lm %lgted Ec?rﬁponents such as

exanp e, ot her cel S, tissue, tlssue
thopemanyfagtusesclhy MscmlE@BmdrgWhlep (keoven laagﬁ’amagmhrps; 602(69 716;

5,999, iﬁf b%@?%f 63569%11 sfé%g g§ % 39*?To$ 4%%5 ys 47‘5)‘9 or

| ner t nmpoun r ésor ‘e$ca
ad dlntall\sbéthe iferegaiveembadiraeniia adeast hp;orti@i mﬁﬂw gepamfeﬂ andcCy,

f th £
conb BRIk YL HAF BUordliohF LABELIRE Chota o1
ApploptidralNe. dﬁ/mwaleamletdepmm&lwwlomyOF DN EMBRYOG)NEL\BEDLS

Fr Ol BRI gD B A BT 2R S s e
beneﬁnmfges ReoNigioe Pateit Aﬁapsmiph 6overd,0tohfed s:mém&n 181200 h&vhich is

neratlve Ils for i.vati on of a structural or
cor REPRRE T B R TE HSEHAIS e s aifstsdy incorporated

herhﬁbhﬂdfé}ﬂxﬁﬁ for stemcells are known by persons of
or dj nﬁng/ i1l inp the art, as disclosed in (Mrizono
ot Afithe cg Brociswgathe feegiierative pellmay e anamugllyi reisietrdefrom the

outMlt E:Hdmﬁef anied RNE M@ bé REAVAIiAlY 8eliRRAdTRE Ssus R ECA ;;}Jri‘ﬁgé Ifyr

adeno- associ ated virus gene transfer techni qués,
PlaGHMSE] 1519dbe TeRiPepiint 1ier. sifpguiBtceNs intromelag other techmque

allow N3G BOHE Q§IISQB tHl target's1t9w%ﬁ)i9%e N%n Y &efdde a»poqése Belts may

niques nmay al so erforned S ose
be r{lmﬁ Hriqthe patgant By any rn%sﬁno“m tg @ersonsof gtdlumlgy shilbinghe aror e

Preféﬁjeél %@Jdlﬂéﬂct; Bl bl tgﬁfe&ﬂé t caﬁe%r g% dc"f%urglcal

. factor(s) or a cytoki cou
impiansatioh.eln adter vmbpcbmsnte,ehet cetl ﬁtﬁﬁb@nttwrazttlcahlv azgemrsedaas an output

cha%lggrg\l_/lﬁ%ﬁrjq L?ngjh aléa(ﬁée{%lgﬁ o% i(%gaéner (]5531?5 e ﬁ)% gah geQ&q?cd, vg}} &H may be used
to p]_@@ﬂie célﬂsguﬂm patierd. G:hqod:(mta,meil.ﬁﬁQ alsdeé tised gﬂtoretheaiells’ for later use

or iy aprreipth, HPusfsy Ao egtormed it teripgpgter. Inthe

embexd et mg;uegman irAlaath] the AL COWS bOippHE@ IH BsdeRitibal with S@ditives

ddi.ti on f th or conbi nation of
Suc‘b%ﬁ?e‘gfg%ﬁﬁaatﬂé °b§}°a g@%ﬂ@ﬁé‘éﬂ?"knom in the art
I Nah pifen@d bhhbodiﬁkntk offihe ﬂﬂ'eﬁtﬁmgél 12ND¥ emBbdineANBEWE I IBure 4),
ene. guns, Igosoms medj. at ed transducti on, and

the SSRPB L GTs. 1B PRGSIHBET et orlifS ApibeHomaied and manua
confpoiéns. (The 8EkeO mA$ 5O EdnAtrRed ¥l dnklSr mEféQﬁs%oia%&%%@ﬁéane

cells could then be inplanted along w't
connected to or mounted on a re-usable hardware component or module The automated
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20 a carrier material bearing gene delivery vehicle
capabl e of releasing and/or presenting genes to the
wa@edos®imser tine such that transducti on can coOPCT/DSE040020594
be initiated in situ. Wien the cells and/or tissue
sygiemg of thd ingerttior prowidescraeredigydayis (es Fgud 6) thaBproipt ﬁﬁber operation
of ffeerh N3 1S Rat L eith Fromahom the cel | o andi o
ue were a8 Mg HBY 850 Ry e A SRS ﬁfﬁ’ﬁ?‘@%"éﬁws of the

presgéune Sndii(a'yhdazeepel@mtejl 1ﬁitﬁlli:ﬁx§hsfa§)tot thepropdriserdp of M6 BisyédABle
o.reduce, and preferably

and/ or..25 tissue
cob et ot e BRER] SR 51ecE RV e TR ArObIRS Qrduipreidin eystem if
thdyfwcur(andrpfbwl’alﬁﬂmmﬂilmpcﬁcﬁﬁgr MAdAMEST aprop@RNtn ohSethbYdRIR dhe

smee / ﬁfharn%%ﬁﬁ ﬁ ents which inhibit or
ér f“%ef SRIACh SABT AT 2 useq, Heifpy Rarapeigrpinteghedystem
ﬂnnmﬂmagsmnmbmgﬁume agents suitable with the nethods
dIS Losed he JE@” i nclude agents that inhibit
§ pagial anq fully avtemated sysismsmatinglyds, 2 mershsingdexipertt.s.,
m &1’6 dsEUr@F p&Edhal¥ f
1 ?bfferOBV|aatﬁtﬁ%fﬁﬁﬂggﬁﬁ&gggmgﬁﬁgé@Sbk&SQQQQQVgg
cor?t 815 forshe ystenpigppemgs ang OROIBROAIE or AlOpfr siémsrolfdté process based
on wEBIRHPAS UR @E%éﬂﬁod@rﬁ&ﬁg oh orG&tb Q%Et | f)f‘tﬁe aystem ma)hbe ysers

exanpl es i ncl ude myophe ate no
pro&mm%bllﬁ/‘f’(@) &gﬁv@r@qegjgmgumthe brocessimg denedi 'lﬁelptqceﬂsh% device may

have'BiY B%Hﬁ%ﬁ gl%g%ﬁmgerdlégft\krg‘re ?%@Ia%s in ﬁ MBE%% pg . For

one ot her eut1c agen
exagniy theprengssing @N BE 60y ﬂlmve@ré-pmmahmddmnftm (tdilotﬁl for processing

blog@frﬁlmﬁﬁlé r(?%#'n :ﬁ% pgpcgssgnoggatdﬁ)%get t?sglrlre]qtg 9 rgla fvo rr]%ﬁlpts‘ fegenerative
cellsahd another p@gduasfor gﬂbcéshmg aqnﬁme itissueftd ﬁﬁim larger IDRIREHS

t 0S s e dr s adm ni stered
reafRANE A rud Bt AR R B 150 e Pl Hiomtermeed sillesspiich

provies the u$eegzetheplabplvz&e pith&er®to dplitizetHEoERNbaskdod MESSr’s
rative cells nmay be contacted,

inp R o e Voo ke qevéseqtlmd@@gﬁype of
t1ssamb!e1ﬂg’ proteesudpthe &9 oNBdtRBloceskig hidd ?ﬂﬁtl&iﬁ‘éhlﬁﬁeﬁ 13 . E q
rpe

th %ltatlon devi ces and associ at ed net hods’
eﬁB?%? prlieglione§tenpl e, rocking, inversion, conpression

p ul ’Hﬁ@o%ar@%'y Ao ARbW 8hitSmAEh dF %tebksﬁgh a# &mﬁgl‘ﬁhg Bl i?%%ess and

F the cell popul ation could be place
egr?Sée éwémndéﬁwesé alonpDarHedar ybing pa@lzsdvmamrcéhrm }a@tpscand valves of

the SYHeM; RoMfol RBE prPér‘%Edp@h@e aﬂgg Ng?écﬁégggf &AUR3R ed’&e%tl gyeh

as i o those manutactured b Cro |osur ery
blogkages widpressurg senspysgnixing rageharikss, mgas266g mamosmgarﬁssaa dnd/or

fluif tFSmARA4 1@ 2 D 243, 931
Sy g e it Betureid ek ar; wdmgpine
tempesares of e W@IIKM comperivets seipahet echtrahdbvives) aed integr@ihg the

sepfi N Bl R PR i SRS s Sty 1 atposssing

devRRESERWADhEN cORtriREh spvBRYSE 6 tBEtitsGe fpe BEERDIENsed and/or the

TGRS, Pyl o eSS b B

perﬁéppddl (eat, i nsnue 6fiHadékzn e ihifg ddedscSapimBmentddwit? %@merélm"e s,
oS, Slnng 1%ga%@ gned d the contents of which in

° pf ‘h% MESAET 2 repait éBPE‘F@?gF YSing kegsnsting eqll coated bone grafts).

The processing device may also include standard parallel or serial ports or other means of

communicating with other computers or networks. Accordingly, the processing device can
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herein by reference. At the end of processing, the
regenerative cells my be manually retrieved fromthe
WwWQ@0nosipsd chanber. The cells may be | oaded i nPOT/ES2004/020594
delivery device, such as a syringe, for placenent into
be 4 fihdlaBnk RhiR B bdMsRiakdA®he oS MBLUHAREN devided ForaRBEHLAN |
or other technique allowi ng delivery of the cells to
progessng methads deseribeherdinn t he patient. In other words,

celTh® soMY¥arb thah aBGE briablofatel %ol&%ﬁéxﬁ&ﬁ"n@b’da@aﬂ yncmﬂrgs for
known to persons of ordinary skill in the art

exampkef Be It avehers af denesable srspaarnts rearnnéwﬁm arhvolteaineasyements,
|
Gl 0Bl S Ay A TP e
identityeigand taes patien uimtlbuctc clmaamyefprrmmdnwt bithe ﬁevndwel
t
cha%g{c/apteg(g S e%%?%t@rg{]sgghea% X rgardm%as%ﬂs};l wo%lﬁieb% tlhte%rﬁgeg po
perwd detaientey Oﬁtho;se ahmaplds éfon eeuhpleodistosable Stehbt werhbes addexpiration
datéﬁeﬁ%t Exglagérgipg E)ﬂa ‘[wn &a\(é) 5Y tﬁés goﬁs/ E | o?n gat}%lk%ae € Fﬁntﬁjﬁzés etc.) into
the probesdingdenticandfs pad ngmmentamﬂnmfmmCessmg This vaeld rfedube lﬂied
I n_associ.at.i i

opngtuf it ol 08T SEu Mo Pt iessnrBaain e 860 |
mccnp(ﬁ'ﬁted inglthe pheeisimg b vicOlsidgeU$ B yesthérQiterfie gort ahd§stem

119) h Figure 4 he system i
knog e f‘&d&n 5 e st ﬂée mteﬁ@t%‘fgetéqhoﬁﬁ@ dgigeptry

and@et Anent8idn aNle PRIILES| AGRINPOREEPOSt of THESe SatshQ8Rs %Mldh)% part of
corrp%%_teed of one or nore di sposabl e conponent

the RSB RURBIEBTS GaRFREGIMDS GherUoneEbr &SIeaT dyeiwaly this would

reqERTRERAHEN Sa ek Lonpokbft (R VARLEHSYRH I Briftkr &\Rr in software
I nventjon provide screen_displays (see Fi ure 16) that

plugpngpfstfagsrayput cm@q*%rtfpbmpraﬁert(% %V§§3mﬂ ke handwarpbde
deviR¥stenms may al so provide a screen that provides status
of the procedure and/or the step by step instructions
as In gertapreephadiaents; degpstan istahllruproaiedsysteno oo ereantple, Ofe
o 3 YT BIeTIE GRS RS0, BERRLAT e
and"the &yatbmesav@@tqmvgbalb'wsxdmtée rehum@hrsstmandlsmaraltmandmencentrate
| G c h
reg%lgﬁggé’s g@lﬁ 'iGH %ns@?ntgﬂp?e%%eéu%n%r\gﬁg){lte f;ug}u?r é} ?}ZHJ% Tfe L{SGII 9}; also
inpttthhecnmghnt o, r%epetatl‘te(mﬂhreqmredand alldvethp aydtermto aaprdaté thie Iraquisite

am(tun ofr[assur% acr:lr Stc%sg gueo :)\C%gde%tﬁlg%eg (S%?‘Ee ag% 1ngH$es a system

whials smﬁpameeﬂ bsmg tré&ﬁﬁi@ulﬁd’ddgﬁéﬂrm atrinéibesf@y g devd di@ndre)user input
cont r ol c for the systemto qperate a

to
Pac e RGO o) Dl peeT CHBRER RS s erson lso be

run iiS&€milafPhhatic BdEQTing Mhl(ﬂ&ﬁb&@btﬁﬁ%ﬁs thE)8h BdrtaliDdtés without user
aspects of the system rmy e userprogrammabl e via

mte§"(9f"t“\’/9atf“é rqqég?sdisﬁg‘mieﬁ’e{“f%‘ TS InEOEEG €8, ocqtfe In other

emtIRERES H8 Gy ey iscaesﬂgpevmiegx\é&d @?&en@ Ehaf"@iE;ﬁay@'h%trﬁétQﬂE TR the
sof t war e prograns in Read On é Menory . For
uselle RRTPTE PIEGRCTRINGE ORI RYAYS Algiredeterpgd ﬁ@me W@xmré@ thmed
roéeeélsgﬂ@e'vecewylp%ﬁ& ub&§ tth'ugﬁ 8 SteRInckbesshly 30hrofh Hsb@ibn of
ram f or “processin ose tissue’to obtain small
tubmg,| mger@qmdrcé}@eé ﬁ@mmn,eqté of the system. Accordingly, the user can ensure that

the proper sequence of operations is being performed. Such a system can additionally require

a

confirmation of each operational step by the user to prevent inadvertent activation or
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cell s and anot her program for processing adi pose

tissue to obtain |arger volunes of regenerative cells.
wab@sprasessi ng device may al so have pre- progrBemEs2004/020594

software whi ch provides the user with appropriate

terRd{aB5R6 Bicps §Pthe Pldcfs Z th 4 ABhGeRBBSiMeRRER EyRin LlA§ iHEAE ' S
i nput of relevant information such as _the anount of

auﬁO@@@ﬁ &sting peoptaqm corregjnicrtion of tybing; shambes, abgence gkblackages ete.
In D& iaNGh&eRbBSRRHs, tﬂe@st&ﬂ BﬁthePre@&ﬁ InvBtRE§SSpe of being

mani pul ati on requir ﬂﬂ¥ e of therapeutic
pr%pqamm@datpupeﬁomemeltlpfmep%m eongefratiprsRyoegsses phirough automated
SO0l 8. ME 25000 0Tk, RS
dutingﬂum}r}pm hpatigyt wiyme tisshe thatgvouidhethersing bvénsvé§olé¢ctqdheto the

t I r
o7 AR M U SR BETUEHRS Al gyt
tmpmﬁsﬂure sensors; m xing nmechani snms, neasuring the
S set? rtﬁ allb%§ue x%n(()jr{eg{s o];’ lé's dstetn? mgg bggl\éﬁo%aﬁe ﬁ,s_grrgd to herein as

par P eUIAr u5|n volﬁ ;

“disposatilasenis)iy, suelmhewlmttwnesf thé S)ts’mm caarbe disposed rrbafnae akiagle use.

h | dev ti
TSR iR BT At A5 o0 SR OB e
patiént’t Vigsue witk bhdispasedof pléprlp aRerdsig Nedd evn skempRFYy dspdeable set is
control_centrifuge speeds based on. the tissue

NG M BHEdde ln STBRBFY TRk dgRenLdR o lwﬁhﬁea?qnwﬁnw of the system

arSptB-seAREd Ahd patkb@IdRE af‘@rb‘é%gdb%iofﬁﬁasﬁeh’etHaVﬂ@%as@fto use and easy
, E@ocedures to be perforned (e.g., tissue enhancenent
(0}

# Aeyl hafichipuraty the agrd f%%ﬁ?‘é’éﬂ SAPpertioByECPBIp|cY gouting of
tubifg doPnePbnP 'RER AR A1 EorkSnbiits £ el RARE ih&iphdive to manufacture,
applications using regenerative cell coated bone
angy ﬂ’&felf@? domécrmt@e euhstanigal qenenesedugmisytheir disposak | 1n @ae embodiment,
7 <l
thdi gg]am Hidky g@ﬁgtévfmétteﬁqg é?EHaﬂ ea 3 TokRirls efﬁfsekgsablggé&f: ) @mprises,
comatsﬁsehnnglllwof o1raengisty eﬁﬁmcn@ectielwl@mb@a?r% thegragessing chirobes 30,
S r .
044 n B B-00504E4,008 9 HLE SUGHLORElSEHEES: oo
theTdseocitddt onadats riﬁyor tubingwIif pmfeaad embdadentodf the dismsatdé sets of the
sy%erH rhéeg CZ fcétloél oc%amﬁjerr} ané {})lr gsn?lg %hangbr?giib 9{6 coHnnJg%d %y ay of
coﬂdmts U2 dreant hous’éd in eSlsglé fmmb Ui mtadng: sdal nelmumheéFlgures 7 & 8) of a

P BT o P y oS RL R D e e PEHE PR erred

enfbo@imehf) tha vﬁﬁ@fs&hﬁrﬁﬁhrﬁiﬂd%htﬁﬁeﬁs oﬁfhetih;@oﬁBMlsethre’icompnsed of the

characte niti system . such .as.a bar ¢ .
necessagy Wi E"ﬁw% f’g’ ‘é‘yCPW{“é‘@‘P%\tt‘@d” ‘ﬁ’o‘hﬁ@i"f‘ﬁsﬁm% g?"é"e of the
sy§éth %NchQﬁat Heguthpy Aal VB ls@Sofs fafd otBX TP tﬂét%ﬁmw tBe §8fem are

| ot nunber and expiration date, |ot nunber an

apRRpriFtely pefyated e d%FCt’ch‘éd eeedggaritont usﬁ’a‘(’%‘ﬁt‘?‘%‘h mpiednterfaces

aldoq&duke fh'e %fe,an@%fpe}nse %qqlred @ st th §588nAgIsE ?édh@eeerﬁ)‘is by
gart of documentation of processing. This would reduce
in

ippding bW ta Praperly seop e systearandplegingdhesusesindhe eveptaf ap g@encous
&?adlng system coul d be easily incorporated into the
pt ocessi ng device using a USB or other interface port
and Mpgtefahe disparble gt dfehedinyentipmwilbhage mayy edremeredipments.

Hé’\\@el%rd tHak 9&{haQﬁy élgltle%garrt?staﬁ q'll?&%gn?)e tlgaft dfffé?eng%}p‘ﬁcﬁghg Jf the system

may require additional components which may be part of the disposable sets. Accordingly,
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and docunentation of the process. A print-out report
of these paraneters would be part of 15 the
was@s/HuEs0 ned paraneters of a programred oper ap¢DOSIHN4/020594
the system Naturally this would require integration
the @fspsabIE kdtt By ARTHRPERIPrisé BRI WRkEnRllEs 6 yMifgel s@ifable for
printer drlver in software plus an interface output
obteiping adipete of gthentisspq fiera thematignt andyetygpngisgenerative eells to the
patidAf AR EDe %mbél%né SXiidtfof thiindeBlet AldyBARQ GHcRIRY §mll &Jb@nd on the
systemi's a fully automated system For exanple
type and pagqunhefifispuei beinglpraeessed. cBie dispesahlesets mayffurtlies gqmprtse one or
moqu%?(f m%gtfb?&lcon%ﬁe?sctg hB %va%%ﬁé Al 5}1(#1 ﬂ;ckgnrg r@%{égntg D&d in
system may automatically asprrate t qur red tissue
the ayrtens el eaamaplesthe disposabie setstreayraogenes @mawrscte Ihbld salinean
| r n he
cnaff by BB AEAUTBE RptthhibRl it bl SR ploBBllle 1
addltmuwtehie a»radmg jodwtion$) ee-suspeneron floidasydilitizese agdms or transplant

unt Lissus and .process th
G R b TR B o PR PR RS B Bnle PR e
andrﬁethxm@abthenmfenb@i ng reconfigured based on a number of

nu n%l@}r cogf\lg)w@g?] ngsyé glgc%reléﬁléeg u%qfu p%éeﬁ{?rfsﬁe@&g g%sgnlée[d&erem or

othérﬂaese&y@ﬁxemw@mctiab #2 ib@nfisi maybegRotidaluh eHeatbing oNDKIE For

which the s ste oes throu certain ste
exa\’iﬁpﬁ g’ct of g inveptiqny %Vn‘P? Byt Bt “Fé’&ﬂ‘?‘if’]légn%%%}}d gage néedle for the
syringé BAs¥@Tpds0etioR@h@ Eterile SrirewRIER 6QH4L the HadTer@dCilfer media which
ot her enbodi nents, the systemis a single integrated

allawsdprthe PIRsEssigs §E>$“é%}’s"q1‘H%ftS efHEPS n@thrroexgmplae/ ¢qyipmengand
suppA&wiHich BEY HOEBU Rith URLiRV RIS o IR M Ried with the kits of the
predetermned tines. For exanple, the processing
inveptipn e listed ipdahlpr 1 aadklk t hr ough the steps necessary
f or T IO BEIoh I fiTib Lk afblel Uibs'uﬂgxes RRATRDE S5 tPEHGH adipose
conponents of the system Accordingly, the user can
deriviad tagencrdtive celhin aseaspance with thersysterat andg@qtmds ohthe pres¢idi ng
invBElhor med. Such a system can additionally require
confirmation of each operational step by the user to
prevent inadvertent activadatleH orternination of steps

Desekiptiph t | at e auY®M®fed testi PRBC oMk m correct

10 fu §ﬁ'ané on of t upidish-DRRRSRET 35 redRs eNOBLiHal, bﬂs&prsag@ﬁucnon
n yet anot her enbodi nent, the system O?Pn}@
14%@&’@%" ssdlention i s capabl e 2fcdiski né%B?réi‘b filipqsuction
SingRIB166d Pk | t i pl Baxg@aawili on and conceniid @llieétessing bag; bag

(60pmPcesses through autonated 5 cont r Ohaspikeia84piét onll@wand two
through the system Thr s feature mayﬁJ@@s pikitsant , for

uring_sur on a patient e tissue that
léf"l’rtgrvm seBHder 8% ali 5 cdilect edquﬁ‘fga&sﬁfe system
COLERH-‘(H( er ative cells fromthe tissue are separated

TraABer SRR GEMt r at ePaagdFeriwilur ned to the\mtelbagt As set
cod %UL above, conponents of the system rray

osable referred to hereln as I o "disposable
Sa@@f’ggﬁc)’“pl?}uch Baxigr BsB¥eli ons 2of t he system can be
0.9¢ spes@st of af t Bixté Fehwigl € uge. This inplenentation
injéc@bnhel p ensure that any surface which conmes in

act t he o
14(82 lt-rarp nee e MOHO_]eCt asreq’d  For adding liposuction tissue to
bag
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patient's tissue will be disposed of properly after
bei ng used. An exenplary di sposable set is illustrated
wo eoFiogp4se 13. I n a preferred enbodi nent, the PCT/US2004/020594
di sposabl e conmponents of the systemare pre-sterilized
208A%hPPGEABEd SOMBhofelt e usabl e “of T gngs el ohafdide and
are easy to use and easy i s to |oad gh i{n A cells
elimnate the need for many tubi ng connecttons and
0.208hpele Bt i ngMsHipeighi ng conhect i ondor BteringaioBsmssabl e
TeRARPANGRhEIAT € Tehabi Vel Y | nexpensi ve ko d@y! aGLuLSary
seading cligzer efore, do not create a substzm)teisgi?l Xpense ‘due
p tq their disposal. In one enbodinent, the di sposabl e
°§‘\98Te ARG BB r edTitdng nt er charf§éetd y HEP3Ph as
Pa@ i sposabl e set(s)") conprises, consists essentially
Litekase HN consi st sReéne the coll ection cRanpg
Coflsgea@ssi ng chanber 30, 20 the waste Igharrbg?d%%ol,\lgt?ﬁe
ngg)t yt chamber 50, the filter assenblies 36, the
n‘g”f ¥Sbag 60 ahtfPRe associ & ed condSFEW012 feruse with TSCD
tubing. In preferred enbodi nents of Skl uhssWielder

sets of the system the collection chanber 20 and the

pr ocessy chanber. 30 are cqnpected b of condujts

12 ?%2% hgrg%“%‘ STHiep fawprpeny ﬁﬁt W?%%?S@%WVQ?¥1&sa‘ftwﬁ§ar§iéa¢thods
displetedietein Fi gures 7 & 8) of a processing chanber 30 nay

al so be housed in the sang riﬁi d frame. In another

preferred 25 enbodi nent, {#deUhri ous chanbers and

nt:al ners of the d ble set are.conprjsea of tt
De&2B _ T SROR L SROTR | 5ed of tire

re cap nmmuni cati ng

Soxypll hegené Tiasic8etsi ng BisheirSeientifid hel syst envso@hiéhat t he

Cemtifiss, val ves, sensors and ot her devices that autonate

Roloh€ system are appropti I ctiyvated o e-activated
as needed wi t hout usgreﬁ(lﬁn/scéér(’%lgnt i on. Thei‘?ﬂ?é?f%{ges

Roter Besketeduce the ti meKemrd/SespBrti s€ requi 7906441 owid upkets

Adbfi6r ey SoRTbagd al so gediise Sl or s, by 30_6dgq;lcati ng how

to properly Set up the systemand alerting the user in
PlagppExpresser of an err oBederdenwtlup. Most of 4R44d4
Tubb sepepabl e sets of tgg,jnvention wll haye q8py, comon

el enments. However, the ordinarily skilled artisan wll
TSCRSEgH TebingWeldr f f eFenmoappl i catl ons of SMRESERMHAEM
LabTiye THREHAIRcRGI t i onglprgRponent s; whi ch jmy be part of
.t he bﬁ“’s osal?l e sets. Accordingly,the disposable sets
Disposabiq) plagiis hemsiat-i sePafien or nore heedl es or syringes
styleGl2MBpl e for obt ai ni ng adi pose or other tissue from
Balbht@ Bagd s@nt and returning regenerative c@hles f1104 43€ used to

patient. The type nunber and variety of gaﬁla%cgge%qf S
.Snd[gs[slri n%ﬁ)g i ncluded will depend on the type an
Biohagatthihags Ghpwbete bei ng processed.! The di sposabl e sets
Biot®rd Wadth€harglssapri se one or 5 norje rigid or flexible

nroaeoccln

contar mers to hotd—washing—f+utds—and—other—proecessthg
reagents used in the system For exanple, the
di skhes@bsablesempommmyoftbeysiemecotprited) doasists bRediRilf of, or consists
r tre trrenta[g({ repl acenent
P

L.Ne. enzymes .a a ot h )
of tgia%ﬁltatédnrrg%cﬁ%{r}l%ra f?rg e %oﬂléctwp 8@@&{5?, éf.?e RURNR, ,d sensors which
actisaté valbdsandvashp bentoBl the ceriStugs Rofd IRCVEHNS frhib bfihe centrifuge

adgéft ives fa ents or n%FI ant materials my be
moRp (i Hied "R Seien SR B e oateoore QgacHpg device or
configuthtithab cehedt thé\dibgdeatie/set &IZR that the disposable set is securely attached to
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o and net hods of the invention. Any conbi nation of

system conponents, equi pnment or supplies described
wheoosion48r ot herwi se required to practice the POWERL0OOR0594

may be provided in the formof a kit. For exanple, a

andkhterf&te wifh@hd RURREIE RAIIWEY chiifdridhtend 8thdr assddiRedvicBR| An
| ength and gage need] e for the syringe based

exemﬂobas@m%cwngqté% illpgraggdrin Rigurs Ih lxpreferad amhodiments, the re-

usable 86BpdrREk 1#1&1{156@ ) n@ﬁ’d Br Y@Bh&hn%sanﬁlct)ﬁ%’ﬁtrzft tﬁeh%generatlve cells
prOCESS|ng smal vol unmes t1ssue her exenp ary

ora ¢hi rawématlml@eﬁmﬁﬂw Wb EIPtating cendrifyge dlnvhis nmbmhment the
re- dsM@Eﬂrﬁﬁbﬂerﬁnsddémeﬂoﬁgec@ﬁ) anfl %t%’?a@g w\f‘t'htag:nlggﬁ ohhte?) (%Fssmg

the invention are listed in Tables |1 (N
Chambert(mr@wsnrwearﬂenmﬁ@ chymbrp) efshedisposably sebas shbrein icEigurbéSA. It
L cell in
AR DRI B SRR LA RIS S b
usable Wmmmmm notTiarbied td 4 rabdimg pcxpmﬁlgmbwmad@tso@cﬂmtelahy ofext e

con#gura on Eénbgc? hggl t%&g? %léls;?nslr?uq% AR ra c P lte(rx) gpeqlllsablgsed

OSUCtIOﬂ e asrte
con(ﬂotlﬂ:rm mab' alsobedse ftlwrprd)qepnmgﬂet/lce des&‘lbt(gl hereBi whidh Batdins pre-

Baxt er, e 1 Main 600
prog BB BV Lo Pt o f SR PO RE Pt who
sele’EﬂﬁhﬁicﬁWatp@Ctke viriohs iagsend ranssalf the s(3tal advagisgty. The

Ier 150 Transf er K with,. Baxter Fenwa
ProgRaeF a0 S e Porsee stpie ] T8 Elspp g igpation,
profeeii@br cd116:iORtirtFarniafien bridthdBaxt &r 1t ibRInlohdinBiof Edrhiflion.

14CGA sharp needl e Mongj ect as reg‘jd For addi ng

The reysablcgompenent gwy e P%?dﬂﬁﬁlme‘é’i? ispqsalde) peds- n?zmdil@e%ab@ set is

confié¥iedad eHee usld RAPBATE tHRdUEh ! SHOMI kel SR ik oleof ABration to
Sterflip filter MI Ilﬁore 1 For filtering col | agenase

conmest the|disposablgspttieihihatehg dipposablgsenssacurely effacheship ndhingerfaces
witl® 8Rlrd-DQb R hh RS/ aftRfpS Rk i ¥Bmanner 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

detect an improperly loaded disposable component. For example, the components of each
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Povi done | odine prep Triadine as req d 10-3201 pad
Li berase H Roche See Procedure Note 1 Col | agenase
wa80Bovmas8ers Terunp 2 1SC*WOL7 for use with TSEDI/US2004/020594
Sterile Tubing Welder Table 111, below, identifies
dlwqmbbrsemna)t at coteyygiidedusaks wlptd’peilil &lighyandl @i¥ert tHeGubing, chambers
ods c osed herein. i on Vendor

etcdjnté% gnor péac in,hg ﬁystﬁlgg éxh@dbdqltlogl . Dglirﬁer#is WST% system disclosed

hefsér ie atpbiftabte dnifl @o@%ﬁﬁe? tHegattib1é h&ﬁﬁmﬂ%@e{ble to be moved from one
1 Kendr /So val | TH 750 rot or Rotor buckets
°‘i€§?ﬂ 85 B?SF “215“? BHRE hassrgT u@m@erAa%w% forpdipose tissue

hae@inlg. hﬁ@ﬁtaiﬁqﬂlﬁreﬁ{eﬁﬁﬁé’rﬁl the for@BRLhitR AW E@f@n’éﬁ/@§9ﬁ% and
Baxt er Fenwal 1 4R4414 Tube Seal er Sebra 1 Model I060

procegsyesf adippss tigghsi by G PRETY B bedside.y 12 pviabls @R ap be part of a
syslt@b WhR@ cdhBy ﬂﬁbedw&’tlehﬁb bht&t. %&@%Ynglﬂlﬁgﬂﬁgﬁéﬁmt may be

asti c henpstat- Davron 3 style clanp

0“3{199%‘5 yhighdeskin plapeandpthys capshecrasily tared aedusedinta ¢omugeent
Ioc@h&hﬁ%@fa@le%@@%re%ﬂ@ﬁ thrdugh hﬁhﬂéﬁsgdl\&@sixpﬁg}%ﬁ}%ﬁdlmems the

he re-usabl e conponent of tem conpri
poaeh#%%t ig designed fqraptrl;p aofl opwsptiancongi fiat surfate sush agg tabmtop rThe

pofRAD@H 359 1Y bel dABlo e(al Jﬁgfi&ds u%na'fg?‘ edrtaué uaR lflnr:g&pfm?her be

assorted ‘sensors act ate val Ves an
comprited of kangemcooks ﬂabpl{s,wgdemmﬂ@ther ddvices aiastibtrig tHepasoedaé. All

of b%%er%ﬁlrﬁegdr{bg@ ?e-l%?ﬁlgr Om%onents §1€ trh%i Syéig?[%sgx%g g§/ grgeenglfrl]ﬁlgg %rocessmg

ts, an i
degom ﬂlsglay aareannnetydaeomun&adtont}i@odamp osiabf the $gtensuch t hat

e LABBIALA b bR BE B PSR AP ER o
scapb eEthisdsemtomt I extanil€ és oncAmbddRTEt, adigode@issi® didy®e processed
usm gcoﬁ@):iﬂa on ?f:,] hg ?gérrlp%tngrgs cl)tnthe sy tlélrrneeq]ﬁ‘llpmeln? anpdr/cgi‘rfsslgprl1%S(Ei described
herem.

A manual embodiment of the system of the invention may be practiced in accordance
with the following steps and information, which are provided by way of example and not by
way of limitation. First, adipose tissue is collected from a patient. A tissue retrieval line, or
sampling site coupler, is opened and a spike is inserted into a side port of the 600ml blood
bag. Approximately 10ml of adipose tissue is collected in a 10ml syringe through the blunt
cannula. The blunt cannula is replaced with a relatively sharp needle (14G). The sampling
site is wiped with an iodine wipe. The adipose tissue is injected into the 600ml bag through
the sampling site. The syringe and needle are then discarded in a sharps chamber. These
steps are repeated to place sufficient tissue into the bag. Sufficient tissue is determined on a
case-by case basis based on the clinical specifics of the patient and application.

Second, the aspirated adipose tissue is washed. A pre-warmed (37°C) saline bag is
hooked above the work surface. A blue hempostat clamp is placed on the tubing between the
600ml bag and the spike. The clamp is closed to seal the tubing. The spike on the 600ml bag
is used to enter the saline bag (in this setting use the needle on the 600ml bag to enter the
saline bag through the rubber septum, wipe the septum with iodine prior to insertion of

needle). The blue clamp is released and approximately 150ml of saline is allowed to enter
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usabl e conponent includes a neans for separating and
concentrating the regenerative cells fromthe
WO e@snexst i ve cel |l conposition, e.g., a rotatiPgr/us2004/020594
centrifuge. In this enbodiment, the 5 re-usable
thec@Ppblrasn tThe blud ekimprie dosed when thetdesired drolunieef §aine hid dnkerdl the

nb Y a
CO el P00k Bab PR LT B S entP e baeyd ot frfecond
blugiclgmpds a@l-\ed {otthé wmbinp dkadmp dvoch thé131L whhebi'@taml& spike. The spike on

t rat nerative cells in the
SR 0 RIGEA) 8 GRS TGl e VR
surteeytand fsm@ewhﬂto STy apb®RIndidly Udfmad YTKétUl'lﬁi'clamp leading to the 3L

conf i n.descri bed herejn, including a spinning
bog S i, retf S Sl P EaEm e 3 bos ol cmp iapskied t
stop) thid S wiBe€orp G € b ﬁledﬁﬁhgi ETHRH0h] lpa%% RVeRldRo WRIWIK surface.
cont ai ns pre%fro gramed software for carrying out

Thesg SiapsTe EpPpated Womere daigs ISP sl wagtesHU arnsars agtiesably red, a

thuﬁahdiﬁbﬁa‘y eycYe Batdicarldl AthehRal¥AS LM To R4S u%‘i’i% DeRbelh %hegifL
t he system accordingly. The processor may al'so i1nclu

waiepag dofl Hhechplmt hiﬂaﬁheusw istraade @t approxdmateli dre/ hakftwayrpoint on the
tubindf THEBL Wafte bR REEScl gncp(flsc‘igi: 4 ehd &0 thag'isr@ﬁlhl%ﬁ tcs"‘%ﬂg work

other data for |ater downl ng or co
surfipea r e- usabl e conponent may be used Mﬁth a varlety of

di spgaRk %va?l%tdsddl :m:etlsg.lesip g 2@spejde ﬁng Blue %la?n%%rr]l Elgg E?tﬁlaen

t he re-usab onent ough
the gdipe @ad the 689K hagis wicasd to dlommmmimateig ld@m]:nfsaihieeo sitér the

gt tt ache
oSl R RSy Bl BB oM B e
is injected thmuglethetshaphrtgrsee for the 66031 rbgg dﬁw mnag@hm &l’lﬁrelﬂiﬁedﬁ}e

b
o B 6B BRI ORTES 2587 S by s 558 e mriee
lmbiynhg‘ﬁewnh spns ahddtb i§ tisereed it ke Vi, YBE EoMdGena@TH ANBAh %N Bfto the

t ent and er assocl ated devi ces
el ThEREERT: o SR eIl Rhe Dot i gedtrenaic seggle. The
collagemageris thee egeHeefivh $hdls@ﬂﬁ1g’el th@dgtothe 8. 2(}% fiR&Gtah®RecaR ']jigérstlon

0 which e about 800 of tissue;
°ftﬁ“r %ié%’égfl??ag gwgf%%% t&\ml ewla@%ﬁ%‘f%@g@n%@f 0.1-0.2 Wnsch

umtfsﬁége fl"ﬁé RéakiM@paEik hla@éﬂrﬂi&Q% fobieR. DERsY ﬁisqgné)ﬁle§9%tba? Qbhile stin
ti ssue washed 25 and digested in the col i on

attae‘wén*ﬁ &5t tothe sids obthe prskers Kaarfois aksmtognurh thebthe tbingrieadintte the
salifd bdge@]%sngmgd ﬁﬁ‘-suEHc a WEPEBRET @eb }{ fséalu t oﬂ'ﬁ%or@tﬁ’g??hgx{ in

contai ner 40 which can acconnn
motjgis {The heating ppdscamtrp betiinsshto, 37f’¢1eThaGQ§DMbg i @laicebori the roker.

Thel r@c!k@?fs SEtng Hiagﬁ’ndm Xfli'e%ag\é%b’i}%v%dﬁo A%a&l?é’ tﬂgtt gtagle ang lS acffc])wed

he “var i ous conpone osa e Set's
mrm&ﬂbr%mmmheMﬂaﬂdman@Sﬂ%Mnmé may be constructed as

ne%ﬁﬁ‘h %qe gra'tloé ?eﬂqﬁglg{)sq 1(918 ence(%e a’?hleﬁbag r§518§%ﬁf?0én the

pr esent i nv Ion Wt 1"on
rockso nmbhewﬂasnmﬁ amﬂed :&y&e emedrtublmgﬁymtrq Ipadigetodlie wase: bag The
ustr ble set utiliz
seriEeliing Btk B o e p BB A remece ehappiod & tre
follmrrp anendtions té tHe usHitiggth&dvas forfrieg ﬁt@acﬁ&ﬁo tHWRastysalz € Thé §uad
pacl?cr:a%fbeersge%l a% t\gg ﬁnlgelaqula(? pacl?s Igentlfy t1i1e tu%mg splitting it into two packs,
fold the tubing back on itself, and slip a metal loop over the folded tubing (over both pieces

of tubing). Slide the loop down approx 0.5 inch. The crimp formed at the bend acts to seal
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detect an inproperly | oaded di sposabl e conponent. For
exanpl e, the conponents of eachdi sposable set nay have

w@i06/01y80 ded marks to properly align and i nsePCT/URE04/020594
tubi ng, chanbers etc. into appropriate places in the

the Subsige Wse h Rerd6iflitltd PAAALYIHRYthERBH SlosddN ahé Yooh Mot crimped too
tlghgﬁ)d ose herein 1s a portable unit. For exanple, the

F“ci‘B‘feet lpop withpeaddo heTeEor e BenEgTEEIEo Moo bag s hung

invérRAdbérARe VORI s8I aR RaITbiveP it &Y a}éﬁl%kin{hgelﬂ 85hiRREYU FIHE Giue
to anot her | ocation for adi pose tissue 5 harvesting

clamp o pbingilending e Ererechtet rigcasechie i thalseld fragtion (ths layer under
the ?Hlotx@&!aﬁgeffﬁ)tr lay 2y Mﬁﬁfié cﬁlﬁd aqd gglre%:ﬁﬁél' B9reREnt 1{391% er.to enter

I ssue a patient’s bedsi porta
the fbingh @ueag thlfbmroepswlsq twbingpandls ceimpedmarmile th flow the ﬂow as the
fat ﬂ?@r @f's]tc oEé) ogﬁé fﬂ% ﬁlg{ng 'lélﬁin to thld guﬁ%gqgllgthgﬁ]ggsewm a
Ich loc

e an
blueelsmp thﬂ(lﬁ)de]cbaameu@@d t¢ the afoclosw%cn emt the et b@gusmnn@ The

oio? gk o PRRERCechIRd BB BMBT e b B BEPE RN

appdmmegeie d SOmkofselﬁneup eterth©@End bag rmmnsoanﬁ batis dveifiaic e
t Th t I
sorgitar iR a0 n TR sty TR b gt b B P R nome

1nvérttr1tohﬁrth@\e01(k(mtf£deaﬁdi 1s(3:ﬂloh6ch@3ft§or Abowkkss mimiee) I he Bl(iéﬂ:l&ﬁp on

r devices. t t cedur e.
iR eafig & 1° SUACET s aeenet ity e LB Qi inggigne ©
yellswfdrz&m £t Clyed) $s drhﬁed?ﬁmi the fuideet. [UaRGS tkém© pil@iéhCfe fat layer
éplay screen ma ngyg@ed on the portable unit o
from ppierigEthe poings Fay @m}& WiPAR Desipwe avehr at faygr gets close to
the ﬁbﬁ@'@'cﬂ&pi@gﬁ@ﬁbﬁk imaBuAB! The Abfgadaatghb tHiiglad B sSCOBBsed
of this invention. For exanple, in one enbodi nent,

withgiblyg slampj Jheimbingyeadmgfrontibs gead sistp ey @RI bagip theahpassealed.

Th&foo;nhsa OERANGRNRd Bhd difGrRYSt €m equi pment and/ or
p |es descri bed herein. A manual enbodi ment of the

idimthsireganerative eatitcomnositign ieaghedic fineatal climisadased omthee
tubn%g b%vtegh t'hE Bwd f%'ll'b‘& f99eat tfeRsb ﬁ’é‘drﬂe%gcf RS fdRed YA GHaRREE
wa e and y vva)y of

DTOVI \'4 0 exanp
Water maﬂdﬁdu ton secpnd Sdumnayi qy@@eet td twbanee the quasl sk Cihedjuid strarml
balBREd ﬁ%wlre plg‘céd o%so#)zagiétbg&l%\lsaolf .tlLeI c@r?tﬁfu%n ?Wé hcﬁgwsﬁﬂe? the cells
couplter, " 1's ope and a splikKe 1S | sefted into
are p«aslted atfid plh@d@tﬁ)mmmg;laod)dlbb@gs seﬂqubﬂwwrahebgg a:hﬁrthe lmﬂlow ﬁber
ﬁltetr ﬁssexgﬁl%‘l sccr:laﬁ Tal ove \%;]mge %%)eerlds alltlc rlllnml!l)f the | d I%rl.‘gn tggéhotlﬂ? Ellter
assambilpe hraitthﬁveﬂllycosbmtrp)te le@tibacd 1i141(B)1g of the dSWﬁmeam@nQSC&b tisstaken

o i BB 4t 5 B ROt B AR, SSPRABEL .

operdlisd a% ¥00xgdger ANHinarediie qana@ sdt (5aBm eV ed TRRCIBE cérlrifagé Allridseed in
c{wanber. The e st eps a{ylf g}ggat ed to place, sufficient
the PRSRT KPS CAIS DR et B GASS 1 e SERrerer ape hivieat the

har@ﬁbﬁhg%ﬁﬁ&@ td?))bf@ﬁb%g haBitt ma&%d)f% Yabl§14L. | MiHeag is too hi h too
Sp ecifics of étpatlent an i cation. Second t
1

mwassah@%w&ea%rﬁlﬁ% t isdeq lawithe t\w}@@& il inerisreawifipihadignt plate s
abll(t§ ?(p@seiﬁél h&¥en 18 %uch salfe RAPkER ARAV R ﬁl\kheclm I aﬁ%lfeﬁ@& Each of

npostat clanp is placed on the tubin et ween
the llmf' ledmmﬁoms@e dritauad sctdpihg emptyrage. clTbﬂmetialslom%@é &lug glamps

are Rflved Q%llﬁ)wgh&gnatmﬁ) £ %o AP e%ﬁ@ qﬁ&psr& R&@Buch saline as possible

is expressed off, but care is taken not to dislodge the cell pellet. The tubing running into each
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is used to enter the saline bag (in this setting use
the needle on the 600m bag to enter the saline bag

WO beosoghise he rubber septum w pe the septum wi POT/USZINE20594
prior to insertion of needle). The blue clanp is

of thebpa s@aining safpatnt LA s¥alcdd Ak wakte asicBRtainhgahd Qx\ﬁ@xﬂatant
to enterthe 600mM bag. The blue clanp is closed whe

are FoEV i S BB 41a0F BisePBRCdda i wbindeading t ack af e GO bags
con’ﬂeﬁ‘xﬁng ddne. PRORHes RRaKed olifBF @Hetﬁé%lmllgxﬂi@sst)f r@§tel‘?1\é(:éf)nnectmg device

r oXi matel 15 seconds. A second ue c
is ua p P@aleftdhft bing [33iling t¢ ba graspack ©rihe wén%hag«ﬁ%&p slugglympo
lea&ngeto%‘ﬁb Kfsthe Hl‘fd s%plbdﬁg 1sqgm5\h:@ tg’i-llot&a&phﬁuﬂﬁ?t@g lg%nleﬁhﬁé' to ﬂow

The ag Is hung i1 nvefted over
mtcwla? ka%alsd}hﬁ k%é clamﬁds tespmwdmth@ﬂ@wf gadine. The full quad set bag

is AR ‘ggw@pﬁ(&eﬁx@%ﬁ 04 imel 11, BRIl TS SN Fpd Brud Bimp

leadlm o thdremay quﬁaigset Bgas thbtuenwh@mpldlaﬂ oémglcomdnts of ﬁnild»pg diae

dra{nec? thptgg ?&S?/ baé x(ﬁagtéflf)%)cél rgpl_ﬁ:regag)g S%d tglgg“al &g%ﬁé%%?\g%?n two

quati\w bags: eThbmnmg is ﬂfenihh:ﬁ sedd ané thwasslire g nd temapqaie arhs full quad
eabl

set a 1s en énea ede ap‘pr0x1 %&lnge}g 23165 Oﬂeg la]e%%)fclﬂlateble][ V%Céw%?:,l/gnother
dundhy Quad sers plfacd:ahgl aﬁfadhnt:é]&dﬁﬁ)&FHalah&gl to TeeeB @add det THRA@ad set

at a oxi mat e t he oi nt. on the .t ubi .. The
bagh {or A8, @, TP ie RS plbGe L ine T Shirusto 1, o g S basagre not
conpess@l andl ARCpkight he wor k surface. Th| rd, the washed

adl ose tissue is dlsagest ed. The bl ue cI anp

ubt s GemEfuge SPPerEsdehphay 4 00xg fqu%“B%?ﬂ T@sgu?cgset is then

renfoeédf?ﬁ&ﬁ ¢hetcentdilil g Wh@RPIRY ERd Ry in P snfexpRbdoP stu@h a way
enter the 15 600m bag. The sanpling site on the 600m

tha‘bta@ha}ré tupinge thgitemofihe lpaw Tyt aphs dop Céélpq haglariatg elfjtke bag is too

high EHo%Jcﬁ qaltdar“ﬁu BB rdihifeds AL | toeqov?r tHe Quiif &mnéﬁgmwmge front
The col (Izjenase is pr epar ed by thaw ng one col | agenase

pla\?|Sa@blluT>ht0& 37 ed againdpo maethsabine Wil hevetpiapd., Thetmesal lodpain removed

|
o SRS Bl o TR A AN IOEhEgr goces
the regenerative celbpellet. ThEHebingbativeenithe bagnis\sealedaanld the [ﬁilh(&ede) bag is
rem\%%cranﬂ d@scgrﬁgﬁ fA tn% %gl e C%)rl]l?ler 1% e s%rtgd mtoqﬁ% ﬁemamn}g bag.

agenase I's Fom the Syfringe rou
Thet dells 6)f tRe caih ffeilbttapy thamd:sus@emﬂledam th geigtd] ealinef(if bing tadbtpm&e

me a final. col l.agenase
conirh 3 d3e Bk Bl Gl “rede iRt B IFRPTeR by SRt | ng
maiipudlatic qu‘ltlﬁ:dﬁg (cﬂgl, dqineezinmpclkié Fubbidgy.i ng this ti nreh theOI
aI till attached,, is set. to.the side,
o7 A R PR eatbleS B sistorn R e Shei B PR ShO
Flg{ue adiFg@ird Oillubeat&anialVnRg sjstenPOE hétROERr sdpattifdlard Way

that .it does .not % caught on_ the rocker when in 25
congNTatipg regensTaiEG el g‘oﬂlat&?s%ﬁﬁr Biipese tiswe.sutabig fog re-ipfusiphe

witRi Q Phtid@dIni cBrts1h 3EBEHiMBNtE BEthé SBIERT showh & Fige Q! thie Sysdt further
to maxi num The bag is observed to ensure that it is

inclydegian autopiatgd step z§<rr| %&ng & siveR k9w offissicofkemydhediagjent. The

sysﬁﬁ%ﬁlow Rt QurB U RS domprRé dffthe Jlgb%sd'b?éls%p&'b%'uy Fi gﬁﬁl 113 which is
onpositionR is retrieved. ag i s renoved fromthe

conn@szmdetp theae-ypable compenpent of thy wswédshpwn ihiégete d4 éalamriyd pirag
aut(trgz{tgfp&ﬁ%dlrﬁé’ﬁgbﬂge Eﬁte‘ﬁhﬁlo%% ﬁg&"ég SA.T H‘ﬁe disposable set is connected

to the re-usable component through, e.g., an interlocking or docking device or configuration,
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30 sterile connecting device is used to attach the
guad bag set (pre-prepared according to the follow ng

WO p@s0LUI80 ons) to the tubing that was fornmerl yPer/usmoee2os94
to the waste bag. The quad pack can be seen as two

whith £dsRektsiha disparakis sethel@Btd-hdble iasmg&{ahmcmu thé ai@ﬂoshme set is
into two fold the tubin ack on itself, nd

secwply 5tt%fhﬁ%{3>aand pEsepiated wiith thege usablsdTdw A SRIPROBSA in w@ﬁner that
the pﬂos@s@iﬁgreéwéetﬂ;esegoon tfR fetRBabi1d Sorhy Rkt qmnamn@xnt&fa%e with, i.e.,
I nch he crinp fornmed at the bend acts to sealth
senq gk tRgpivelsigmaly thaioEama thetvarigrscompgnepts of rhﬁﬂlsvﬁ@ble@@tms well as
van%ll@&%onémseof{tﬁ’é’r@-us?ol@é&n&ﬁéﬂ'{gﬁdjothé}%sstohﬁ{éﬁ la%viLRGRY sttems
the loop wll need to be renoved during processin
Th&'hg oearimay ggnrest the gigpdsahle sat tothe teeysablp eompnnknts inphitaoedain
t t e
59 BOUEY il o Ly ARGR BBy oL, Fen 1
system| te e gdtient, add Hiersysténa aeteinhtidailpperfaoms gl hithe s&tyleﬁrshuwderFlgure
-t Car
oA BOLABNE Ak kYol 54 B G e
suchaﬂquﬂge ishllestpted areEBigyuret1BB. Wllbmagved;athebfsswnnaypmdnanually

t0..sl wthe ets .cl ose
sspfgot Rem st B Fensrd R Barily >Plem RSB ot
separstidnaa0 c@ﬂo@ﬂ%oﬂfofhgmekﬁuuecdlsanp the 600 ml bag is
returned.to t surface, and.the saline ba
hurgS e YRS § 0‘?5‘1' g‘Bﬁ“ tS8ue €18 plipasefisuemavhs ‘%&dfan’i"é‘ from
the patiént W3R ORdit 2a@d ifirod@de8 @6 Bollettic dhambdr®0. A detailed
roximately 150m of saline to enter the 600m bag

i“usamg%@fdh? C%lﬁgthnsChPfﬁbﬁéPf Eiguzg s showrap Eleyrern- fi%ﬂltl?%éi n

Figt¥ 8! tha BRlcedr@hRbdr 2585 QBMrisedd€a ORAMN 18891 WhidhTRflitates
hung inverted over the work surface and is allowed to

tissug rempyyl uging g ptandag sanpyle-eShe usprompy ger dheppimead velamep g tissue

dlrécﬁa% e c&fecwlechgﬁaeg 298k th'lsspo'irﬁl ?He?fr“s%e R Mrolili&d Gftb kthe collection
fraction (the layer under the \flhl ow orange fat |ayer)
tle

chamger0hnaugh 4rm119t pave2lgekieh seart o seid dluidepeginvay dhgs plemes the
f r

ik b ind g SR 240 LU g e

senggir oététe swtenhe. g, seriso2 b yarcdetaepivhen thheset inbutrvglumnfallssuy ls

bj } ) Y
eI YIRS o6 BB 013 ELETE b o
collbch@n@l%mﬁer tkag th@lsemeputhhcauseswﬂl ¢ thlopti@ 00 bkgib ag)cessmg the
voltgg? ?f tls%ur?'p \%hs}g} 18 Bresen 1nW§% ﬁ(ﬁ%cn% Tlgp%ﬁt&@ﬁ IlnlroceeI gf?lsr 1D glawgtﬁ, a
portidieof2iee tiskis mgomaltmfhetph@int m;a Budilkecteagnlsthé Gamfslahdniter 60
uad set is aced on a bal a ) ter.is, .

it Y3 et e & B R v aEoRD R MERinaY Oh 6y vi
useSiput uThﬁn%ﬂﬁ@saeﬁteme bal anced set are placed on

opposi te buckets of the centrifuge. For the hollo

i 14 gnsorgf ganepyal the peocasigdlvignpreim L dee IiervSM%cwnem to
actﬂ'?‘z{’téi tHe WRpNMEkeli&d 1o SRkieshdpiapRefatd (he tibae, F&d:x!u’ﬂﬁe hAé hie¥éssing
fiber filter assenbly described above. Usi nq
dwﬁ@ may infradpee ampreset "Ph’éﬂequ Waghingsageptrbasedramibmvalyae of tispusr
collgéem?g'mko\(na%@at\)%§ arfcfiu é)(é Ok @%ieal'h?y ﬂ)egreﬁ&ltéd%i R doll&tidn

ag on the downstreamen Care is ken to nake sure

chatnher @ub&he spticahsensor deternyings thay Wﬁé@?@ﬁhms avféicigply gear and
dev%!%fﬁ dfdfsﬂgndlsl:&%% lgdan%tptlﬁaq)ggﬁgorfﬁr 8e anghlﬁfleadin

IS renove romt e centrl ace
out jofithe collectlon chamber 12b or 12d can detect that the unwanted materials have been
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the plasma expressor. Care is taken to place the bags
in the expressor in such a way that the hard tubing at
wo b@soasof the bag is just at the top of the PCT/US2004/020594
backpl ate. If the bag is too high, too 3 0 nmuch saline
remobdd anl@ar Sl R GrodedsirigtdeliSe foQfosk Q’Wr&cfil‘ﬂe& VRl edGnWirdifiate the
interfere with the front plate's ability to cl ose and
5§Q?n too nuch saline will be retained. A blue clanp

| S NURB Itmeqsio&e@slﬁga&hlc@frnatyhﬁrddu&aﬁpré ?ﬁfékdﬁgnécdra%‘ﬂuhm full

quad set to the enpty one. The ne | oops and bl ue
disagpreasion geent based 0B &%V@lua}el of sy pelieqisd afke Pracessipgdgvigeanay

alsd RBVATRiM NS Blsue AT LRBCRA chdMbeR for Q%?e%btkﬂegaéé Sf thme based

expressed off, but care is taken not to
on g nitighueluae of tiisee ealisrtpdorhapadi angiserrinpit eldho¢mbddemens glown in
t l.
R e R T A g e R e
20 througlahe IcpRagenase sdvecet24bihe gnotas dndfhp goliegtigadhambér ZOhe aqmatdd via
the ?ﬁ%es@?gﬁe\ﬁ&n t”léhl QIJIOQ(Q‘ agﬁ;’\; ke% TheleaﬁtaB%%ﬁaf?{Se Wfll%h? co nse of a
e plasnma éxpressor /'y connect I ng @
magm;édsttrwr mﬁletlike devibd \Mkyerd:le ank orgndre ptdnl@s q&aake muky to

i SRR B0t TP S S AL P S s

agltsta Ithene tlteq:résleﬂw df rttealidapgre paign agentisuch ehat thl egeheri¥veicslls separate
f rg}aqglled to stop the flow of saline. The full quad
BT is then inverted approxi mately 10-15 tinmes for

ap e xolatéreinfheldls@daREEnbel DRishlloRedtoaomHe ki aghddgt geflod of
) thﬁ}jjg‘géay guad sfei3 bzillg i S tE’iW renoved and all of. the
timg. nhporfipn o the, 8plution igpligwed ip rissie thefep ks splwtiag. Once
the E Set PBriGH oftiaRR1phAMBe hécelBARRIVeSshd funps afe dbitditdd ity thY

etween two quad set bags. The tubing is then heat
progesundrviss do a0 Ve Bieinge-braygnt porticayip thegvastpighambpgr 40 o fihgjtransfer

intoXfd whddcHambl AL ohiMt b a@%[noz@ Mgﬁhé’ co:l'lgull-ﬁa(ﬁlhggﬁt of the

over approxi mately 15 seconds. Anot quad set
collP@lOple@@lPr b2b er lﬁdlcemé@ecaﬁ@t the blr%famefraah@e@ thepsofutien dsedbiout to

T e
be t?ﬂen aé}éed\bigsﬁ%gﬁ e cent ri #n g %%elﬁ%(sh 2t9 g{bﬁé quaéauéfgtg ing
out bﬁ@g cd}egtxmhambmjﬂé ot &2 candetastahay Fhemngnted]’ ineterials have been
it ' t m nut es.
rem% €!ea atrﬂlg a§g§§a§ fhg Q’? ({?g%%%ed?}%\e?%%#) 8 %%? “8%?1 1\rjfelcgf uge and
i's Apltlas Bnhe ctlaarr@hfblub);ant fradtioe of)ﬂhasoimlcm(paf ghempenemtiyacéll a

omgoyl 1%n ?ﬁt move ?ﬁgrc%:gsbsi(n% g%néber ?? i‘ﬁglsgg(‘go@pilsggthﬁl éﬂﬁlﬁe use
ofth«)lg:cmqam vslaés diné p\mfndtailtlbﬁlm;ﬁt Elt;] eeedin enfbotliinens, bedere Inl@mférh)ethe

t ubi.n i nter e wth the ‘s apility .
reesrgatp el camae st th ShsSirinine D pira Dy 20di56nd ap Bmpe Ve
mayT lbtﬁldﬂ'ai #@lthd Kuoparit FrattINDf eslutich reskMhRE $n fhk kollddfon chamber 20,
atap} fromthe full bag into the enp

Anqt DEIenaydie TERF A s PIFaIs CHde thsottira S i\}’éwe%?q settle and
the R&- b amﬁaaldd{whm cOREWE B8 rdBferRBBTells ls&%ls;ﬁs@ked aﬂ@let he

full (wast e%) bag is renpved and di scarded. A n
procesia haEben 0ang Higdueyant Fagtien fs drajaedtto dhe wte@hﬁrﬁber 40. The
addltR R WA ey RAY uselih@ oﬁtﬁh&étrmsf& B@alﬁﬁé Lepwa{eh @égeﬂérstlJef&%& to the
resuspended 1 n the resid saline (if any) t tain
PTO%?S%%@@WPPT&Q on of r egener at ive cel I s. The
FUREMSLRRSE0 OF SRR RO s ALl 0
way of conduits 12, the composition may be subject to one or more additional washing steps
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A particul ar exanple of the system enbodying the
present invention is shown in Figure 4. Figure 4

WO bdoasizat es an aut omat ed system and net hod f OPCT/US2004/020594
separating and concentrating regenerative cells from

priok kcSthél Start 6f Ge corRGhtRBISE phdss ST erfsbiel Al v all (Frwak® ahdfesidi N
wWthin a patient. In certain enpbodinents of the system

contappRaAts; fFprithg Geliection ehamben 20 Simaslyy subsequent iq, the songgntration

step? tHe QEFRAARLIVRL R chiBposifoR infag bk @%Jébtéﬂl' t¥ 8 @A hddfiodal WaHhg
fromthe patient. The s¥k;enws own in Figure 4 is

steps s POERESigRal cRtaminges Bhs wiveaied gratswals maybe gemeyed fom the
prodddifd cHambECTVNE @ﬁeaQaSEeqhslnserm@ e Bnfe AR AENEorb] §MBIves
system shown in Figure 14 to arrive at an aut omat ed
and pnipelvigsignaly fromibe rrpessEng éq*fes:\w&dﬁscpbghﬂ@vq 5A. The
di Srme%ﬁl%ﬁ eﬁl%sdlhén&ef‘iﬂsﬁo% sin cﬁd?ﬁo ?g?q 24 {?ngﬂm%{}@m

t hroug g., an inter eV|ce or

desgribad ugclntaalthednw \Aﬁlemnoqt;mmeqbambqrﬁ@ Shhvgpm§am1re4 ssah thedomhef a
' I
cen{n?u Scﬁ?rlﬂ? arﬁgzganlg@ tlléétga%lgn ég@% B%Og%élgk %Qa?%b%? ﬂgF 1?§re Gl Sl§ own in
Flglltrasr Hamk& Sm}rp prepdsingrchamiven 36 esrgen(hally ctolnmripccbmffasrsnan@g seal
é resent on tge re-y abl e b can contr.0

oo P e BhRRER an et Bislr 822 o TP RAE R0 4G R AL fegrines
30. 4 ahraﬁmhhfeet JNcAiti 30 Molcmmneg ttlse }ﬁf)cetsﬁmg c:hampasa IHecesteifuge

as well .as varipus co ts of the re
devBE S a it e s e S S BB B o 16 ok Figfio00 Bathgso.s imthe
fornl BEcAndRifs exBydiRg BIERIM tﬂéeoﬁml’igib@ﬂ&bcﬂ endigl intaQefitFi@ige chamber on

e-usabl e .c onent , ut C ters, using

cach g el i e PR an@u@’ tonppen Qingniedon  Fras 3%‘"%@?%@*18
fraridis &EHRRd oBbledst H‘ndré"@orﬁ;)ﬁtaﬁdﬂbﬁe%rtnhﬁe Radie8 B mafly ty®bsition

S sten1autonat|cally performs all of the steps s%
mepﬁmﬁﬁﬁﬂP 120i n an uni nterrupted sequence using

Pr eriR QS RRRG AR 9.1 WSiEluded R EnsRRRINBISTuRd pAiieays BEMe

sequence is illustrated in Figure 15B. Alternatlvel
progeseing ¢hamber qenpe prinwipaddn pjterlssppditiend In pddifiom thefhid Iearﬁltways
of tf?é’prt)&@s&’%@r{am%&dcah 'B@gé\b@%(:& ﬁlda §té}11§¥1§ﬁr§¢mef é) l'o REPsFERE 'opg'ashmg

., Separation and concentration of regenerative

solugien) & anySpme,i eiver whilg/the gentrifhgaghamberrif gherpsocessing ahgmber is
5155%% adi pose tissue, may be withdrawn fromthe
PIatT ent using conduit 12 and introduced into

coITIhe tmtatorg sehlamtyark 201 siyvaah Higued 7|ahd 8srohales @rotaing shedt

co on cha et of bi i N Figure 5. .
confiisd i 8 P PRR T Ring? g0 P P Sy ol P o 3y T RS Roygine
30.2rely: thie emmmmbtﬁetﬂe béariagy/HcAifunthér compiide aM'du(dn aficainhérishaft @st

I usi ng st andar d, cann The. user y

shoyhE BT LT AP JBFS oo Pay PE SRR PubREs T EouHE
spheres. | Betrh@8 afchspiibres cotfpridingtiift eaghitis Ate prdfemblyl falarivated svith

i ntro into the [ | ection cha er. 20 t
e SRl Lo Sk AR by it bCHe EOROSEE e G e P riact
with Bédily FuidOVIE alphfertddenib8dinfeal, tHRQac@Hehd0ph&Es 46 ﬁithatédhsh‘% for
added to the _ tissue _ in_ an aseptic, manner. tical

exa@@}?sakcqyﬁ nithide QPR Rurgemose i bis epodizent, H&tgr&% lipprals are

corﬁd?ﬁeot@f%raﬂcmaf«*tumhm%hmnei (h&SHEwh)Sas efl %@Htclrédl‘artsbﬁn% (not
| ecti on chambe . In certain_ enbodi nents ess

shown)s sthe CFTQ‘J'Err“é)é’eSﬁﬁPeﬂ ﬁhmel ig prefeeably Bhricatedrswe flewible rpaterial
such'#faf a fegﬁ:%& pro%hﬁm&?b% with thé ro%\’lg sﬁal?t%f?f&trbﬂﬂné QalRBI K 30.1 is

processi
formed. Addltlonally, the lip seals are preferably oriented in a manner such that pressure
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vol une of tissue which is present in the collection
chanber 20. In certain enbodi nents, a portion of the

wo c@soedsenoved fromthe patient nay be directedr/us2nde20594
sanpl e chanber 60 through the use of a punp, e.g., a

frotR @fei rédeRtbrhiive doH FBmpdditfondlowdiiticugh W8 ipfdded¥iy ch@nber causes the
activated via user input ut|I|Z|g§1the user interface.

sealgsseapbole tizbtep atmlglpg%\wth the ropting shadt hygvaherfiipaeasedispsign. The
seals 'ﬁua& IB@ sécﬁreﬂ%ff‘ %S%&Wy%? bnd & et YRR cﬁﬁﬁn&tsﬁ%n) which are
need to wash and di saggregate the tissue. For
cap@blaﬁfiﬂxeandmeans&oo ediapsingasdeededdn prdor tp gngagel a geooye prthe Quder
bl AT Pl V558 BERY §95h et RAHOLATE: e S5y
sealmepwdske 30.¢ pomt kkonirolldddo prsh¢né bisis ofi the lseltsa the patutipn Mh@h ls

I u
beifiHpp el e EIORE pEELR! ThATRy b0 ReokBRIEh bl B bralrb el o
harcﬂ:omtepxlafnpdoastr@nng)ﬂt|ro:taﬂmg§bafs oplishéhgathoarga ofitbe miatigishaft which
comsg s bt i el iy n g sl R ool S e
mmﬁnd can signal the processing device to close the

uired valves |n|I|at the
or db abfisrs el agrioine SisforS P raBisan Rt tinett Aoer
seaB3UBI4Hd adfairGlasSi@gGoegntivnD I’Tl“lﬂegﬁﬁlltanb gaskek ;ﬁﬂvmdﬂ@tombuslmthdf)r any

i ssue co Iect The cess 5.a
biolggiealeEVAiGH EoH Gpmespmich deciegline A g B 84T geocimen
the GhtaTH2&Eal hefwork B, & HQompAsdddE maftipld SPEnPRAEH seils Bhe whlch isolate

initial volune of tissue collected or based on us

thejingixigual (IHpAS.c RisowpRafd “8riaRitsales OF4 waleBalavhighiaa be igilized

as WAIPAGE] @2abiaARy &ERRithost 1bricafOl ARBERASEbodiBed Mtadtatif seal
the coll ection chanber 20 through the coll agenase

netyorkr3@e igompramised pha paipicpramicsliske faqt gpven) Aoty e
dif@fehi Ak gﬂhy@ RA %1tﬁgt%ﬁigﬁ§fo%oﬁl E¥ih€ eysteﬁhﬁldrm Suse cell Jysis, In

act1 vat e rotata shaft whi ch 1's conprised o
anogher empboramens theclld pathway iaflaxible pafblmlaliowdde wied andeunwind with
resﬁﬁ!ﬁ? ﬁféghrg%?ml% %l{alprfé)@rz gsqg & ]pgl??sehr@& §¥ ﬁ#\gﬂfdthé( ﬂ@)&ﬁlﬁ‘flnﬁidpathway
rotmtc)brheeevqluxmndhlanvbe/rm@8ev0T111uenq3@fdhﬁ eceagig dambeh¥). iThis he
ese [ Lon agent such that the
ehrglél agtgsntg1 F ats vfgr %roltai%él E 2%9 %lr%%?ﬁel Tromthe tissue. The
SOl Tiiei r@gbnbﬂtﬁd}@ll@dnb@&thommpmh@dﬁ&m RO coliectd cﬂmdeﬂ@ along a

ttle f ) t
ﬂu'ég’f‘{hi t@rﬁu%{ th%jl A g §grl%&[nlg % tgg roga}tllng\%%a& n‘%tgfgflﬁ 3;6216%@%?% ¥1des into a
mnﬁlfnufnhﬁ 3~1) ﬂhliﬂlp@lhwa@’mBS édaE opwhisietadjaer duddard firo thecentral axis of
el apses,

e ce sar val ves and are acti
gy pR e YRR T G HAUIEE T TR0 L i GHC B B 30,
i.e.pRIthih &R ceRrifilpe cwaﬁttees whianhgise the outpiechhmBés @ (Figuit 0 ahd®).
wast e chanber 40 continues until a_ sensor .29 alogg t he

Aceqsdinghyna@seirreegl srhodigrent, e rsepessaeShaibE 3 ibrampris oor
mo?@&t&ﬁ@ha‘i’r@e?s% s BRSwil 1*1]@71%16‘ wayant sf magsk 'oﬁﬁbu@dchahb&s 50 are

solution Is about to 20 transferred t he waste
positieaadhaich dmt they predn amreentaaors@ﬁ%rpr@gssmgéﬁd and@ntBdui t
ori :ﬂféy‘n rﬁgf rgtlﬂl(své?t)f Lheedal eh@@éeh&ﬁxx@@@lWS jf%t? edmpte theCifput

et ect the unwanted materials have been
changes are tllted 1n one angle during processing and another angle for cell retrieval. The cell

retrieval angle is more vertical than the processing angle. The two positions of the output

chamber 50 may be manually manipulated through a handle 53 which protrudes out of the
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renmoved and can signal the processing device to close
the required valves. At this tinme the non-buoyant

wo eashinso of the solution, i.e., the regenerat PUBUSENI/020594
conposition, is noved to the processing chanber 30.

proddRbifig LIRS PHieSERethiVeUe D lcah B8 niafigalld FetfibvddTom the output
eristaltic punps. In certain

necessary val ves and p ) unp )
chaglhes P NERR hey prsrib the TetFigyid pagntagien B8 upiag e Binge b arsher
emBdATRES fluiPpath 90.5 'Ikecoﬂ&ﬁlef%ﬁ ShdRGhdt Iﬁ%ﬂ@t@ butside tl@'ﬂ)r(l)qcessing chamber
e

addi ti onal volume of saline nay be added to tt _
anddhgs\coprectsita ghejoyter eads9b theresassingshambaen 0,1, tithin the centrifuge
hafifBbrs Séhdh Ryt t2RamBROII Rt ABRH). G HierBRd
o epeszat ed. }’lkfter this Egl:n;/cl e,dttﬁhes_ sol‘ut | pnseei S afr{l)eg]\%éagg? 0
voluraes; af geggpgtativieechh epmpnsisipa and/prragdditivesn sqlytkring htccmay be tramsported
to th | ' d to the 3o
Otﬁ$§?£ss Eg&gﬁgégggp%%ﬁﬁﬁﬂﬁ?ﬁégﬁiﬁggﬂ' fraction is

dr aW ik ceference e Figarst @ auh 29bleatwebd theldoBecigd ichantiea R0 wakthe

' i.m ze transfer al |l the.
profeihF el bR o ARl bR 6 o RS Fea Phpl e bRttt
pre®@ed Enbwlihére, the gdvmsrldtaresdectremkchaningd osives. dn addition, sensors, such

transport to the processin hanber .30 .b of
S T L S s G R St S L P
colletion cagttlbdr 20.ndlhe wals b, pengsd P S@IsbO bcttiD cdridert Siithiie Rbcebsigy
d concentrat.i on %ﬁ se. Thisﬁfnsung renoval of waste and
VI PFRE 0" SHE AP ORTY FF181R | Ddp PEETRS hetoneraBptionsteps of
the §jstamt.ar | y, subsequent to the concentration step, the
regenerative ce|ll conposition na¥ be subjected to one

or TMSsensgRdreridhaprewashelite sewputivocelenppesivisin dipaentrifuge
chafi®Bds 3R NARALE the LoRrIAPARABESh TR KIS Edrfvh $niRi¥n REth HRITY&Esing

fromthe 5 processing chanber 30 to the waste chanber
devigg of the syiens ahie Tegamsefive felleompestiny i thep subjestegds a ared

AR Ydad ogkdniRd e RsQL&GSHE b6 -
progﬂgscri bed aba%{/@p he varti ous Sen(‘ggtg% %%‘?‘gggﬁ?%@ma“y

collgptedbansléar yeer inpabrblacerson simbedimenis, fhigsteremdy bg repeidssiaithéred
. ¥ _ h ;
sutprfekh A By BB, BOPEGRI o ELRERIon FuBROE d doad of
appaedimattlz d00 timesthe furcoof grdvity er apredodsSippyxotwetp § miodtes. The
' i b i 7. an . Such
outl Sl 50 B cBRRMBh By, e e HUIcE Byt bnB0RE e tldy Brm o smal
resarodiafor thy demsalpartielewandk@Us. 1Tieanppui diampei0 retains thehipus ragicles

.30, 2. one or,nme, seal s, 30, 3 ne or _nor.e bearings

i e e PR e g s B0 p R EBY s gstronen

a ﬂmﬁ«pmsesfg.nzggfih aathevhi¢has albe% the iis bf 1og€ionl 6f/the eotgiingSed) hetiwidrk
e, re-usa 0 onen of t systent one or [ e

30.} it B RE B o Rt n e PO tho et E b g g

rotdtih © Baal Retw 612138111 t6 gheSRite RREineNAD. Mhe ivAlvés 1AEAH HuMPI®4 signal the

chanmber _.on 15 each end which is in the formof an
Pr"ffﬁi‘%i‘“&‘?é?rb‘é‘ﬁ’a@Gteﬁ%@§%‘a°Yeﬁh%S“P?r§ﬁé“t5%tl\ﬁﬂ@Pf§icﬁmt“ﬁ%r 40

withdu@BBitinCREBE1 Selict REseMNR tRoutpRf &haRBEL5D. 52 and one or
nore handles to manual ly re-position the output

chams&rll palet thats phipiaed wangsthasysicer shevr imiggure fsomprses dhed
conb@EREWRndrdifle cbiorithdihenBpi. MAYRe BhbddifeRt ARERL Blpernatant

er can be maintained in a steri condi t i on.
is repeRyied peshdirected tq tha wastp ahambsy 40, a fluid path 30.5 may be used to re-suspend

the cell pellet that is formed after centrifugation with additional solutions and/or other

additives. Re-suspension of the cell pellet in this manner allows for further washing of the
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20 of the processing chanber can be accessed in a
sterile manner (e.g., to add agents or washi ng
wGeolosning) at any tinme, even while the centri fRQEUS2004/020594
chanber of the processing chanber is spinning. The
regérRta@ilé Sl &?1%111oO@ﬁrYW’Jnlfed%Qotén§£1ﬁvt‘!ﬂeﬁ1ﬁal%bgl?5ﬁ§ls 4s A0S
includes a rotating shaft conpri sed WO Or nore
incrggsig thgydos of exygemtoghe eallsrBheresyltingsaspension may bgenbiented to
anofHdf Bhd Sﬁﬁgfﬁﬂnﬁéy 360 #med the fdideorEPRAP EFEM therlpBBod of
bearin further conprise an outer and i nner
appsqafaﬂqtely Raringpp vifferaseend eell pelietie fasingd, 48d thg eesylting lsepsenatant
is RS BY who SERMCAAR N1 AR (RE Al BLBELRRE! ERay be
he races and spheres conpri sing earings are
perf@mdew@bwmf etrome pthet appirepriatesuéled selutiowi (Thisirepeated Washmg can
{ { e r
be F%%frﬁ%l e'm é)lre tlgl%g J rlcg ltl% %19151 (? thefrF%e?lérggYe ceial sgfrTg Iln caﬁam
emlmutbwntsnéntsalnte h:en bmxielsd atragly stpin ey ®smad secbssbiryitc aﬁlﬁdce processmg
i P AT Bl b Bt GG ey
varpdependingorn SBehnobf s dotledtat; patidnt spbapdeht phaidet. Exaiiplary
. .§hown | .as a circular spring (not shown). The
Wd@??@ﬁ%ﬁ%%dme+§ﬂ%éed channel is preferably fabricated
usiThg finhlepellétipeestmtie the dutpatshBmbars0 nfayl tRakRGetriBYedGh an aseptic
unction with . the rota n shaft of the rotating sea
mafiist greangpPIppyidte FHP\&EG ufRub phambgr 54 is gogijioned 3 e 5 ¢

oridRfa8b L ippRd ptiaR it I8embvAl.a IHRAGRMbSHERNt 8é fiRdl peIsdd kRl bem
the regenerative cell conposition f|OMAng t hrough t he

autEpAERbER A dha A InG 4y e dn the guipetaharbes Shhichireayt hegrmeyed
andistoted d#M6dd RMedMell NTHB BodtAh& tnhdYDe Hh @ lapPpMRY ffn or size. For
I ncreased tension. The seal s may be secured in
exapiple; the gentaperyigy bsfa syriegeor Inepitain embadimeryts, dhej quéput prstainer 50
1tse W h\Mﬁ 's&J'Eda(EﬁleQ %%%L&aﬁ{r oxelﬁzﬁ‘ﬁ'lgﬁyn)r&gd @Bﬁée‘arfrom the other
apsing as needed I n order gage a groove in
contmeermnféhe Botesting ehgmder or sbsegnent retievial ang useof theieegowsrdtive
T - . § ' I
T @e‘é%ﬁf’f?*é?r?%a&?t?gf"ﬁ%—%ﬂﬁ%%ﬁ%e gt
Thetdells wey hlso basubjeet te dirthet mncaahngts descrﬂ»ed hegemmuw phbr oueheval
fromlt]-f §a’%g1bﬁr or&%t n’?%sgg S%COnH m or ci)es(/ice e re usa le €
I'ng a EPI°RI° 6 FOE SHETT i
contpnohaﬁ sligvnsih &igure Plois catstrnged dueh mae:acmfbetchmebmﬂ ai onegr more
OITes ontact . wth the seals and

whi ch
addﬁioﬁ?lk?'sﬁrhsgorcd%w%fcfpr ﬁ’ét?‘%é’é?lcefsl‘f@ ) eaiiﬁ? ng shaft and the

o seal. In another enbodinent the rotating sea
net rk .3 is.co rlsed of a single rubber, seal 30.3
i Ithgugh "8 éﬂaggs’&g PHEDS aprihods payebegr dgscribrg hgreu wtth a
degﬂffe%‘f gf&&f@nﬁ @ ik URdeSsterALthat iiRIprézen dicRbGe isqnmtbty%y\m bxdthple
romse the sterility of the syste

onlhﬁ@tth@ rmoéhfifaa?wﬁﬁ thegstrectyrg ohthp ﬁbgst%‘é%ﬂd Sﬁ‘@’@%&f‘r?f ﬂsﬁomith%*
speSiREPhbPEImade BTNt bPLIEH fthé maﬂmﬁ%néaab%e gl%o%pmb@ﬂy the
i solate 15 the individual fluid paths. The seals 30
pregpleinyg@ipR.cat ed of a material which can be sterlllzed
as well as seal the rotating shaft w thout |ubri cant

hi anot her enbodi ment the rotating seal network 30.1
i s Acoumben of publicasionsanskpatentsthavehegniciteddiessimabgveo tEaghofithg cited

puin'pejtl%ns ﬁlrd%%eﬁtstaﬁenereby incorporated by reference in their entireties.
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different fluid paths and can withstand the rotation
of the system and not cause cell lysis. In another
wepwedizent the fluid pathway is flexible and PGT/US2004/020594
allowed to wind and unwind with 20 respect to the
processi ng chanber. This is acconplished by having the
flexible fluid pathway rotate one revolution for every
EQUI¥ALENSut i ons of the processing chanber 30. This
el iITHoRAiaRd N fhe aﬁe«qufr&sgrﬁzer Bl RldblRGo %&@halﬂhgl gﬁ& J%fe than
The regenerative cel| conmposition I's punp rom-t
routigs] qxemmmt@nanwreqmalam@ trthesperific amb@dlmemh pbthg anmht@n

dest@rﬁg g,{e es quma%ts ftbeiﬁ]{eg{iegut% B%?rﬁ:g%asgffﬁ/ﬁﬁg ?l%wilh)%%ﬁ]aqms

30.5 each of which radiate outward fromthe centra
axi s of the processing chanber 30 and term nate near
the outer ends of the processing chanber 30, i.e.,
within the centrifuge chanbers which house the output
chanbers 50 (Figure 7 and 8). Accordingly, in a
preferred enbodi nent, the processing chanber 30 is
conprised of two or nore output chanmbers 50 as shown
in Figures 7 and 8. These out put chanbers 50 are 30
positioned such that they are in one orientation
during processing 30.7 and another orientation for
retrieval of concentrated regenerative cells 30.8. For
exanpl e, the output changes are tilted in one angle
during processi ng and anot her angle for cel

retrieval. The cell retrieval angle is nore vertica
than the processing angle. The two positions of the
out put chanber 50 may be nanual Iy mani pul at ed t hrough
a handl e 53 which protrudes out of theprocessing
chanber 30. The regenerative cells can be manual ly
retrieved fromthe output chanbers 50 when they are in
the retrieval orientation 30.8 using a syringe. In
anot her enbodi nent, fluid path 30.5 is constructed
such that it splits outside the processing chanber and
then connects to the outer ends of the processing
chanber 30, i.e., within the centrifuge 5 chanbers
whi ch house the output chanbers 50 (not shown). In
this enbodi nent, |arge volunes of regenerative cel
conmposition and/ or additives, solutions etc. may be
transported to the centrifuge chanber and/or the

out put chanbers directly. Wth reference to Figures 4
and 7-9, between the collection chanber 20 and the
processi ng chanber 30, a punp 34 and one or nore

val ves 14 may be provided. In ai o preferred

enbodi nent, the valves 14 are el ectronechani ca
valves. In addition, sensors, such as pressure sensor
29, may be provided in line with the processing
chanmber 30 and the collection chanber 20. The val ves,
punps and sensors act in concert with the processing
devi ce present on the re-usable conponent (Figure 14)
to automate the concentration steps of the system 15
The sensors detect the presence of the regenerative
cell composition in the centrifuge
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chanbers and activate the centrifuge device through
comrmuni cation with the processing device of the
W@ ymsem4siThe regenerative cell conposition i s PEENS2004/020594
subjected to a pre progranmed | oad for a
pre-programed tine basedéﬁggggs,anount of tissue
originally collected and/ “input. In certain
enbodi ments, this step may be repeated either 20
automatically or through user input. For exanple, the
Whatdsplained isn is subjected to a | oad of approxi mately
400 tinmes the force of gravity for a period of
approximately 5 minutes. The output chanber 50 is
1. confsi auteinardd Systémtfisdepidatn®aidedoneitrating segeheratiee cells from tissue
chapber forma small reservoir for the dense particles
Compi§ngel | s. The out put chanber 50 retains the dense
parf i .Cl edsco'lljl@ct hahdetl t%rrg&‘#veatissﬁ@}elmcgl@h 69k a %}’mnh%vher in the
allowing the [ighter supernatant to be renoved t roud%
coll2diom chhmber faeilitatesalispggregatidruofthetssne winihcthati regaderatiye chids are

ama of rotation ‘Ff the rotating seal network 30.1 and
sepyrpted fjom e dissyehand ow point in the center of the

Pr g essi sl ehamberlcBhREH tb e doPbaidthad®@t to receive the
network 30. 1 to the waste contai ner 40. The val ves 14

disaggregptadpissu@4ram theadolledtwnphanbes and) devi ce to activate
steps to repmove .the supernatant to the.waste container :
30 % t hQUET LB dsg RGP cpbirel g BERe SR CBEEr, wherein
the S&HtRfhloaGdiPddVEde RBcentrafs TERn6@tile 88ls!fRIm HRaisaBregated tissue present
_ obtained using the system shown in Figure 4 conprises
in therproeespiogshambardandgenerative celI's of the invention.

In sonme e fter th n ' .
and i r ot og T Eerafr B ks SRR BB T b
con@6ling Mey/c AR ctigEchahber, ehesSptdpBBidlg ch@nb&] the pedtti@igatib@tievise and
formed after centrifugation with additional solutions
assQeiipheonpeHNsaddi t i ves. Re- suspensi on of the cel
pellet in this manner allows for further washi ng of
t heregenerative cells to renove unwanted proteins and
2. chemiecgbtemoofatiimdls wisreirette tRsud inadipasd tisgud.he f 1 ow of
oxygen to the cells. The resulting suspension may be
subj ected to another | oad of approximately 400 tines
t herfah s iV iREE m cells.
3 apgpgm m?gfy&%ﬁr%’megésﬁ t}%? ?éeé?l%gatlgggég%gﬂgglel Cgeisl et is
formed, and the resulting supernatant 5 is renoved to
t he waste chamber 4Q, a final wash in the manner
4. GooBh SRy i e RoRERTAP EFIIaly PIRESIIOr S5l
ot her appropriate buffer solution. This repeated
washi ng can be performed nultiple tines to enhance the
5. purThesystent ¢felaiegk vdresain the regdnerative oelisome a pombmatien af stem cells
derrbodlmena , the saline can be added at any step as
and PIOgENoh¢& IESSary to enhance processing. The
concentrations of regenerative cells obtained using
the system shown in Figure 4 may i o vary dependi ng, on
6. anolire system ofsdaim boyhesain the, separatied and geneentiaied esgenerative cells are
.profile.etc.. emplary yields are provided in Table 1.
sul lgf?rilﬁ%smﬁlém@éﬁ%re@gent in the output chanber 50 may
then be retrieved in an aseptic manner using an

appropriate sy{r,i nge after the output chanber, 50 is .
7. posthq yEEm ¢f£laiped, wherein the regenerative cells are used to treat a patient.
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orientation appropriate for cell renoval. In other

enbodi nents, the final pellet may be 15 automatically
worewsdi12480 a contai ner in the in the output char@BUSH04/020594

whi ch may be renoved and stored or used as needed.

This container may be in any appropriate formor size.

For exanple, the container nay be a syringe. In

g. © efﬂeaalgﬁ'teﬁlmlﬁef‘ beherdih ?ne%‘l@dﬂon(éﬁ%ﬁéﬁl@ Furier téBptided of a filter

heat seal éd (either automatically or nanually)
housafmi a filtar abgw fthiorthe hdleotmeqthammpbw@mlstlwe ang filter out non-tissue

roces anber for su e
comPREN: Sertet ETUBe B9 BaPPLTS o 1ar Api bl Uyl Hadthfy Bhuson.
as descrlbed herein |nclud|ng re |nfu5|on into the

patient. The cells may al so be subject to_further
9. pr"ﬂuﬁe@sﬁen‘gofa%aldblso’t‘heb@@ theegodpetion qhh@berpﬁaplélfat@s&lsaggregatlon of the

tlssu%ﬁg%ltggl\é%ltg{/r 0 I'O at lié %tﬁ %?‘E:ﬁtgg& Oﬁé ggiets %ﬁCH ﬁlm@ ?5(1&1&

eV|ce
facili#d1@WRaggdic In@ﬂroettﬂeéhssﬁe &Qﬁstdtaxézltledhﬁvtshgitttad |t can be
connected to one or nore additional systens or devices
for further processing as needed. 25 Although the
fo
10, 1, FEFR:{ih S GAAES, A TRAIRRIR R AGRY FRler 288 withn he
collebfigit cHah®epr esent dlsclosure |s nade by way of exanple
only and that nodifications to the structure of the
system and sequence of the methods specified nmay be
11. m?ﬁ#te%@f @BmTQ‘g wherkifl thd A5l 8% i@hgitdted SAGIRHU 4BadiRtic
enconpassed 30 present invention. A nunber of
stirrggubl i cat i ons and patents have been cited herei nabove
Each of the cited publications and patents are hereby
i ncorporated by reference in their

12. €Nirhe %{sie?ﬁ oF@alWﬁL\W§nTﬁ@§cﬁle§tlféd ¢iRchbenfachRatag disidgrdgation of the
W

recog or be able to ascertain using no nore than
tissue ohrbugieroeativerdf mentatebleshaft Wamprlaﬂqlmf\pad@lm suchghat e paddles

ecLfic enbod nts of ve
faciBE G niSregimna i sups o Fa R PR S e
enconpassed by the follow ng clainms. CLAIMS : Wat is
claimed is: 5 1. An autonmated system for seﬁgrgéigg
13. andhe eystemof elpimng, wheeindharqtafable shafsisretaiedihoy ve
ising: a. a collection chanber to receive tissue
‘naﬁﬂﬁﬁged froma patient, wherein the collection chanber
facilitates di saggregation of the tissue such that
regenerative cells are separated fron1the ti ssue; and
14, ghp sysierpobeleyn il nBIrbRuFATEI e W ETIRE OQgRsource.
col | ection chanber to receive the disaggregated tissue
fromthe collection chanber; and c. a centrifugation

15. devTihe eystérh offi claian 1dpwherein thowashengpsadetemsis sglinchanber ,
wher ei n

16.  The system of claim 1, further comprising a disaggregation agent source.
17.  The system of claim 16, wherein the disaggregation agent is selected from the group

consisting of collagenase, trypsin, lipase, hyaluronidase, deoxyribonuclease, Liberase H1,

pepsin, or mixtures thereof.
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the centrifugation device concentrates regenerative
cells fromthe di saggregated tissue present in the
w@emsos=sng chanber; and i s d. a progranmabl ePCT/US2004/020594
processi ng devi ce capabl e of conmunication with and
controlling the collection chanber, the processing
chanber, the centrifugation device and associ at ed
18. C oThesystamsf cldim Thehaydtteepotessingiciuhbeib €6@pfisdd one or more
tissue is adipose tissue. 20 3. The systemof claiml
centiifiige shambers tor léqjé therdisasgeesated |t1§su§rpéesstltémtlerepqo§essmg clrprber during
ve cells are
contEHEAET Fne URpirtay MORGL By hOCCABRRRREAL, 17 7T
mhereln the regenerative cells are a conbi nation of
cells d. enitor cells. 6. The_sys
o PRt ARG | EREhaeR S e e COME Bidercapghers urther
com{)ﬁ&ecﬂl%ro@txﬂdf@ oﬁl%'u{ hadbRrsiH ich Ak ﬁlefc%ﬁcénﬁfaféﬁ' e nefb:gllge @ells during
patient. The system of claim®6, where
centri Bigetier @ftthv élsewb&ta} assus ecthe oeritrifige dav1pat ient.8. The
systemof claiml1l, wherein the collection chanber is
further conprised of a filter housed in a filter cage
20. W trRé Bystdi® o€ Slbin® 29, WReriR A& drondr8baiplit Elapibéss ﬁf@ qlted ata
filter out non-tissue conponents selected fromth
diffegend apgle dneng e¢nigiughtion e 4 different angbeotor caﬂ@tlanwéﬁm qogcentrated
reenmJ?&J%ﬂ 5 9. The systemof claim1l, wherein the
& Pﬁ ct5'0n chanber facilitates di saggregation of the
tissue through agitation of a rotatable shaft
ri sed of paddl es such that the paddles facilitate
21. dlgg

¢ syystaya of elaing £9.t Wierein dhg eneps maje opipubehambsr stnalpe mprually re-
t
pos1g(gﬂueg% glqlve at nghe 1@? %&Yeg{l%mnﬁee %r?clemrﬁe(il %éﬁﬁ%ﬁf; 1VE Jyfls

I'es ‘are rcage w
col l ection chanber 11. The systen1of claim9, wherein
t he rotatable shaft is agjitated through a magnetic
- st . i gystem gf glaim 3heavhsreindag emoentesd ffge‘wFPé‘r"éucﬁ“% #fg removed
umng J on chanber facilitates disaggregation of the
I Ssue through rotation of a rotatable shaft conprised
of paddl es such that the paddles facilitate

di re ati.on. of the II sue as. th t.he rotata
shant Sy of i, wherers (herprgeeinedfpgberds Spmpsed of a rotating seal

to fa\éﬂﬂt@b&llécﬁ@n bPiRidabsregdted tissud id PEBLRMAdNeRUGN a drive

nmechani sm

24.  The system of claim 23, wherein the rotating seal is comprised of a rotating shaft, two
or more bearings, three or more lip seals, an outer housing, a circular channel and a circular

spring.

25.  The system of claim 23, wherein the rotating seal is comprised of a rotating shaft, a

single rubber seal, an air gasket, one or more spring loaded seals, and two ceramic disks.

26.  The system of claim 1, further comprising a waste chamber.
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14. The systemof claim1, further conprising a
washi ng sol ution source. 25 15. The system of claim
wd dgosmiasei n t he washing solution is saline. 1BCT/URm®04/020594
systemof claim1, further conprising a disaggregation
a t rce. .17 f.claim16 erein the .
27. GO eSO i 20, MRS B R RSPl et o - gativ cell
componets 6 he Giseife rembl epomaBe patteyipsi n, | i pase,
hyal ur oni dase, deoxyri bonucl ease, Liberase H ,
pepsin, or mxtures thereof.18. The systemof claim1,
. . r‘ r‘ .
28 e B R 0 P R r&ent i the
wastd ¢hember meesemnifuged to hepapate eebainoentiacdiegondiits ingluding collagen,

centr.ifugation of the disaggregated tissue in the
prOteH’érT]l‘l?lfl?’Ga’é’oﬂgﬁ?%@mi@‘?‘ qq%g‘g’sff‘gﬁgsem of claim18, wherein
the one or nore centrifuge chanbers further conprise

one or nore output chambers to collect the
29. cofeeystemtafdlaimgdh ehatein the nehregedenating ca bedmpdneg@tpresant in the

of, the di reqgated tissue in the centrifu devi ce.
wastechampgr e Nt 1 Searale aRd EOnchpS Fomp e nisn i By migollsgen,
protefHd! pills, GHPIPRES ardd Batiix| §@fpien®. di fferent angl e during

centrifugation and a different angle for collection of

the concentrated regenerative cells. 21. The system of

cl-ai rein the.one o r e, out put anber can
0. § PRGOS Fuaith B T RE e R Shamber
are cérlebted throwgtofubinge concentrated regenerative cells. 22.
The system of claim21, wherein the concentrated
regenerative cells are renoved using a syringe. 23.
T - Clay - I: [ hanber
1 PSSR 8. Dbl S Bl WG R RR R (IATRE
collection of the disaggregated tissue in a sterile
ner. 24. The systemof claim?23, wherein the |
32 :Tglf syptgmad laimgl, shspsin thegolection chamgberigd Shraprocessing chpmber
furth&FUompPEAb AN GSmoreVaBies PuntBRl &nbdrP of EthSinatddhs PerELE,
ousing, a circular chanrel and:a clreul ar spring. 25.
The system of claim 23, wherein the rotating seal is

33 ottt etimofle S, Me Sollcrin Shisthd e aatcessiiggamber and
the tib¥y £8URPdGLI sks. 26. The systemof claim 1, further

compri sing a waste chanber.27. The system of clai m 26,
wherei n the waste chanber receives the

T e L T e

re-usih)e non-regenerati ve cell conponents present in the 5
wast e chanber are centrifuged to separate and
concentrate conmponents, including collagen, proteins,
| i-Rpi ds i t nd. matrix .conponent.s. . The .

5. oy eRouaR UREN 5 ARkl B G nBRABAT FE G Rl chbises

centrif@FEa6RA aSceRtrifiglinotoR cbMeoller and a centrifuge brake controller.

36.  The processing device of claim 1, wherein the processing device controls the
centrifuge chamber, the processing chamber and the centrifuge chamber by directing tissue

flow through the use of one or more pumps.
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wast e chanber are filtered to separate and concentrate
conponents, including collagen, i o proteins, |ipids,

wa@adiopocpuses and matri x conponents. 30. The syspenuUsf004/020594
claim1, wherein the collection chanber and the

pracessi ng cha re.connected through tubing. 15

37, B EleBhAoR. oftsfi G Puins pin RS RO RBRRG U s
further conprised of sensors. 32. The system of claim
1, wherein the collection chanber and the processing

38. chBimwstemefidim Thonderaethepamps arepeaisgleves, punps,
sensors or conbinations thereof. 20 33. The system of
claim 30, wherein the collection chanber, the

39. Proges/siehto fCilanmbg iwhisin teeprbetaiing dévies RlirtBpOsHres ftuser

. The¥ system of claim1l, wherein the centrifuge device

interfapeiiar 3B uperde aysit Ryramsteriatathe sysseisabl e. 25 35. The
system of claim 32, wherein the centrifugation device
further conprises a centrifuge notor, a centrifuge

40. noTley systeni sfadldier 1,avitbrein dergro¢essiag dbriekfurthendonprises a display

36. . The processi devyjce of claim1, wherein the

, n
screeg tq display h@st@ewrasetg%tcﬁwqecﬂ et fodnpit PagEIAGTS QR BITE RErRRegrammed
steps! WEmMAYFRAS RS I nib: -ﬁgﬂﬁﬂgﬁthe centrifuge chanber by
directing tissue ow t hrough the use of one or nore
punps. 37. The system of cl aim 36, wherein the punps

ar erj st i.c punps.. 38. The systemof claim37, = .
AL whEheivate @ %uwpﬁ willegéin a Pagiosof .ﬂYestgssuerW@oyy@tfr@m i patient is
used % SpHate aﬂMl%h@érﬁraEél%gB{e%ﬁ%%bﬂQmﬂQHé fndiMhf ?Sftion is set aside.

conprises an user interface for an user to i nput

paraneters into the system 40. The systemof claim]1,
42 reinwth%kgnoc ssi.n id %%ce further conprises & e

- di s ety AT st e B g nogin Qiseug sgisige in a

sampiS&ianiRr.i nput paraneters, confirm pre-progranmmed

steps, warn of errors or conbinations thereof. 41. The
systemof claim1l, wherein a portion of the tissue

r ved fr t.he, patient |s used t.o. separate
. ool e, A0 bnd B ORI AERR AT R svstem.
portion is set aside. 42. The system of claim 41,

wherein the remai ning portion of tissue is set aside
44. i nThe system of daipybe wherein thegddidiyes @gselected fom growth factors, re-

s 34208, A TPFEpAHE S YRR SR BIRY ) B8 s o
cell melificitod rédgemsgosuintbihaons ,tlEreolf.eS uspensi on fl uids,

cell culture reagents, cell expansion reagents, cel
preservation reagents or cell nodification reagents,

44. OF AGOIB 8 &uRRiFink P&eRGhtive cells comprising:

a. removing tissue from a patient; and

b. providing a first system for separating and concentrating regenerative cells;
and

C. providing a second system, wherein the second system is connected to the first

system, for culturing the regenerative cells.

45. A system for genetically manipulating regenerative cells comprising:
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44. A systemfor culturing regenerative cells

conprising: a. renoving tissue froma patient; and b.
w@emgioth4eg a first systemfor separati ng and PCT/US2004/020594

concentrating regenerative ceIIs and c. providing a

second system .wherein the s nd systemis connected
t 0%t he T‘?“}c%’ﬂngs%t‘%%wmfao?a’@ﬂ‘i ing the regenerative

cepls. ﬂ'{%VldAngSﬁ’ ﬁ{'s@ Rah f&%@ﬁérhﬁ}?é dnd IRNRULiAL Fdp8nerative cells;
regenerative cells conprising:a. renmoving tissue from

and a patient; and b. providi ng a first systemfor

se arat i ng nd conc ntrati enerat ve ce a
B VPN SB80R e U R B A B L SAEREER to the fir
syst&ﬂ%ﬁéﬁlﬂuﬁngmgérﬁ:%dv@ celi¢ first 5 system for
culturing the regenerative cells. 46. A systemfor

separating and concentrating regenerative cells from

46. | A% S’gteﬁloi%p Eé %l‘a?%g aftd cncef r&t(ﬁl tr%&e?a%@@?ﬁ[s £ ltl‘ég € co%pnsmg

tisSs renov m-a pati
ch anbe r a teltdctibh ahzﬁﬁbeﬁht@ fggive tisdue@emoved: fiem tai ;&ﬁaﬁ ﬁvheﬂam the
t hat enerative cells are i. o separated fromthe

collectign; eﬂ@m éaclitaigs Bisagmesting of Msrtiseie Lioh Hst reggnerativeells are
Sepa?d%d ﬁ?‘ﬁltﬁ&lﬁgpg%ﬁr to receive the disaggregated tissue
romthe co

gction chanber; and c. at | east one
fibter asﬁﬁmhr)g chatbestonnbdted fo the ecllaten plmyber to receive the

concent rate enerati ve ceI Is fromthe

. e
disaggresatrsl tisgug éﬂ ﬁ% ‘Elg’cu‘i% befif@dsyst em of cl ai m 46,
wher ei nytBg bhé EREr ﬁml \Vhe‘fam?ﬁé fifket aSsefHi¢ ch)rﬁztehﬁfﬁes the

filtration device and a Sedi nentation devi ce.
regesgratieells frohethmdisaggrapaediissuehe filter assenbl y

conprises hollow fiber filtration 20 device. 49. The

system of claim46, wherein the filter assenbly

47. COITRE kysRdn 8f PG 96 abhetéin fihd fili@lakRmbheYdrifrised 2 p@lQ:olale}@ filtration
system of claim46, wherein the filter assenbly

deviewangrd ssdimentatisindevicat i on devi ce.

48.  The system of claim 46, wherein the filter assembly comprises hollow fiber filtration

device.

49.  The system of claim 46, wherein the filter assembly comprises a percolative filtration

device.

50.  The system of claim 46, wherein the filter assembly comprises an elutriation device.
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