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present |nvent| on relates to systens and for Sep arati ng and

concent r atiPRép: zfoﬁlé‘é@l Qecepbey 9, qﬁé@éﬁ@ﬁ&?ﬁ?@“‘éé‘m%hﬂmﬁ@ﬁsim de variety of

tissues. TREAINES SATIHNTWERITIOPROGRISEDAUPOAEYRAGERIEEES [ hidUhRaRLREd Syst enms
and net hods for_ separating and concentratin regenerative cells, e.g.,

st em cel | SEEHHTIHS. SFQYWRMPIIE%’PP §lo. &0 f3é$ﬁ35<§d?b6§é°eﬁb§fs7uéom2ThiE)escr| ption of

Rel at ed Ay }%Qmﬁ%g@a@mtpwﬁymwr&%&far Rﬁﬁ%ﬁ%n NioN607496] I4b’memieb y targeted
manner, the abil A(JDMETH enerative cells mcel | s and/or

pr ogedf t or YS&FMS FLQ&%@’&%F@@&%&F gF)NbéPFPQSEoﬁi‘S%% fisddy), to
renew therm@usvg;s 2003d§1fd'[ﬁ8 t;%\ys;@m\ ﬁya%pnom@h@zm%ﬂeé@?ﬂms AR@ cells.
Stein cells are foun i ng earl sta es of devel opnent, in
Peral 1 sOUBHARS 1Ol SBbHRAHos CLigrgHin anp s Boa U Péetlien 15RO 2000)
Enbryoni ¢ 18t &lea&bt s tﬁ@%f‘cﬁ@ﬁf&l&f dpf) Bh &S 84 e3Red9 i@Srpo gé@% %iﬂ%?ﬁl;&knowﬂ to
becone many if not all of the cell and tissue types of the ESCs not

only cont &f#{e®F| the genetic |nformat| on of the individual but aI SO contain
the npascent capacity to becone any of the 200+ cells and tissues of the
body. Thus, these cells have trenendous potential for regenerative

medi ci ne. W@?(@HEP@F'EEESINXMTB@NQWM into specific tissues such as

heart, lung or kidney which could then be used to repair danaged and -1 WO
2005/012180 PCT/ 1382004/ 020594 di seased organs (Assady et al., 2001;
Jacobson ét alkicldofgbalnventieni co et al ., 2001). However,

The present invention relates to systems and methods for separating and concentrating
20 cells, e.g., regenerative cells, from a wide variety of tissues. The present invention
particularly relates to automated systems and methods for separating and concentrafing

regenerative cells, e.g., stem cells and/or progenitor cells, from adipose (issue.

2. Description of Related Art

25 Regenerative medicine harnesses, in a clinically targeted manner, the ability of
regenerative cells, e.g., stem cells and/or progenitor cells (i.e., the unspecialized master celis
of the body), to renew themselves indefinitely and develop into mature specialized cells.
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

30 toas “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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ESC derived tissues have clinical limtations. Since ESCs are necessarily
derived from another individual, i.e., an enbryo, there is a risk that the
recipient's inmune systemw |l reject the new biological material.

Al t hough i mmunosuppressive drugs to prevent such s rejection are avail abl e,
such drugwoeames/atso known to bl ock desirabl e i nmune recpusdegREueh as

t hose agai nst bacterial infections and viruses. Mreover, the ethical

debat e O\G%Eassdr@ga%ﬂ“ﬁsgz%y ePi1., EREStacdbsdret alemﬁ,’/@&)rscb&aY\EiObT)CMoQEMeQ ed and
presents an additional “and, perhaps, 1 nsurnountabl e obstg{cl e for the

f or eseealbSE deied Hesneshava dinseldimiions s Siprrdioss Ammewsrsaribdei ¥l AGeabl y referred

to as " A&t iniRRAASE an @Rory 30n@d £ RFDAhAR rE@pibdI® ik® BreafstdnBRBL  ASCs resi de
quietly in many non-enb yonlc ti ssues, presunmably waiting to respond to

trauma onciest e revdbislogind miajesialdiAd Beugh TpPHIOEPEEEESYH A PEREY I an heal t he

i njured Q4 M@@g VeihmanRd aksMach 2002;
d ark ? trér{%ﬁé??réséﬁﬂéb%%gmdﬁCrltg?)sb)a/Is%%g 'E(Or ai n, 21%0 l T\Il]l angsggt Sa| : 20023)

Not abI y, aefrercgiabiest sasieantinfestions @ ivdesae éW?F?Ri’F’cﬁteégl’cﬂ"F’éPat%%‘@hﬂ‘F S dual
carries arpeal, eof m%‘%% id DAl HIBYcIShAd Sredthit Bn FE3Eoniing1, bSmaki | ity to become

many if not all pes of cells and tissues (Young et al., 2001; Jiang et
al . 20@2samogntdwgokétacla|forthezfer@@ﬁabl@w&artz et al,, 2002). Thus, ASCs, |ike

ESCS have treiRndgusIs @%ﬁ@ﬁér@!terélﬂﬁgc@dl} RSl 10 BAECRY iepRGen0in I €geEnerative
medi ci ne. ASC popul ati ons have been shown to be present in one or nore of

bone 1frar rbwnatigkiothe usppisiGs; ASCypidamepy P Y (9P-5REryatic §1suSs. 2002b; Al son,
1998; Crg a%%'l‘ﬁnrg% F&spo%@%}aumggr m‘f‘@éé%otwé El?eager &6’&@5@@% te th&pSCs i n t hese

ti ssues |s ow.” For “exanpl e, mesenchymal stein g%l;ency in bone
mar r ow i sargketi thmmét‘fdé"é‘iubé‘b'v@éﬁ?n gt 4l. nzo%CBOO’G?@‘“éWcP“i Sflfﬁm?b 25l nucl eat ed

cells (Da}x&)iﬂ%u E@blebro@)y and%ggg Zogﬁﬁlaﬁgk&tal QbGZa? a@&gbly,lzﬂ;lﬂlgﬁlg,@&erﬁh ) 1993)

Simlarly, traction of fromskin invo vesacorrpllc ted series of
cell cul teurl@cwéap@e%b%ﬁacée%‘ﬂ@ual cafise k Bool Toh¥Csdhat 1ay shaxg EXSfdec) i ni cal

app' '196‘“%5!? ?e%&ﬁéﬁh%llfﬂéf!%ﬁkﬁesd&%m%ﬁh ﬁ%(?&:%b&@%o@;%%&&@to three week

cul ture pha Hagege ‘et al %RQ gosed cl1nical
appl i cat 280Facanas@s, 3408 Sshehitziet B s PB3). rTéaﬁlAlS€§= iikﬁé e st AR Shunber

purity, it ¥ anBNcaRERGe RS 680 E&ldinepurification and cell culture.
Although%&glf P tnur eapg eaps rrayﬁprlgv\lfede |Cﬁncer eased cel |l nunber, purity, and

maturity, th‘éSL proulsonsthave hegrsthowTleib Prest inCARCT HYUF BROBRATSY SHbr e of t he
foll ow NG E&E - GAd brgi!nf(jclén%lél hi %i}% Ao, (P§9% @Ioat%ﬁa'nh sfttAchbon due to cel |

agi ng, loss of potenti al % uséful non-stem cel|” popul ati ons del ays in
pot ent i aIHO&’pwuﬂ@afqumﬂlePf 09 i8 thegs tisaes ie s For %P‘égs’éﬁe?@%i‘ é’ﬂ‘/‘ cost, and

| ncr easedf fSKencPln b%%lﬁﬁ%mtegt%m@fat 58hde 1 W 100,080 4 10MNMB0Y,6d0 Ni cr oor gani sne
during cui3 ture. Recent studies examning the thera eutlc ef fects of

bone- mar mowagte celipdl Ipnste chaly 999 Banfiesde Al alalh eidhol €3 miPH8W t o ci r cunvent
E geV\g (Z)b %ﬂg‘gy%sos{ %ﬁgghg’%%@%ﬁs@é}%ﬁé/ Jocoﬁ'xg{mta%éﬁ s Qs 64R1 Whitge fEpsalersevd@01; Olic
weeks (Toma et al,, 2001) and clinical application of skeletal muscle-derived ASCs requires a
25 two lo three week culture phase (Hagege et al., 2003). Thus, any proposed clinical
application of ASCs from such tissues requires increasing cell number, purity, and maturity
by processes of cell purification and cell culture.
Although cell culture steps may provide increased cell number, purity, and maturity,
they do so at a cost. This cost can include one or more of the following technical difficulties:
50 loss of cell function due to cell aging, loss of potentially useful non-stem cell populations,
delays in potential application of cells to patients, increased monetary cost, and increased risk
of contamination of cells with environmenta) microorganisms during culture. Recent studies

exanining the therapeutic effects of bone-marrow derived ASCs have used essentially whoie

marrow to circumvent the problems associated with cell culturing (Horwitz et al., 2001; Orlic
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et al., 2001; Stammet al., 2003; Strauer et al., 2002). The clinical
benefits, however, have been suboptinmal, an outcone al nost certainly
related to the Iimted ASC dose and purity inherently available in bone
marrow. Recently, adi pose tissue has been shown to be a source of ASCs (Zuk
et al., 200LposanAek et al., 2002). Unlike marrow, skipCT/oasehe)svdiver and
brain, adipose tissue is conparably easy to harvest in relatively |arge

amount s (COMMASStim @1 ai ; 20%9%vaué§@{a¥ ﬁioz)ahm clgwm)leﬁts hbwéBeraver e, adi pose
derived ASCS have been sShown to possess the abil %to generate nmnultiple

ti ssues peensilopemal;anchisaingglrsstertaimnielated & the llfﬁﬁj‘“é’ AYNEPSHPYPPRY ( Ashj i an et

al ., 2003;pereMZNBALREY Bne magP2: Zuk et al ., 2001; Zuk et al., 2002). Thus,
adi pose tissue presents an 10 optimal source for ASCs for use in

r egener ati ve Faseiitlyi adposegishuedip keempberip thderpurtift VoSt (41 chtli p¥de deri ved
aASﬁlSJ n;on\ﬁ@ &, T8, @%mlearﬁiﬂowsuunmugm @errf;md v, Shiph@ (I8k Rodspamyy suf fer from

1or t com ngs exanpl e, the existing nmethods may | ack the
ability wy@phawanrp Vlaaé@bhraﬁ@arp@tsdﬁora@sweéeh 8?Pld5€ﬁ?etea1f%901b)r emoval of

adi pose trhé}%Hﬁox I@Eos@%b%lﬁ?\@@ﬁs&@%&% ST (b SiQst AE KbiR@HS fedbraer ful |
aut omation ! ?romthe har vest i adi pose tissue phase t hrough the

n
processi mltpfe it8$u§%ue”t'¢vhal§1é§m€ fepeAa fg‘e%am‘@e and poyerie @phit@r Br 200he exi sting

met hods fhﬁ%]@@{dl MR Ak M%WZ&%@QCNM% gﬁﬁ@ra%osremcpﬂe&qman of adi pose
tissue. e existing methods may yet f her a partially or conpletely

cl osed sysinaisdurasit/HEs ferwetremppraive aadipese t | ssue phase through the
processing Of&:u'it%llﬁéfﬂ@thodgt?@r%gﬁ’esuﬁé R dsyderb EAS RIMNG, AR RAsRinERY | ack

di sposability o onponents to attenuate 20 concom tant risks of
cr oss- cotftearti Raitingmediodnameniial g ormbaeoishosispraing Eonstepele: ¢ n sumary,

the many ¢pEi;Qineiols WIMQ&%QTWQ%E{Y@&T? a&gn«ﬁ%@ﬁc ff apradh BOSE 1§ Ssue do not
appear to overcone the technical iculties associated with harvesting

ASCs f r omanekilef adippsetissue. The gaptingmgthedsanay ape &k pyEy caBdvBlomaARor di ngl y,
ther e, r epging H'ilw@ﬁﬁg of QifoBeH RN hfis@rthr&béﬁ E@%c@s@ﬁig B‘Pﬁsﬁﬂﬂiﬁa%b@&tiﬂ e capable

25 of harvesting re enerative ce opul ations, e.g., ASCs, with increased
yield, cehdD&npndipr. %@K@ﬁnmfmdyfuﬁ “@15’ laglo v olgme eFPPARiSRAT A reliably with

a dim ni %5&5%‘11 oPhdi Qﬁs@ﬁg Sfth@@)tlstnlgﬁgtht)@srma Q@ﬁﬁrtl%taﬁl?@%dr@ﬂly%?éﬂn%[@ﬁ' on.

| deal | y, such a device, systemor regenerative cells in
a manner cbandtsmneﬂcfr@rhedww%ﬂg gﬂdéwew@ﬁ%ue Pbﬂtﬁ%thwu@e@rﬁ PiogFing GiSEMVARY OF THE

| NVENTI akiie I}" 9151%? BMatex ?s%ﬁétﬁogp mE)ellaﬁct EpodaBitity & G&Mpd(}@l’f@ AtalkRagyst em and

met hods Capab separati ng concentrating a given t| ssue to produce
r egener atngemisas mssks o@r@s cmﬁwmt@naf maseris B oo sapigie|iganodigl tibl e f or

re-inf us'sﬁﬂgdrpt’d% rﬁ‘an??hbtea‘ﬂtmcﬂlldas RRRI Gl BSOSt R RSENEu BVSIphRR  provi des

an autonat e sys em arat| ng and concentratin regener ative cells
from tissueercoRe Ypieplg®) difialtios @W@ SAbbaypEpEpASCs flom skin, muscle,

liver and brain described above,
Accordingly, there remains a need in the art for systems and methods that are capable
25 of harvesting regenerative cell populations, e.g., ASCs, with increased yield, consistency
and/or purity and of doing so rapidly and reliably with a diminished or non-existent need for
post-extraction manipulation. Ideally, such a device, system or method would yield

regenerative cells in a manner suitable for direct placement into a recipient.

30 SUMMARY OF THE INVENTION
The present invention relates to highly versatile system and methods capable of
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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The types of tissue that can be processed by the systens and net hods of the
present invention, include but are not limted to, adipose tissue, blood,
bone marrow, muscle, skin, liver, connective tissue, fascia and other soft
and liquid tissues or tissue conponents. In a preferred enbodi nent, the
present i nweenbsarspr ovi des an automated system for Spsgpswafoemys and
concentrating regenerative cells from adi pose tissue that are suitable for
re- inf usiﬂ@ny;iembbisa;eshnbj:eacate proéess@ds)yemsj/@armssze@aaerabdsmgthalpds@oncent rating
cells from adi pos ssue . in accordance with the disclosure herein

gener al | ymlvncP §§”d‘6 a%ﬁ’ohlﬂ?‘eegg‘? époéf) ?Se% 0841%0'53%W8’r’?”5§{ *r¥Beessi ng
chanber, Wenastnectohdsbe Ifascua rmckntltepmft aal aqm@ﬁssam dr @ss@eaﬂpdpeaemhanber The

vari ous chanbe ar e (g lHD t%get { one(g nor. e ond %’SUCh t hat
fluids 10 contal Arigcbi'e 8"“83 R&t8 ’?Wﬁ” ?‘rﬁi}o‘i& FE &N PP r?es ecf‘ﬁ hber to

anot her |a‘tpaatmlg@&E@bno@trﬁmglr@enefrduue cik erzﬁlaap@ahkmag‘la[alrd’Buﬁﬁﬂdiatna enbodi nent s,
t he waste.

ut .chanber and t nber are optional.
The syat SREAPLER 1bide S i (F SPTEG esne P Mt FOBRCae et Fectt ve
to separ a!lneuiohhncesrstit@mmclowrahnﬂélmgenpﬁabgﬁﬂudwbn&t&ltﬂ(ﬁe dfa@oilecadidNg ot her
t hi ngs, en, adi Les, d tissue s regat i agents, that
may be prglsen aﬁmcte?'uslr%s? %/ °h 8 a%{ f%‘ﬁﬂe"ﬂ‘t‘iug’ﬁ‘ %Tﬁggﬁggﬁ%@ 8y of adi pose

ti ssue. |Thco’lleou@Mbmntcpurﬂedfwgethezrv;ﬁ&&@:ﬂhbl}e cbmltudelsthat fhugdsl ow fi ber
fiItratioCnmdebg:1 1”% odlrreﬁ'ﬁ afl er a gb |ncludesa
per col’at i VU PTECINE BHHEbH %‘éy pes TR ST Oﬁ*&? Hotr® 8'°°e Swith a

sedi nent aﬁdiaﬁﬁssmmmfsg Inlcartan @iitel Rtenedheniadhimsint, thddugut fhbhbee anddsenbl y
conpri ses cent I‘bl fu%attl on device, which may or may not be used with an 20
elutriati Swpaék‘ﬁm S ARPUSPBcess. In yet another enbodi nent, the system
conprises a G‘bawdystaatalsohlcmﬂestarwﬁeezqf dflflitens migs fd&vsla&ﬁﬁ"fect’;ﬁlaeo s‘epdrité @i on

functi ons_ of resent ﬁsaﬁptl on mne filters

removi ng TR 5 %anfj 06350?“?{]50?‘16 ”b(ﬁ'ﬁ‘(?‘e%ﬁt}?eéfq] R Cglﬁf’cgﬁ“ zig‘pi’:cg etsa?@‘gﬁssuc free lipid,
free1adi piaytreatidngente Shacmay beqﬂsb;agemaﬁﬁmoﬁndom&d’bmlhﬁhe frodetstes bei ng used
to concet ate the final product ot her. 3:0 one or nore
conponent® %?OSF H%Su%)}gtogerﬁ"élgg'"%tt kT éﬁe’gﬂﬂm‘:ﬁﬂ%la 88 “éﬂE‘cirhﬁ@P processi ng
devi ce antdvias swmoafteeelnmfrﬁenam tafa@sgmaﬂysncmiescdmmmm@ﬂ‘Iumyicw@t t he
processin funct %o ts of the system na e,di osabl e, such that
Port 1 ons it e B houfoP B MR Se Bl BECAT toF P GRROREt 1y e
syst em alfHwer a:smmﬁy @ePpriges Eaeemﬁfagmhax deme;pﬂﬂﬁmﬁay\lsfﬂhﬁhncm{ye hiedesh e processing
devi ice (Cr?gn #tle(ri Vand er00| oh Wa%]g 20 pro [ ane and other conponents
such *8s rot'gt 8" “plinse; Preges: ’I‘Vf’ ghpe HEht"e SERENET S treating a
patient ico@biugea oSthespsilefingalvipis0Thalilngiod furkliGs detht pREMahvayst @i b)
renovi ng .adi tjssue.froma i the tissue renoyal system
the_adi poso PREE b R T Bbderdiorb e B et S P tbeasi ng. At
| east a maetipid qfectahneooazc&s praisresidu Sl eiidde, ald |itotAer GQaE @¢thy akd @n  of
regenerative e L her Ehan the -4

concentrate the ﬁna produc

25 In other embodiments, one or more components of the system are automated and

include an internal processing device and associated software programs which control many

of the processing functions. Components of the system may be disposable, such that portions

of the system can be disposed of after a single use. Such a system also comprises a re-usable

component which includes the processing device (computer and associated software

30 programs) and other components such as motors, pumps, etc.
I one embodiment, a method of treating a patient includes steps of: a) providing a
tissue removal system; b) removing adipose tissue from a patient using the tissue removal

system, the adipose tissue having a concentration of stem celis; ¢) processing at least a part

of the adipose tissue to obtain a concentration of regenerative cells other than the
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WO 2005/ 012480 PCT/tJS2004/ 020594 concentration of regenerative cells of

t he adi pose tissue before processing; and d) admnistering the
regenerative cells to a patient w thout renoving the regenerative cells
from the tissue renoval system before being admnistered to the patient,
to therebygli@ahkhe patient. s Any feature or conbi pat/uomehodeat ures
described herein are included within the scope of the present invention
provi ded eat ure Rat lhon are not
nutualchpﬁﬁ%hgmlgﬁﬁ¥”ggw P%E&Q%H(EQ%%@MFﬁHS ﬁ%ﬂg%ntext this

speci fi caﬁmmrx;cnag\ﬂhe tdgenmalumvdl@tzbg@@dm @mleausdcmbhe&ithp regerisestizg @ells 19m Addi t i onal
advant ages .and as e al Bed p@g in the

fol | owi nq,sed Rt E’fI| EeRE SR RN 0 BBAPREE (2 TE
DRNmVNGSpM&nFlgure 1. is an |IIustrat|on of a systemfor separating and
Concent rating,f e@%ur%ro%oln\{n ali&s (%f f&{urés%ngcbﬁe%%lér%m% 1ﬁaude99J1tHﬂQl§e ope filter
asse Iy Flgﬁ I's an ﬂ stemsimlar to Figure |

havi ng a opthe pahant mv@horﬁ protiged thzagséwbllraselsﬂudnd @ agesuclborgorefipipase adti on. 20
Figure 3 | tratl L JoHUL8 e having a
pIurallty %Pﬁ¥ﬁ¥?mm n%”@@ﬁ%ﬁ gavﬁ&gﬁggbg%ﬂzhgcon?fgﬁraf?%n Figure 4 is an
i |1 ustr atknonedyk cbomsysiillednnfiorarisepar ati ng and concentrating regenerative 25
cells fromtissue which includes a centrifuge chanber. Figure 5 is a
sectional view of a collection chanber including a prefixed filter utilized
in aisyst em faddiseprdatnitazes @ dspconddrtpratit yertegerepriny @ kel I's from
tissue. %qaw1'ﬁ&dedd%mun ﬁﬁkﬂﬂ%l vi ew of a processing chanber of a system
for separallﬁ% & [{ratlng regenerative cells fromtissue utilizing
a percol ative flltratlon system -5 WD 2005/012480 PCT/ US2004/ 020594

Figure 7 ‘%Rgssi ng chamber of a system for
separati r}idﬁgﬁé)ﬁgﬁiégﬁ %tYilFﬁ[\éYH?igggnera Ive cells utilizing a centrifuge
devi ce for concent ratl ng the regenerative cells. s Figure 8 is another

sect I Onal eﬁ‘N l.é(ﬁ} qzﬂ{zs(?rateosnsc!fagw%afgpﬁ%ﬁan f Fh@éﬁn@qﬁﬁatﬁlﬁ E(}?ﬁl"\v’e 9. 1 9.2 and

93|Flustra ation co stemof the
i nventi onrel slfrmnFmsgwrveudtﬂmlmteamelﬁltbusiematm on of a systemfor separating and
concentrating regenerative cells fromtissue utilizing vacuum pressure to
nove fl uids through the system A vacuum

Figure 2 is an illustration of a system similar to Figure 1 having a plurality of filter

assemblies in a serial configuration.

20

Figuze 3 is an illustration of a system similar to Figure 1 having a plurality of filter

assemblies in a parallel configuration.

Figure 4 is an illustration of a system for separating and concentrating regenerative

25 cells from tissue which includes a centrifuge chamber.

Figure 5 is a sectional view of a collection chamber including a prefixed filter utilized

in a systemn for separating and concentrating regenerative cells from tissue.

30 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.



system can be constructed by applying a vacuum punp or vacuum source to the
outlet of the system controlled at a predetermned rate to pull tissue
and fluid through, using a system of stopcocks, vents, and clanps to
control the direction and timng of the flow 15 Figure 11 is an

i Il ustratwonoefiiassystem for separating and concentr aedmgsnggenes ati ve
cells fromtissue utilizing positive pressure to nove fluids through the
system A posgiige i aogeaﬁﬁwx&ws&f%%ms@aﬁgamﬁba%@barateﬁla}tr ERANSg slch as a
peristaltic punp to push or propel luid and tissue through the system
at a det SPHCHEYNE Keeneratied s v&lﬂwgcengtfw&sﬁkesfm wargatingf§ 20 cl anps to
control thenditeediison and timng of the flow Figure 12Aillustrates a
filtration process in which the feed streamof fluid flows tangentially to
the pores of the filter. Figure 12B illustrates a filtration process in
whichgthe f e?;gu@@rtsecﬁ\mh&fse&lohﬁ dichlopwe pﬁ%sgﬁgg{aﬁ%r%'f Fltg@fetihe pores of the
filter. 25 Figure 13 is an illustration of an exenplary di sposable set for
a systemof the invention. Figure 14 is an illustration of an exenplary
re-usabl e corrﬂgﬂ@snb 1f 93 atﬁ 0SBl & af eahmlon?egmb&\éﬁn& L QMith FiedWidn dBA s an
illustration of an exenplary device of the invention assenbled using the
di sposablt BeptigF Figure 13 and a re-usabl e conponent of Figure 14. -6 WO
2005/ 012480 PCT/ Ul S20041020594 Figure 15B is a flowchart depicting

exempl ary pre-programed steps, inplenented through a software program

t hat *€ont rol Heiekaised lwaryar ﬁ%ﬁvge%for gepagEnsend efncenyatingegsanittive] nvent i on.
Two al t erBateoyersBl-AEg SR ﬂﬁm%%%@ﬁﬁ%%ﬁﬁm%&ﬁuﬁ M%ﬁhﬁ%k#ﬁ%h@&mhﬂ@ versatility
of the system 5 DETAI CRI PTI ON OF THE PRESENTLY PREFERRED

EVBODI VERTSS™ PR ¢ prrelsusistl by ARROARS DYHCHIE) Raesor tepupm poudcedm the plief e syst ens
and nEthggﬁmfQ&HQQQﬁﬁQﬁkﬂgwmﬁﬁgn&ﬂ@Sﬁn&%@ﬁhﬂguﬁﬁgﬁﬁﬁﬂﬁEEX@&ﬁﬁ(ks €.g.
stemcell's and/or progenitor cells, froma wde variety of tissues,

i ncl udi ngtoptpeksnesmisi andictags togontdthe disestiomméiningr o 8 Towt ood, skin, muscle, io
liver, connective tissue, fascia, brain and other nervous systenltissues

bl ood vessels, and other soft or liquid tissues or tissue conponents or
tissue mixt uridgure gl igan ilystion efreeyetm foF seppr@Eng anf edngeliANSIRISAC IR 0od vessel s,
adi pose, ARG FORNRGH I;yﬁ%sdsﬁw&):ssurt—; B raod@rfﬁfd@fhrr&gh mmm ositivi e system
separates and concentrates regenerative cel rom adi pose tissue. In

anot her pppefesysien vsibodihring mephsudyis 8 perisialjicaump muadormﬁl thhat the entire

met hod f hgmaﬁc?%ﬁ@ﬂﬂo%h the system at a determined rate, using valves, stopcocks, vents, and

20  clamps to control the direction and timing of the flow.

Figure 12A illustrates a filtration process in which the feed stream of fluid flows
tangentially to the pores of the filter. Figure 12B illustrates a filtration process in which the
feed stream of fluid flows perpendicular to the pores of the filter.

25
Figure 13 is an illustration of an exemplary disposable set for a system of the

invention.

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

20 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.



15 to concentration of the regenerative cells nmay be perforned in a

conti nuous sequence with mninmal user intervention. In a particularly
preferred enbodi nent, the regenerative cells obtained using the systens
and nethods of the present invention are suitable for placenent into a
reci pi entwoRnefiersgbl y, the entire procedure from ti sspas/esetasaetsion t hrough
separating, 20 concentrating and placement of the regenerative cells into
the recipient pgaw dpal & 1OEchaP85{k mm@ly pkeep@@mné@s@aph hwiememeed even

Wi thin the sane room of the patient und er%0|n procedure. The

r egener at PRSI &g pipeiss. Galeantyohayomaidzgn %myﬂt%ﬁérsfswtm ?r’@hfiﬁ?%@'éd after
extracti ofvaanich AARGRALLRE b@&sszﬁ@ﬁarﬁ%@cmll@sho&lthﬁdi'&ﬁgﬁn%rvéitsél}ﬁ%’ aeld s may be
ready for use in about one hour fromthe harvesting of tissue froma
patient, %H&in certain situations, may be 25 ready for use in about 10 to
40 m gutes fromthe harvesting of the tissue. In a preferred enbodi nent,
the regenerative cells nag be ready to use in about 20 m nutes fromthe

har vest i MEBAILEDRERCRIPHEON QF FUE PRESENTHY RRFE ERASILBMBRORIMIN Ikt r act i on

through separ @d fiGent & @ARGARLH a.atpléragd fmybza/ E¥mORR eI NG PRpRathigTOEr  Of
factors, including patient profile, F ti ssue being harvested and the

amount ofenf é@@%ﬁ%%nwwgelké@nsme Wdfar RfP&eatoTchily Bppatid 30

appl i cat i\QRety JNRse8lidcfid B Yu@HoPRnRE (P LAGEE Homé,tr@arlé&:\em@@&ls@h §Rkscik,n conbi nation
with other cells, 'tissué, tissue fragnments, scaf ds ‘or’ other stinulators

of céPpl dw@wﬁ%n%eﬁmttfﬁuedfaf%P@Wtapét)ﬁh@rﬁlemus sy an %%vﬁsé&ffodo'ﬁssﬁs $tthgl e operative

procedur emet §dn o NEuid MERLF MRulhm @rfeht\é bN@sd i Q@fe@@%ta'n%xmre%? fildedsur al , or
cosnetic benefit to the recipien i s understood t hat any furt her

mani pul atfoHinezkpdiedosrge ﬁls@ﬁcpe#‘ws%@%%@%@& prefgredgmbedigenter ati ve cel |'s

beyond t hg s@ﬁ&ﬁ%@h‘aﬂgar@'&%&&&%ﬂ’ég@;@e‘ia'uﬂgcelﬂ@ﬁ&ﬁ a@fost NEuSYRbemaM | | require
additional tinme commensurate with the manner of such manipul ation. Patients

suf f er i ng™HYBHERPEnspathesysiern s sgiomasd gsh dadhaimssrerdiod ToEsCHeHieri t from t he

regener atih VRc&ehilod oPfhe td3EncRHIESEME mh MVERED AR iFiQlon$i 8RRk SenRadiinent s
suffering froms cardi ovascul ar di seases and disorders, |iver diseases and

di sor der suinipehser inPReriseshamarticgirborefere embpdimettahe igeelabveseor ders, | ung

injuries O@Qgxe@usﬁ‘%ﬁ@%@éem@dn@%ﬁm@é& of 't}{c]:tp?e%rl't Pakntidh é@%ﬁﬁ@e f&%rﬁgcéﬂ)éﬁpr ders,
nervous system disorders, Parkinson's disease, Al zheinmer"s, stroke rel at ed

di seases Hn#EIPEdr der s, di seases and di sorders of the hemmt opoi etic system

wounds, ul Cerﬁefeﬁﬂl‘} R Jﬂﬁ?e ﬁb&&%ﬁ&n%&qe Q!n%&fog%éléﬁfseptaﬁﬁné kKin, traumatic
injury, burn, radiation or chem cal her toxin- |nduced injuries or

di sordler §0ncamtrmbwépﬁwe@hqftﬂrq:wémﬁtmcaﬁlkﬁew@n@éw@ weid elbfissor der's can be

treated usiged RoneGULRBTIAL Inf&d Ce%l SiRhakARdodh BQHQIBht:EM%&Y@R@WB and
met hods of the present inventi on. In particular enbodi ments, di seases and

di sor der shetredugt haeagrietasiyc gks @ﬁlj]’%‘ﬁ%'@@|f‘§a“"’93bi(§lh%‘rtt”é‘-‘rl?°6©‘éﬁ@§| s can be
treated WdRidNEd LEIEREEA! ¥ Rbk ShOBiALREL HRING bk Radpishems and

about one hour from the harvesting of tissue from a patient, and in certain situations, may be

35 ready for use in about 10 to 40 minutes from the harvesting of the tissue. In a preferred
embodiment, the regenerative cells may be ready to use in about 20 minutes from the
harvesting of tissue. The entire length of the procedure from extraction through separating
and concentrating may vary depending on a number of factors, including patient profile, type
of tissue being harvested and the amount of regenerative cells required for a given therapeutic

30 application, The cells may also be placed into the recipient in combination with other cells,
tissue, tissue fragments, scaffolds or other stimulators of cell growth and/ar differentiation in
the context of a single operative procedure with the intention of deriving a therapeutic,

structural, or cosmetic benefit to the recipient. It is understood that any further manipulation



15 methods of the present invention. For exanple, acute nyocardial
infarctions, ischemc cardiomyopathy, peripheral vascular disease, ischemc
stroke, acute tubular necrosis, ischenm c wounds, sepsis, ischem c bowel

di sease, diabetic retinopathy, neuropathy, nephropathy, vasculitidi es,

i schem ¢ wocephaligpat hy, erectile dysfunction, ischenpcriagndi@eesotraumatic
spinal cord injuries, nultiple organ systemfailures, ischemc gum di sease
and 20 tofaimspicanttiveetlBthegbnil g ha@atadnCan c@eer{tﬂ’a&@t;ﬁﬁhe oFthe t3ernmitle, di seases

and di sorders af.fec in nore than one SIO stem e.g.
traunat i c'%f]uﬁfe&%{‘?nﬁ(fw OFG BB % &tpe '5?%6“ g?agtg\ﬁlé "the effects of
aging, multi- d?atg:am sufthrigapfroie made vetidty ofmyse@dnsmsheert meﬁb@dﬁt\/ﬂohhh& he

t d d_ methods of th t
| mvent1 ort VRN TR AP BRI e Ak ol BROTLReTE ‘Bbmot e tendon 25 and

cart i Isagecardpaicnl ara:l‘!da:feﬁmndaiismﬂiﬂsﬁtvyr difcase} drididisalderanehahoibeasdsaid cal cosnetic
and struct.ur i.on i,ncl.udi.n gous fat transfer
appl i cati %érlésd%lsc%{qulm%s O SBP R A T eﬁgp(ﬁ‘gémé” gubeé%?d%’ft@al%ﬁsg%sfsr ucturing of
faci al f odndgisardets, weivolslsgsgm di:sqmderéoPe&mﬁonardﬁkehutﬁtlﬂmlmra,sstrm&lrlalatas ot her soft

tissue decIl?c&%se? and dﬂgrdfrg%s% s&g tn'd\é?sorcc:lerts HP thema e%/na?ogazetllc sy%{;Jra S&?ou}x%r Lissue

engi neering i’'ons Known e ar Pt Fhe pr esent

i nventi omndatynerbhﬁemmdrdealdmkyf &msimf smomd¢ inhey, ﬁaarmnraﬁleummnam@emaf érr st def i ned.
Addi ti,on definitions. are forth thro etail ed description.
As uséd ﬁ"e“%eé%’““ e ”ﬁ’c‘é‘r‘%t‘ﬁrve‘”% it 2 byl ¢ g@q éﬁge%g %“’é‘se%&fgdneous or

honol ogousscoietslcan bedmitaai weéd; (sicpgehine csl}ss;ﬂaanmd am:ﬂigme hpsekensafid t he present

i nventi o%mdg&tgcﬁ%gm%ve& ont ribute to -8 WD 2005/012480 PCT/ US2004/ 020594
conplete or parti ation, restoration, or substitution of structure

or function ol !ianlcularegépndmwtents,siueasem1d Phydérptheigiromednited torangysheim t o t her eby

provide g thera ﬁgysﬁsi &Gn Fé%m}éﬁ&é@le rgé;_l aeo%(ﬁ@ IRk lo&m?ﬁ\% ng%lg%%{% al%ﬁ of

regenerative cefls inc Ial precursor
cell 85 enm?@‘tOIdedJﬁtkad prggeiggrenitionr Foekisple, raamerzophagxalsmfafqnbmsobblamﬁcs pericytes, s

smoot h %t%lOﬁ]lgf e;?a }{yi pert@ﬁe‘?ﬁ%s@ﬂgry&ls%%sb, r%g“lhgﬁl rst?o &tg ? bfl)lr r%gtogil fferentiated

adi pocyt es, tes, uni progénltor and
pr ecur sorischahit s#omindCIIShesqherprc@gemd)Spase,aiiaﬁetlcyﬂplhmlm eesxrop@hga, mechani sm by

whi ch t h%eﬁlﬁ%ﬁéﬂ?r\?ichl\g% LJh%mmXce?f;agc}f)itaﬁg ﬁa%glt\ H{%nh&d:he%c 3%8}0}" al or

cosnetic it I hcor por at _ err progeny into newy
gener at edrauhgicexing wrrlgwrrcs,rrmp@nkr @dantsygen fduwos, aspiamuemo:cbmymdt s. For

exanp} e, lﬁﬁgﬁma(@gt/e(p cl%eﬁ?iJanQéQ&%:ay may incorporate into newy generated

bone, or ot er. structural or functional tissue and thereby cause
or cont ri but eFLtffberawteh@Feaﬁﬁemd @sordryaffettng aloreghancos plesicb gicaipydvanent .

gln(T iﬂ‘;: ?_é p?rglg]gatrtleﬁll glnv&ging %otﬂ%oi{aﬁqq{&}a%l&;éu@ thglél@&%ro?gétng Tl 91%%’“ tor cells

disorders, etc., may also be treated with the regencrative cells obtained using the systems and
methods of the present invention. The regenerative cells can also be used to promote tendon
25 and cartilage repatr and for a variety of clinical and non-clinical cosmetic and structural
applications, including autologous fat transfer applications. Cosmetic applications include,
for example, restructuring of facial folds and wrinkles, lip, breast and buttocks as well as
other soft tissue defects.  The regenerative cells may also be used for tissue engineering
applications known 1n the art.
30
In order that the present invention may be more readily understood, 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-



incorporate into existing, newly generated, repaired, or expanded bl ood
vessels to thereby is cause or contribute to a therapeutic, structural or
cosnetic benefit. Another mechani sm by which the regenerative cells my
provide a therapeutic, structural or cosnetic benefit is by expressing
and/ or segipebisngw®l ecul es, e.g., gromh factors, thetT/ps00mtescreation,
retention, restoration, and/or regeneration of structure or function of a
given ti ssmpl@erortphlsisluegeﬁammmnemrandipdsr seheafpbrenf siegenarfaictiviecfael | s may

expr ess 2ra PS Hg} term \A{?i%h re‘?ult in enh ncec{ row h of
tissues of Craff8S PRSP ﬁ%lﬁ“mb%frsﬁt%ﬂg TP FFV"’@PB"F‘F\’& Pt |°3 in inproved
st ruct ur ecomeficunedfit. omaniaEagehegeaémme celelidcfudeesSCseandoteanl @ng/ or secrete

growt h fag incl ascul En elial owt h Fact or
CVecr) | PR O e end s B el et e PR MR o

Gvt CSE;, $It9013ﬂnlpdlﬁk¢313mrealdlped.yZesdeﬁererlnhted.ar deldiffébentibtbd Siipokgpt i n, MCP-1, M CSF,
MG PF-4 helr |soform3

whi ch nayker;l;mw % unﬁ)etcg)-tra%ru [et]p%F mtp ﬁoéémtf)r T@B{/ﬁc'ﬁé‘)rfﬂﬁéﬂ%&ﬂ%{ PRI at e

devel opmeantd lpfiphngaesbl ood vessel s, i.e., pronote angi ogenesis; i rrpr ove

oxygen supply XI st vesse er aI

expandi ng t helo(r?'E mbThg?)l C i? it r%ganeé%wf g P’r%?f(%’ﬁ?ré%‘l ‘iaP%hf |55

r egener at ¢reesnét baefitriobg mcctqa:satuhg ﬁteamﬁlveﬁ bﬂmlt fregens inteneody gelng:rmecy t o t hereby
enhange t on_of e of injury; 30
Stl mr]llq)at e&tshlné)gp %I’%l'\lssu&f gr tasgl}'e(:():%] onen %?&éﬁ)}&\!ﬂp Aft-\g(a%an e {hglr Wo%eﬁ;,'n a SI te Of
injury t hfeﬂ)elbwpomffolmmewg geedra;mbooﬂ n@f&clé unebdr otmucaral ot funatoust éssuelel i ver

mol ecul €S, &thinggp‘ft ke doa} ?xﬁﬁﬁ)}té & a%ge?@%tltcl s%‘flcturglhoer%:oesb tid f Snlflgvlerrr]lgmt he rate or

l'i kel i hoo and nent on; and interact with
endogenousmilageerdpttlialeslls et dngothaidi!mcumbr’rmpmgmtsr @U@gmchﬂxr peehenisns. -9 WO

2005/ 0124?90[]?91% 1“%%91(3{# Ogt%ggener-ggﬁ p%?gd]glre%t & lﬁgod vessnﬁﬁ) B ysed in their

‘native' formas rese edang concent rat F&M t he tissue
usi ng:st hecawz;)t@-‘rms‘ibamb netlapasc, @mldtthaéomoexsamtbenaﬁventl on or they may be

modi fi ed by s 5&14&%&&&9139{ "oy Rl %1“,9 LAy bACIRE SiePhephler DI ol 01 ©

response nodifiers, transfe ansi ent sfa ransfer) by
further sﬂmwflrplemwsonm Ew@intl’fsslwf expasingmdiot amatlr[xom]tcates cre.@mvtlhe basis or

phySI cal R4Q E%Kﬂ‘i f)i%l%olg %r tlioglxl%[gmtﬁl %lstglgtic%r ax%’?fe‘g&% ton gilsftrf.xgﬁr@@p al adherence

to a solid phase material, expression of cel 736 Or-i"itr acel I ul ar
mol ecul e§u“6élé*r of acgifen tipsue @!rtlsster@empmntv Foexanplé, megenoraiveealis pul etpron,

modi f.j,catd,9p, sefic fhach ks%ﬁ&{ il xﬁégﬁx}&}& %@m}%?ﬁ%ﬁés%?gellgEn':'l?t'h%}he-rhe

regeneratlve cells may al so be use inatron wt r cells or
devi ces gwuthipals desery hiebdigetdy inbinpbogistuctcadfiolctde). Regtwerdtiat eellomayevi ces t hat

del iver 10,LaG100Secdl YaRi GOGTTRASe0h: ALRE, PUSRLThNALMiEy or enhance

t he rel evant character stics e ce escri bed herein. As
used her diapier (VEEEE Riseental @eﬁ)\’dbfﬂlclocﬁ’ﬂ@dshfﬁf olT-H.diotax g, GCIHEeMeGRposi ti on of

cells  IUPLISRlopfienant, i NadVOhuoR o, Mc#, d1.85F W phlad Pt 1 & 0.
adi pose tissue, IS was
25 TIMP-2, TNF- a, Thrombopoetm and their isoforms, which may perform one or more of the

following functions: stimulate development of new blood vessels, i.e., promote angiogenesis;
improve oxygen supply of pre-existent small blood vessels (collaterals) by expanding their
bloed carrying capacity; induce mobilization of regenerative celis from sites distant fiom the
site of injury to thereby enhance the homing and migration of such cells to the site of injury;
10 stimulate the growth and/or promote the survival of cells within a site of injury thereby
promoting retention of function or structure; deliver molecules with anti-apoptotic properties
thereby reducing the rate or likelihood of cell death and permanent toss of function; and

interact with endogenous regenerative cells and/or other physiological mechanisms.



| east partially disaggregated. For exanple, a regenerative cell conposition
of the invention 15 conprises nultiple different types of regenerative
cells, including ASCs, endothelial cells, endothelial precursor cells,
endot hel i al progenitor cells, macrophages, fibroblasts, pericytes, snpoth
muscl e ceWbhsoosprigadi pocytes, differentiated or de-di f fErentiated

adi pocytes, keratinocytes, unipotent and nultipotent progenitor and
precursor cel |Tée (candrdtibetetls prigany) in theRndtiley fpnas yleast in theparggener at i ve

cell compgsi y. al so.contain one or r 0.cont anj .nan such as
col | agen Risri el B it el LBERof 26 RSN B dyrana
col | agenatey may brtnhmluﬁeérbzymlﬂronag]ﬁmm@mﬂ{ gyed ficorodr ofeskibibging from t he

t i ssue di 1%?}:%9{ %%a %y [?e%) &ansfser ?r%r?s?erﬁ ot s%%lggr r% t%‘ %YA%TIFE}T Slq) f-l;]acﬂ “apd“

"regenerati've ne 0 an uac or cosnetic
benefist tdfdke rﬁ@ltdepopnﬁdorﬁ oothe bdie op;b}aszanambermﬁl(foherandlerse:ebzl c;enmy Lindirectly,

of 25 regnﬂﬂ%&ﬂ“ \ﬁ%exgr?c %5115 Ohal mzﬂcxji ?%%;}rfsggge °§p g S %rmatralceﬁfu%e enconpasses

all of the diseases an ers s those known
in the armoleo@@smlédlihe:rcelothpt ér&tvemzeejvb atiigfl@ion, halifcatied, ti fpote@nton

regener at %S\flg‘lh%F(JieSCrl (5 Q%énl?er netri!ltl%e cellts %adlaﬂfsof beerl%gl% lln%tm? 1{1art]1toowa variety of
ot her cel not € speci unctions and have

the abili Qtwwlssedlefwcpeewelvws sSnﬂme olfbunlh@c stffohic ellaﬂeSaldeiehoseldt féiv@i n may be
30 l ot I pfa(ttgrntdnfg'lb‘s th,Jrﬁ %95 ﬁ'gortl%‘ cclﬁents pﬁprﬁ&{' %topel 1% eclc lthe rglgvagtrc%ar%cgenstlcqm tipotent

regeneratlve ce erentiate into nofe than one
cel | typeoféirdelies ftlrihmcteetdibcﬂhema ability to self- renew. "Progenitor cell"

as used herei A u d%Qre{ e‘frgd’egelr%tﬂzra @el%@h?&%t&gim eeltlo tlHa co:%c%shl%n Bpécﬁpti al to

differentiate Thto On gle ce rms one or nore
speci fi c Wredly pusmt ar@dloiumk@’f WOIQGE6] G:3R480, Mﬁﬁéﬂtﬂs@ﬂ@@@a@ﬁwaﬁi at  has

l imted QEas rtgsméhi'sgg%%%ﬁcé qilof ﬁ{alr%ggvg reée eerWe c!:]ﬁ%m%o iti ofltjhsquen?r ein,

"endot hel 1 al” progeni cel ers or “uni pot ent cell
Wi t h 15he qopesss inaltipieifirdnt @pfemfiea@erahmcwllvasmdilnav‘-\SCemdm}hhdtl|cdls cells. As

used her ee'n@aihehglrp?&ﬂ é&loge]lsc glL(ﬂOﬂ’lC] a@f)r%%e?ntgr%eﬁs Hln :tage@tf' brr%gﬁ ﬁb O‘,'te\ée cell wth

the s potenti al ifferentiate into one cells and
t heir progeny Ilwag}e padis, alllﬁﬁdlp@L)l/teem!sffemtlmdﬁr|df:~érf&te|nvzeed&@1pvae)rt¢5y, e.g.,

| YMRNOCY i Che DRLIAR L Ay BRI? prolthl g B0 RLP b BEAYR pf&@g%qappf opriate

condi ti ons. used herein RIS A uency"
refers tand I’Y@Ph@mﬁérTl@fregeemtmq|C@hcomlps&etr0\mumah0 eontdipprogenios assay in which

adi pagge quﬁthl}{ﬁ‘lgltp SlchSs fNeh, @ﬁxﬂm rﬁéa}e%gsgﬂ in tﬂeotlsklgzvi*ra%%%lts qgn@ﬁh&a (<10, 000
cel | s/well d grown in gro I um support for exanpl e,
DVEM F12 ¢ wm g 9Pl wwEne ediet erhplagYort @tr%shlneafr@m @@rtume dBesstrarine
process described herein,
As used herein, “regenerative medicine” refers to any therapeutic, structural or
cosmetic benefit that is derived from the placement, either directly or indirectly, of
25 regenerative cells into a subject, Regenerative medicine encompasses all of the diseases and
disorders described herein as well as those known in the art,
As used herein, "stem cell" refers to a multipotent regenerative cell with the potential
to differentiate into a variety of other cell types, which perform one or more specific
functions and have the ability to self-renew. Some of the stem cells disclosed herein may be
10 multipotent.
As used herein, "progenitor cell” refers to a multipotent regenerative cell with the
potential to differentiate into more than one cel! type and has limited or no ability 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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serum and antibiotic/antinycotic agents). Cells are grown for two weeks
after which cultures are stained with hematoxylin and col onies of nore
than 50 cells are counted as CFU-F. Stem cell frequency is calculated as
t he nunber of CFU-F observed per 100 nucl eated cells plated 15 (for

exanpl e; Wo omlenkes counted in a plate initiated w ticiiyQodomse! eat ed
regenerative cells gives a stemcell frequency of 1.5%. Stemcell nunber

i's cal cul g ﬁﬂn@%rﬁ& @tm;t?‘?dJelffrén%ﬁuﬁﬂﬁ}rhculﬂﬂllﬁds&l lieRGh, Bahdbh@ial @b@hirgiuber  of
nucl eated ADC ce ai ne ercenta Oéé 1009 of CF%—éF grown from

regener at?eUeref?§I‘?§”‘é‘l€'}§?’é§t§ft’%@‘@éfq% ‘ﬁﬁhﬁlfea"é’@“ {rentigpirpsY h.is also
expr essedenbyndierLowW derived stemcells (Barry et al., 1999). CD105 is al so

expressed 20 by adi pose tissue-derived stemcells (Zuk et al., 2002). As
used herein, f\ﬁémt*é?rﬁ'fw Refcyie eelf jreferg ia yigpispiregegerptive cpthwii#F ng t he

connegt i Vﬁ,te&maﬁ sokBffertdiate iftb oS hpt. . PrAdisPOS s drd SiRUQrdpentad iUl tipl e
regenerative cell types, including ASCs and endothel | al pro?gnl tor and

precur so reX{eRY YeProlikeatiye Sapaish &R nlYmP’FfEY‘F%E}“W“q?H]ePaI G¢lsatiifueB PERfe" refers
to a di swna@rapﬁéprmagmmge 25 amount of adi pose tissue. A unit of adipose

ti ssue may be neasured b rmping the h and/or vo of the
unit. Based oft® P%EH‘HSfﬂaSt%/rﬁéﬁ'ﬂ“f“nb@g0‘3%‘6%3“ Qe%‘ﬁﬁg erb‘Pé‘Eé@g‘gH%‘F

i pf)as pi rogto?ges @b‘éerﬂ@iﬁﬁ\leﬂlncﬁgeﬂﬂhs'@a)ﬂﬁhlhﬁﬁlEded@@-&erﬁre@&h!EﬁM) EQimanent | nhvvhi ch
at east e ular. c onent | stem ce S t 1s, It as a
st em@el |1O¥ F‘éfﬁi%%‘é&‘wd)@g é?‘H{WﬁHEP“E OVGEEEPV Eﬂﬁbi?%por‘tﬂg “’&?@ﬁ&‘é@t 0.1% In
r ef er encqfd oxabpe, UW/DBZH@hd?@fu@pI&nerﬁedbhﬂlhtlO%ffctaldiaﬂ@éiﬁn31% kdr&sue may refer
to the entirenr?l ub[l f adi ose ti sue r enoved frog?ﬁ f\?atlﬁ " an anount
that is |%Y® HAN aB‘r‘H‘Y‘i" 4EEIN e’éﬁ%&‘i“ﬁ’d@’e‘“’f’u“@ ST aishey “F? om a
p?ti gnt aTd’H&tﬁnedanthbxh?t@)fyhnaﬂidaQ}ﬁlés?ﬂrﬁ&&ﬁaﬁ%ceb@ar@&ﬁbleﬁmw -Fhetamot hﬁr uni t
(0] adl pose | ssue.to or a. unit o se | S e that |gt0r
Ot o Ut bR & Qi o et i TP T ede R b B P Red Tha™ erms
'éggr}%og"(goge}faeé ;E: Imcm}egfzr%mti :erplﬁe i@ wéth 1 0b@kuctested &:geaetahan:eas -11 WO

5 124 P U rs to an anount
Chat. |s- IESs THAFEERIRRE! o e O cBbrEEH: prie s FEmal GHIEHT or eat or

than 50%mulilied bydehelRdiall nghbea sl oISRed ASS tels bitaihed. A higisserdehage (-h@Ygntire
anmount of fggg ose t{jssue r em)ve fr omtg#)eﬁ g"’{' g 3 e L(i? n.af the renoved
adi pose t% sSué.&RY %‘%&gﬁ??@?’%"e i HeTe BEeEE" 'g "ﬁ] Pdie" refers to
adi pose talss sxteeshddal nhaswheerrd sbmptidgBased alt Q98B panatsas hlbeexaetdcdye cel | ul ar
conmponent .g. ., t one ts n regenerative) fromthe mature
adi péyt & gggﬁ%egﬁfﬂﬁg‘%{t"e e‘?lg Lé“%ﬁﬁ“ﬂr gdoggactl on is referred to herein as
"adi pose-deri Meﬁa@ﬁdrchﬁ"thaEmi' ADEosE 1idypi refatsliy fat MDEingethe t@méative teuepel | et of
regener at Ja bt aj.ned by. washi ng and .separ.atin etratlngthe
ol fr o EHE et et Drcabin SR el FEBR B AR PGS RED 1y
centri f ughdughetial prgpeéns igiprafiseetllss so that 10 the cells aggregate at t he
bottom of a Cgé’l Ltls%é Lel’rl r(?, t]?er]tg'rrrrnp‘%lflit gfl’ ad%%éel ti’igu%'n!% epqttggdlscrete or measurable
25  amount of adipose tissue. A unit of adipose tissue may be measured by determining the
weight and/or volume of the unit. Based on the data identified above, a unit of processed
lipoaspirate, as removed from a patient, has a cellular component in which at least 0.1% of
the ceflular component is stem cells; that is, it has a stem cell frequency, determined as
described above, of at least 0.1%. In reference to the disclosure herein, a unit of adipose
30 tissue may refer to the entire amount of adipose tissue removed from a patient, or an amount
that is less than the entire amount of adipose tissue removed from a patient. Thus, a unit of
adipose tissue may be combined with another unit of adipose tissue to form a unit of adipose

tissue that has 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

-11 -



As used herein, the terns "adm nistering,” "introducing," "delivering,"

"pl acenent” and "transplanting" are used interchangeably herein and refer
to the placenent of the regenerative cells of the invention into a subject
by a nethod or route which results in at |least partial localization of the
regener atwoeogsalibsoat a desired site. The regenerati vecoeshsieaEnt be 15

adm ni stered by any appropriate route which results in delivery to a
desired | @hdti@miﬁompdjrhea re&wbgb acammhtehzelsaess theasd% anqumtajoolﬁbrm‘n ¢ cells or
conponent f, ity of the
celrrlps aftg)ra8 %ﬁm(r?\ St e”ﬁ ﬁ %u‘B (%3?'posgﬁs i {h%t 3 ‘eﬁ%%’%"f ee“éref )éw hour s,
e.g., tvvemlglmfmfudrpbs@mmga rdrrmvai ﬂ*cmvmpimyxs,ls 4 ortas of hagnasedalipptalssuygear s. As

used herein, AQ%% del‘-nrerryn Ehr ?at ) ?celgﬁeé] fpoasp drlate regelflsctéptgmsg 8?55:]!%‘%}‘/{1&25 ! nrg at | east

one 20 adver SE T 8¢ emn%r sease f€8d herein,
]E her wpeupzlowadeﬂyo se;ﬁafrre@ﬁm vcewdcxélalaocfompe@pen(e:gathcvenmbdtmmanmﬁgrs t]? an I amount
of regeney, } out eficial or
desired cf ?ér]l}iegég 09%’# ?hc Tha%}%%l{l%cg‘g;s%d%H%F%W%)Pssu rﬂlgﬁé@@? gferﬁ‘%gne or nore
admi ni st r bardioms‘adiplowdeerd cdllitor “BDECT Sepicidy, evIG réts tothccpéliam*at woul d be

consi dere ac dual to each
patient, gﬁc?ragfencgﬁst%%%egBfgfiﬂﬁ%tap%ega%%gﬁgcpc efj%éér% Ethc o5l S, mér} %e type or
ext ent offdlmﬁts‘f@as:e"lhtsm@lgtes tyf)ic:alh@bdms@'aosceptnf@mge suﬂ’pex&cbmoﬁc@l's pathaton of t he
ool & Y Gg Eladu b1 SR O ccnftibEMhorfler SUBRLEIRRRGL (PETEPY LSOO

ongoi ng di sease ocess FEreRt ent d e.g., aggressive
vs. conventi oﬁsalusetdrheramntémeyms ‘Mnmsednm’é‘herqdpmmg‘ié‘ dtlewermg, ’Stpﬂ}jcec¢nT” i ncl udes
war m bl 00’919 gﬁh&mh aréjll}]s@(i ﬁ\'feﬁé%%gtegh@y }Mﬁef xjtg'ﬁwl ﬁﬂ'cé?}genp%ns In a
preferrede I men I's a pri mat'e an even nore preferred
enbodi rrerﬂegen@rhfeieﬁibjOédxe mvsntamhmmsubjeﬁ@ypm@mdusﬂoytes@tchfr@nmmn hideagi n,

regener atﬂ'\yt%l ﬁ@JilEﬁmn 61 e regélteﬁmeat,%ﬁs aqlé(a& Qd t@r Tffeerje%e‘?& raﬁ\?eQeilsQﬁn Déar VeSt ed from
a wde variety of tissues e syst emo f 4 nvent T on may be used
-12 WO 200s/risiea8y amvmm@t@mm@sgmsuﬁmm dalltﬂewg@ Hesiebeation inAk pose ti ssue,
novever . dfied0neS RAGKA dokidu!of the SANCE CorRbpd:RIAE LA ffhin iRl SmeAccardi ngly,

t he system of present 1nvention I's il d hereln Usl ng adi pose
tissue asPeaOdsQleFaééﬂ)dff theagrréicradmiestaadn tg a ybjaskbopn bf asshearmpd aewhbys, and not
limtatiqn &di %phgl}sl%léqvg he . obt ny method known to a person
of ordi nalr}?y skl)F s ¢ gdr}s’ Iazor %ﬁ&gﬁapy@agdl pose tissue may be renoved
from a pati entss pipd h?fﬁi&s‘hﬂﬂt‘v‘fi”bﬁfeefw inalyées retucippoinilevigivigst ledj orsr by i pect ony,
€. 9. 120 SUGHIDRcABR bRkl RARIBRL Yo diddkdef aSOUNd-assisted |ipopl asty, and
excisional |ipectony or conbinations thereof. The adi pose tissue is renpved
and col | ect edAandd hegineeppodienyefettive dase of razeneretiviicells” saigrs 9fant he

embodi ”erﬁn%uzgfof RoS¥RLRBeOhatbREu AN | bﬂ% HER GhbRED hﬁﬁ@s‘u@d clilizg amount of

ti ssue col |l ected depends on nunerous factors, i1ncluding the body nass

i ndex andf@ageSsd despeovddisadminisrsedtin pe cui\mrq adplinastpims c Bpvaset ihon,

precise determination of what would be considered an effective dose may be based on factors

individual to each patient, including, but not limited to, the patient’s age, size, type or extent

o)
U

of disease, stage of the disease, route of administration of the regenerative cells, the type or
extent of supplemental therapy used, ongoing disease process and type of treatment desired
(e.g., aggressive vs. conventional treatment).
As used hergin, the term “subject” includes warm-blooded animals, preferably
30  mammals, including humans. In a preferred embodiment, the subject is a primate. In an even

more preferred embodiment, the subject is a human.

As previously set 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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the availability of accessible adi pose tissue harvest sites, concom tant
and pre-existing nedications and conditions (such as anti coagul ant
therapy), and the clinical purpose for which the tissue is being

coll ected. For exanple, the regenerative cell percentage of 100 m of

adi pose tweu@/exsracted froma | ean individual is grsatesotdaeset hat
extracted froman obese is donor (Table 1). This likely reflects a dilutive
ef fect offot h&subl’ntﬁssiﬁaasﬁﬁipésahssﬂamb*&é%r istntedpecigihere sodrd&duifbeigdmaaltwe Therefore, it
may be desr‘}? in ccordaglcsl wi th one asg f t he invention, to

obt ai n | affger GHEEAY s O EROS (8 PRIORNEREr e @Fﬁate SRSPISBBABEFEd to the

anmount s tﬂmte a0 sdute ob R gitietatich @M by wATHf beapRionpahd ntimitatbni s obser vati on

al so indicates .that. t he f thi nvention is t limited to
ey s o AR ekt R aishs e e st S A e BB oot of
Body WMhsstht adeBor Mmﬁlesﬁuﬁseamdjewlbehémlveh fBodypdite $y lipgextiob{gtite Anmount  of

3 10" RrBeubToShE 8 Bernl 8k G G g T i 5B pose Lissua i s

pr ocessedijpeplagy, raﬁsaxbitiiomg lipegetyer admbitice theseolir Eheadipsde aitdut &lrbiyoved r ee from

mat ure adj po n onnecti.ve ti sue ccordin thessemof t he

resent - S E R B REFS U IR b RS B Bt R bose

derived rce“genmaﬁdn\descceddlmreum|T&)hamfary1t eisues edlieftod delpesieam admeand/ or

t her apeut ferred 0 are suitable

for pli aceflﬁcg%%) CE)U%mg%wnbf)(LlPé?% mede’f T’l”dﬁlg‘f?l %G%BV tg? f"ge "é&%g“g é—?r £G4 ot her

enbodi rrerth@avaﬂahelmmaL@ssqu/adlmsmm Haorest sigs,eaticoljtae agl pre- 'ehmngel S can be

used to en%éd%?{ igns [';uads concm V\%]sis}%ch as llCOOS/a(l)ﬂgL t%?r%x?y) EC% (g%“él%zg 4[( 002%9 F(

progeni tor- ce nes &ae X SdpRIT6as” of t| nme and be

used for Wmmmawssues&lwd;gcomefedr écv’rc:aamé Ithem@ﬁndﬁzewﬁmﬂl@ercnntﬁtgtoﬁﬂﬂ}o mlo t he

presently red odi nen es,of which are

illustrat e§51 08g£ Ter %’1%2% aorl?‘i/ail fr?an 'adl‘”d“rﬁgssgT eakf\ﬁg' @/mt mmge)és rr& ¢ Ob?sﬁe same or

si m har rdefxm(&b@el)nmmmmre@ raﬂ@:tsusfaidtwereffbdneftﬁa mweamgcsfaamhetme fidebee | ption to

refer to ]%J‘ﬁ{él??nﬁlcx%%le Iati%lealy %ml{Ie m z;sccorhlancc wﬁh ﬁl)’]n%tasepl%cttol?ﬁ]t igvgl?tloqr Wwngs are

in sinmpli orm™ an € no precise sca hreferéence’ to the

di scl osurcbtalndagérnmofiroy OfQWip@S&&V@fvelgb@t}m&ﬂ¢®m@®d antle ohamnisthat antly,

di recti onal o] ft, ] _ 10 over,

above, b@%g\;&%?w@i‘?ﬁo@‘I‘e%nerg%icn&f?135 ?ﬁs%lgt{s%l ﬁisglngfﬁ%fesﬁrg%iqcﬁglrw o(%ie used W th

respect tioventm is e boipidn yidngpdudis avh irge:. anBuathofdidipesttisonal terns shoul d not be
p W

construed to limt the scope of the invention in any manner.

Table 1: Effect of Body Mass Index on Tissue and Cell Yicld

Body Mass Index Status Amount of Tissue Total Regenerative
Obtained (g) Cell Yield (x10")

Normal 641142 2.140.4

Obese 1,225¢173 2.4+0.5

p value 0.03 0.6

After the adipose tissue is processed, the resulting regenerative cells are substantially
free from mature adipocytes and connective tissue, Accordingly, the system of the present
25 invention generates a heterogencous 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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Al t hough the disclosure herein refers to certain illustrated enbodi nents,

it is to be wunderstood that these enbodi nents are presented by way of
exanple and not by way of is limtation. The intent of the follow ng
detail ed description, although discussing exenplary enbodinents, is to be
const r uedwbaocavass al | nodi fications, alternatives, andiequiwwalsents of the
enbodi nents as may fall within the spirit and scope of the invention as
defi ned byt ptdgenitobqeP EiREEEhidhlcah fBvivelfoexRh&AQBhods BMER dn@Be (Y fR@ur8iEd | 1 zed in
conj uncti on, wi th various nedical procedures that are conventionally used
in the ar¥¥20 Referring now to the Figures, a system 10 of the present
invention is generally conprised of one or nore of a tissue collection
chanber 20, a,processjn hanper . 30, wast e chanper. 40, an.output chanber
50 and a sanppg‘%rgﬂcﬁr?ﬁ%f’g‘ég?m & %ﬂ%ﬁ@%%%%’?g”&g 03‘81?5‘15888? oget her via
one ok nonhentanNedinhs df2visdhale itlinahted InuhdscRpaiaigirngndl Wiegvgal 25 materi al
may pass f(q)rp g{ge chanbef' tge anot h%r whi | .m%i gt ai ni ng a | osed, sterile
f1uidlti SO PACHRRTL" STHE" CHREET 198" ﬁ‘éf/feé‘é‘%ﬂ?ig rapings gradhe 4FERIBI e bodi es
referred tbeferkinthesaaBangegiahy Ihenbeld Be R8ed thil@R raditghs hid i Ggplific@spacti vely. In
certain enbodi nents,. thai co%duits ﬁl’g i n tne .fgfrmof fli:xi bl e tubi ng, such
as pol yetR§MEA R BIBTHFGEG 0 EHEFERE PSirdostre herpnips iRosis et t i ngs, silicone
or any otdosreniagt @id AdritkOwdirkdtiohdl @rad, fuch ) @pCancu) 8, rikBt, Gadovary 30 in size
dependi ng _on whet her .passage of fluid or tissue is desired. .The conduits 12
a4 s0 PO RIS HBRG R RRaMiny iR eAEr bR wrT rTERHETT OF) i o that s
cycl ed t heaughnytdpelrsyisse fechiatction anpd @oull a6t bt bastpad salgeit ok sfopaiofd, t he
conduits tlérca¥veh9ve a di aneter rangi ng fromabout 0.060 to about 0.750

i nches and 16f ¥Hé*Pas¥4ge of tissue, the conduits may have a di aneter
rangi ng fr omABhaBgi2the disQosiMeicinables to eanietimkikayed chrbedisbzg itof totbhe conduits i s
sel ected ltge t?al @p%t he (}4\4\0 2005/ 0&%480 RCT/ 1JS2 04!b02059 vol une the
condui t s RN LS APECURE T HEPETRET Peith ¥ &Pl 97 ZRSS Y Ot he ti ssue or
fluids tiweugh TsaindncdnicdUublsying detadiert dxemipach, ambogh diendstig efentphvey system the
foregoin ar.amet ers i.e. ,.volu and tinme for transport, nmust be

| dentr 1 SPEHRAT A vesrbedinr i AF uiDPuliro bBhoth W P T¥Ea (o e

pr ocessi nig cddvdicentods mdydalbysliiethe spitii d adopoafShetimentdlends defifed bynbwe accurate s
vol ures o Liguld and. Lisse Sram.ane sharbel Lo, anothel o Theald exi e

tubi ng usBE"SHoUE be® PEEPEbl VS i TSt AN KT REGatt Ve piredsuie to reduce
t he |i kelprdeaincks Ofat cotdnapsienal[Fhedfil xidl e  tubi ng used shoul d al so be

capabl e of w thstandi ng positive pressure which is generated by, for

exanpl e, a positive displacenent punp, which nay be used in the system All
t he chanber s Rdfertilgenosiyts tlerfiigreey, dysteronppf tbettesofit ioratiaris gaperllport s, e. g.,

out | ?t 2%0 16}%6(9&‘ ohd! J)rev{lorgg‘f aHPs%\%ScblléM% Ccrﬁan%e?gtgta p?&c%@g?h%rdbyr 30,S§/ ringe and
suction tub ng connecti ons. e porr}s may Be a seafed port’ such as a
rubber septterhaghbosiédnsyipindenbe d kel apenpls shapbet 605 The Tneus chambers

are coupled together via one or more conduits 12 such that fluids containing biological

25 material may pass from one chamber to another while maintaining a closed, sterile
fluid/tissue pathway. The conduits may comprise rigid or flexible bodies referred to
interchangeably herein as lumens and tubing, respectively. In certain embodiments, the
conduits are in the form of flexible tubing, such as polyethylene tubing conventionally used
in clinical settings, silicone or any other material known in the art. The conduits 12 can vary

k] in size depending on whether passage of fluid or tissue is desired. The conduits 12 may also
vary in size depending on the amount of tissue or fluid that is cycled through the system. For
example, for the passage of fluid, 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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inlet ports may be coupled to one or nore cannul as (not shown) by way of
conduits. For exanple, a tissue inlet port 21 may be coupled to an
integrated single use |liposuction cannula and the conduit rmay be a
flexible tubing. The conduits are generally positioned to provide 15 fluid
passagewaws Xisamn®@ne chanber of the system to anot herpciowassdsosbhi s end

the conduits and ports may be coupled to, for exanple, a suction device
(not showp) amhecéanmxgan%&om% bt R L RITRE L GBhdnkn ARERAL Bpyidthe suct | on
devi ce naylb vﬁp he suction device
shoul d beﬂl@aépiabﬂd@m@iﬁutprlowtdnmgﬂ @tbbﬂlmntenftthmgam oregpig BATRLIYH aspirat e
tissue fr gm\/@lurgég kiqwe for%aﬂ%roﬂl rhyst b@lﬁé{at:ﬁéﬂ s‘h@rﬂhﬁ tl%lﬁﬁ}grjo&%téjﬁéﬁ'alg ganigéown to 20
one of ordinar urgeon, may be used. The

condui ts tﬂ_azsrwﬁgﬁi tp dﬁ@k@?sgmmﬁmqe%th@ﬁ@femr "Ihﬁraéo\’csltémﬁbslcf m’novslﬂ\mm)e to control
the fl 0\%9 gafzﬁaid%d ﬁ'sqpenﬂor?{ﬁrfe Bhifoc RIRARGI R ] kil éaﬁm%ma @rmukﬂ;@e cl anps
are usefu Intalnin e sterility of ste effectively

seal i ng cﬁap’ﬂ)éroémth&ff@gm@n@a@‘re préseurgipsedaen the Neb@oﬁaf@uwsy Theﬁbx@tﬁndw ts 12
may Corrprihl:ﬁr?g L%@c?shgldd g@& te c‘éF”JbYeetﬁ' w:]*tﬁsténlaﬁz;:, gsﬂme?@ksul:ehﬁuéhl i9 n@Eateg@y mat eri al

t hrough the System ves are rdenti as open circles in the

Fi gures. fpwxafpmiefaewl@‘(t despiseaenenny, whipemyaieves! indy syséene| ect r onechani cal
pinch val ves. aliheanahiRRlor R ERAG HBNc coh eaaﬂo\ﬁ@& R o1, PRCYBILC val ves.

In yet other enbodi nents, val ves ma draulic valves or nechani cal
val vés. SIJ@HF‘\?hPQf@SWla@EaCEﬁPéSFt@dHﬁ IFy, saengewart %lérl%yutan&f@ﬁwmns &hest em whi ch may
be_coup! bl faf R4REed pEARHEN Sribp RV R o 0RA ('sj‘ﬁlnhé’ne'g@l@ bQulsphedr seh that 30
the |l evers ar€ activated. In automate iments, the control system may
be coupl edetrgrts mpiebec@uRitdso gue Quetore eanuies (npt ﬁ\owe)éwm@f gendiise Fgghi ch may
activate etxgﬂﬁ-‘plé/ %ltlgs'?l@m% p& £ rqgl‘ﬁrcgﬁﬂlﬁ% alﬁﬁ{eéﬂ(@& élQQe E:sgnlgbgul:t%%annlll@ certain
aut omat ed enbodi nents, “activati on he val ves may partial |y aut omated
and part ity C@Eiblft mey baaoflaxiie ukjag Ble}ﬁ?ré‘ﬂ’ésraéﬁr@ée%]@twﬂpﬁlﬁﬁ ‘9 pfevigf ocess may be
opti i zedy,id A RBE RN IBING Soys €8S Rbflery TV FR¥nBEnACT | vat ed
manual |y an ot ers - 15 W 2005/012480 PCT/ 1"S2004/ 020594 autonmatical ly
t hrough” toRedupy B @eds ity heeyries to Frrexiranle a suctian deipe Alosdhope) waigumin o
conj unct i@ handMih Br ARGREAll %ﬁ&atwmg sucBorllevicPRb} 64 8kt b GrRWRSn34 or positive
di spl acenent_ punps (not, he conduits 12 and/or the valves 14 may
al so be CHAYHEPYBY Tdnesgfélﬁééervscez uldéaegapable@bmrp‘eéwg gdfde 8egaiiyet r asoni ¢
sensors, pﬁfsﬁ%@t%”éﬁn@t@ﬂ%@é Foflla p%e*ﬂ?rGe%ElEl'iSParR/fsu:%wsE&foﬁ skneMmob Mt he 5 art

t hat are capabl e of distinguishing anong he various fluid conmponents and
flui @l evas %foﬁch%f*tWSkf’I ’G\A}wtal*ir%%tghsufﬂﬁén SpEPewed | n a preferred enbodi ment, the
sensors 29 meyh.RendRt | Cahy SBNS O6r¥prise E”?:Q)r ﬁM&tCﬁlmpE’ﬁ%t albsa) bosldtge a plurality
of filters 36. In certain enbodi nents filters may be within a chanber
of the sySr@hinggrial ppigerasipys comBmsEl of %YFFF’ﬂ ?Pfeplagwa@m%&for be conprised of

di ffer entmaﬁdrdut,@gtae stah By b4 thd Et8m Ay erf@fit@rdchivg dt&r@e@glroag@“tﬁe@st&@gener ative
cells, 10 e stemcel |l s and/or progenitor cells, H3n1unde?|rable cells

and dl S ag'\éf,e@@a\telyoﬁe é‘@j’éﬁ’fssl 2y comprise one or more valves 14 that ‘control the flow o

25 material through the system. The valves 14 are identified as open circles in the Figures. In
preferred embodiments, the valves may be electromechanical pinch valves. In another
embodiment, the valves may be pneumatic valves. In yet other embodiments, the valves may
be hydraulic valves or mechanical valves. Such valves are preferably activated by a control
system which may be coupled to levers. The levers may be manually manipulated such that

30 the levers are activated. In automated embodiments, the control system may be coupled to
the levers as well as to a processing device which may activate the valves at pre-determined
activation conditions. In certain automated embodiments, activation of the valves may be
partially automated and partially subject to the user’s preference such that the process may be

optimized. In yet other embodiments, certain valves may be activated manually and others

-15-



may be used in accordance with the system In one enbodinent, a filter
assenbly 36 includes a hollow fiber filtration device. In another

enbodi ment, a filter assenbly 36 includes a percolative filtration device,
which may or may not be used with a sedinentation process. In a further
enbodi mentvp @i fskd t er assenbly 36 conprises a centrifugetznangdevi ce, is
whi ch may or may not be used with an elutriation device and process. In yet
anot her QG Hrough BR %ae&fg@gumemes%e@mmum& LB idbnitese filtering
devices. The filtration functrons of the present invention can be

t wo- f ol d, Vil ¥R OSBHE PRFPS: @8- qu”étﬁlﬁQ/PWS@ﬁP%‘tlf?%?ﬁlacﬁ'ﬁ@‘ PYPRE("%oncent rati on

such as Cﬁbdnﬂgma cohthB€ 1 b/ d thelVERE 13D ARY bESnpASkd e Sniliple, €8] | agenase,
and with other filters being used to concentrate the final product. The

filters OPHEHENEYSPWAIONT SHEYSHESRETEPLSOHoBF farmsiofimariiorskngyn fdhtes rangi ng

i n di ametefika addimble beMSHRubH QBnRHg the varPAOMid bdpRnitfiehenladvewbadi nent, the
coll ection chanher 20 has a prefixed filter 28 with a pl urallty of pores

rangi ng fiurreeehige %étﬁmnmlnﬁﬁfefélﬁ%iteﬂ@Pd“ﬁPléfft@rﬁeéﬂr ibFrapfcal SERES col | ecti on

chanber 20 hashesyRER haX 8o bl plidBit ftfhte@ 38] W Rhhih YmBfdidBR, Mk pores. I n

ot her odinents, the filters % IPTlﬁrt achabl e and/ or di srfosabl e. 25 The
system tergimaay bp & ithig shanehseofghe syt & Dhfprantcatmhsrsar (g e FHEP 612Y devi ces
(not  shawrdmprhiad ofalk fRerd@ Sitdri. m@rt&r@a@émﬁvetbb@aia&nwegénaﬁ@e%[ st he materi al
contained within _one or npre 1S:Shgrrbers o the s%/stem The tenperature

cont '8l il REABET HORRAYEr!ls Borg gyiediiablg pellspd fsagpregation peniYt he able to

swi tch beﬁmensealma&rﬂincaﬂdh fie 6RRME M onkRMbsEANRARIRF &sd@w e  may adj ust
the tenperature the material passing through the system

i ncl udi ng"¢4{&s %@?‘Wz@ﬁﬁﬁ%m e a GregeemEat i Bet it igter #pntieispensi on

agents, tiluded NSkddthtiagIRhiSon dell:, WRISIHnBGor iRg @Bt 1% vedd Wihe: Radkitideas. For
setlssefa itates. disa atlon wher eas t he

exanpl e, heati f. adi C

cool i ng d’l’oc‘fsﬁeﬂ’rgae‘g'élf‘?éie’ ?‘?C\)Be“éé}}el ‘b‘ifﬁ?ﬂ‘#’lyl?’é CORRTSFSbTS gg ?rcﬁ‘idﬁi”&fi 'n viability.
Al |SO,15 :c f wmmenawar me)dncnea%%mwv\%h %gut?g?ggdmfecahd %&g&;ﬂgﬁlyiﬂaﬁghkgllprgcesy ng, ltrd1e
role of t ature evi ce wou
be to mai® Wg%‘{rﬂni)ﬁé FED GRPRR Hel ’t“é‘l‘PB ?g‘f’ﬁ’ feping 45xiees; HART899 % cr ease or

dec[1 ease m;heoﬁsemaeplatdﬂfﬁvenmu 5B biliwadk B1dgw e @ﬁﬁdﬁltfr@fr@{dvln@ tihggifidht | ssue )

pat hway orts an ve c jse.a clo re.t mai nt ai ns t he
seal ed c6?ﬁfjii‘§tFP5%eP‘6ﬂ’°BF“°?I‘i%wi’f/%ef‘effﬁc(ﬁg*ﬁ CIPdiapREs ﬁ’ﬁtjj‘c“iﬁ%uagco *r8%Hbr ane that is
i nper neakhewitiDothdr Glteks béihg uaneh okdd@ratORNfiAMpBARt. STHRMltkl oNBYysyeemany ot her

sui tabl e cl Qsur e kno rt. Furthernore, f the system may
o bt rm et SRR b it AR RS p Ry el alls oF ol her

devi ces f3omunwi b ladl‘e&l\leﬂgmbditénmtﬂ&rdawdcﬁon dhambdaeo Bhanh&‘rasd mitetr howtth conpr om si ng
the steri

{u!raéj Oqf I pre systen As4 ort erherfel ] sue may be extracted
froma patf )r@t VP& ERY %ﬁ? mﬁ%@o FE‘e 20t f%g "ﬁgf@ &5p Faat ed tissue may
be extr acbledtigarchanbet 00 hiame: fiRtdiRd2d Wit Hyeuraiyts b ETaSfuar pores. ]n other
embodiments, the filters may be detachable and/or disposable.
25 The system may also be comprised of onc or more temperature control devices (not
shown) that are positioned to adjust the temperature of the material contained within one or
more chambers of the system. The temperature control device may be a heater, a cooler or
both, i.e., it may be able to switch between a heater and a cooler. The temperature device
may adjust the temperature of any of the material passing through the system, including the
30 tissue, the disaggregation agents, the resuspension agents, the rinsing agents, the washing
agents or the additives. For example, heating of adipose tissue facilitates disaggregation
whereas the cooling of the regenerative cell output is desirable to maintain viability. Also, if

pre-warmed reagents are needed for optimal tissue processing, the role of the temperature
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processing. The aspirated tissue is typically transferred to the collection
chanber 20 through <conduits 12 via a sealed entry port, such as a rubber
septum cl osed syringe needl e access port (not shown on collection

chanber). Alternatively, the tissue extraction step may be part of the
system F®O Br@nplse, the coll ection chanber 20 may bercompmigiedef a vacuum
line i | is which facilitates tissue renoval using a standard cannul a
inserted dentowbulEbgrathiatitdin thd pldSleteintined tdhBraeid@Men®it o ifche&e@nt i re systemis
attachedé%o th@ atlent The tissue may be introduced into the collection
chanber F6“tHY ug PSRl et port 21 via a conduit such as 12a which are
part of a cl O§eﬁia1$ta&:ral dlcge@atteﬁmyld/ﬂmpacmdyemgoet@a;mhambﬁﬁaﬁ&mm abe

conpri sed, of | urali Xi bIe cani sters or cylinders or
CO%I nat |C(I)°r?ure e’P@’(’}FmS ‘%Feagegé g%ra“%”t?é gbd%ﬁ{g’%e BRaser go may be
conpr Bsedmmfbr?maéiatm mﬁmhﬁcablegl ﬂillmammr&tcﬁlnesc@fcawwnwoﬂg nfaly ze&y oﬂﬁlae coll ection
chanber %0 may, al g nprlﬁvg re erX|qF% I n such
syst ens, b58161w“3H% &b lﬁFﬁﬁ © Y SElgpEE 2 mﬁ% in
i nternal thnt tl'nerxtaemaahmfondamrmg&aatecmelopsthereidtieze férvethdlaivkglaich@odiatshat t he bag
wll coll, a |ontothe bag. The collection
chanber é%%%g}SI%anBnn gﬁHmPﬁ@gﬁgﬁﬁV§Y?&“%ﬂ%ﬁWt of sal?ne to appropriately
wash 25 and s sapgh Bgazh,etlsklhenatyleSMﬁctmfr@ﬂiataﬂ:eﬁth&a M@shr@a@m@ncentrate
stage_of t ocess in t cessing.chanb 30. Preferably,
theg\?%l us"s p)thl]esaé‘ﬂréueg?’ssfufﬂmﬁ gg%ﬁprﬁogw%ﬁ’éf’ pl@%fgl'?e‘@f Fyéﬁmcfﬂanber 20 is d
easi | y agoeessiag rniklagpitaedtibeee haﬂqﬁdllﬁlya&xsfeﬂ?@irto éxanmdcaon dh@ml@ebu(auhmug}lr egenerative
chanber, has the capacity

cells fr POSE ti.s tab col |l ectiio

Co hor & B PORE: LB o MR R B i b s F R AR E v oPRE e
enmbodi rrerfunot stiolve ot odtlegtGichamiB6). Manh@elyzﬂe ﬂname eatradipase yayofe patt of east 2
liters. [ d concentr at bl ood cells
from bl oo ?{]%]iemgoof)ﬁg;@?l g]rq%(glt?a grm may pe C%B%és’e?ygvfacué'fnql’eggt 1.5
liters. @ér@hrfaallﬂtayqs tisdue resmozz@t uﬂlﬁlgtﬁ ktmdeudIchmoramamadhamaerpatﬂﬁt \Aﬁhluk ivary

dependi n Lhe LY C ect ed rom patient. The
col l ecti g}l] ch (rirﬁjéﬂt‘t @gentm RS dztté“e% 5 theﬁ’or‘a“ ?hﬂtfsf”[e -RF Emgﬁ ”Cfd 5mM totip

t o about ito thi t@lleslooi:hambssuehroh'-giransmIplmerzi tzmssmeluvalchlaresz,a whijare 5 -17 WO

.2005/ Olzﬁ.ﬁ'goip ggséd%@e%?ed'p{agx c?‘l'lesc tnocham‘%recmh% ecoc gs o?a %Péh € gathered

In a syr ror to e Cco
col | ecti gﬁﬂﬂxlbzwrmgigldzaumyomhwnsm mmredomshemgrfafw emmnifabakaeo bntomorrpati bl e

nat e d al %%nl%gr 2%%{11 %gca{lqu{sw éf%ﬁg%fn Orpﬁa]” e.[rseoqvgrgbgt lﬁgﬂe%é COHEBC%!OSOl lection

cha |sscnstr ed o emat
bi ocorrpati:ambttiwynawetqmbcr empe! of ome dr ntoreaizaﬁawaaw In &mhsﬁc:tnsahe ldlg$scr| bed in

the 1SO é}é‘%?a%l ﬁ(ﬂmsﬁﬁrgoﬁ)&ﬁ ﬁmt@%lyo‘% ?Hﬂ%%eatﬁlt%h péredlce ABS may be

used. Th I'on cha erabl'y pyrogen
free, ékehhoowlnﬁt éJbIb@ widircoldpendbon e apyilitdtionbf datmyer t?@foagdl’lélease transmttal.

In °”e e%@&!oﬁg%we}%qs sif@leh ﬁﬁ llag%é;&b@em%ﬁnt%?sdhﬁe HAPSHEMEL PR @ material

that allows t user to visu
25 and disaggregate the tissue prior to the wash and concentrate stage of the process performed

in the processing chamber 30, Preferably, the volume of tissue or fluid present in the
collection chamber 20 is easily ascertainable to the naked eye. For example, to obtain
regenerative cells from adipose tissue, a suitable collection chamber has the capacity to hold
800 ml of lipoaspirate and 1200 ml of saline. Accordingly, in one embodiment, the collection
30 chamber 20 has a capacity of at least 2 liters. In another embodiment, to separate and
¢oncentrate red blood cells from blood, the cotlection chamber 20 has a capacity of at least
1.5 liters. Generally, the size of the collection chamber 20 will vary depending on the type
and amount of tissue collected from the patient. The collection chamber 20 may be sized to

hold as little as about 5 mi to up to about 2 liters of tissue. For smaller tissue volumes, e.g., 5
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ro the approxi mte volune of tissue present in the chanber. In other

enbodi nents, the volune of tissue and/or fluid in the collection chanber
20 is determ ned by automated sensors 29. The collection chanber 20 is
preferably designed such that in an autonmated enbodi nent, the system can
det er m newihwosmobagme of tissue and/or fluid wthin thecobsobenossth a
reasonabl e degree of accuracy. In a preferred enbodi ment, the system
senses t halstol ihelsythd fiskwe hdyee igfthaad ih @ 6rinpopreh anbasfeMb tH canc@@cur acy of pl us
or m nus &i'a%gr j percent. In a particul ar enbodi mnent provided by way of
exanpl e only, 'the collection chanber 20 is in the formof a rigid chanber,

for exanpl e, &hehdivizen chonst I0aivad cofstractemmding ady sgm%iocpﬁakafmr bonat e

contai nin . conical. prefixed filter 28 of nedical_ grade polyester
with a n%%%‘%?gggg%e JgE= %I(’EBIF © ﬂp‘é"i@)e.“"ﬁ]ﬁé‘ﬁ&?t&in g‘ﬂ'[?é%fg‘scol | ection
cont aisner camstyuckdvidigposibiz ena®ialofiat apps Bisédmphediyty eiq@idinenhn hesrahisgharand
appr oxi i R e[e i Laneter; ..t he |1 . thickness ma e about
07125 1 nepett IR RSN, Frrmity o detite s -PhiBigh. 1 or
exanpl e, wmebeosedrdhe fipid pats of the calaaivh OlmnibedBorgprefonably @hrop@rfecferts wth
tubing fof.. .cO ion thr h sterile docking technology, and/or one or
nor e portsgm?bgerﬁggg% 8° ‘6&3%’8? ﬁagém 0{5 RRR TR o 1 04C ?IUECBIE? &t um The
prefixed dolledtien clRBiben2Otidvenitmtted dform:adriat the aiteld tRodskan vidBelo bashst. 20 i s

e

pref erabl y. [ o.r.etaln adi pose tissue, and t ass, non- adi pose
tissue ast?40 &%E)O%gﬁeaiea\%gﬂnéoqlﬁée predin Be e 0Ll rrofirtie saeEht . Mor e
speci fi calfltisue arigéor flpidtiethe 28lertivy chaldeol0 ipasamiyed bf atdreted sbigbd 29.bl ood, and

sal i ne, = (ol s, of adi .tissue duri or._in anot her
cmbod: ent C o et [ SRR R B SRR o ST L ol T
regard, tsigent pdntdeterr@ge thaedludesf tasyp khutal fiutdwicdn hoctaspercfithairtdhenblthe sane or
di fferent,.si r i In_si f r.om about 2 m.L o nun. In a
preferr ed egﬂen%g%imnug&rétt/', I%g He %}%d{% g’P Millge’}t’ﬁ%l Wi Senéesg]TeJPg’I"ﬁt‘Vﬁ’B‘ftE%OOm pores. In
a pr efer reedectorbddinbemiith at lkeufaeyl df@ius 38minss Bfteampdireal. gr ade  pol yest er nesh of
around 200 pip thi.ckn .t I i ze of around 26 m and around 47%
open ar ea. .T.h?lsa dr%%%@ﬁ%ﬁc’w&]leg?%vﬁ%d? 188 (gfe %I?H?%(ahgf”ﬂ}?scf)ﬁedﬁ 23 ows cel | s
to pass dcdts intherfeuylf arige chastvr. ffolckowiln g chandsuendius@ad gi agatidabnadeThus, when

the tissugs.f6£.@250La ! e 054012480 PCT/ US2004/.020594 t he
pati ent, lbn%%- adiaposé 1 ngﬁgé%mg%ﬁgﬁ% ﬁl?eégé ?tnrl%%cﬁlcnéfr%%:?g@ sicéévtﬂtg. The same
f unct i ona@lneslysizecddbduméseabigine v diheirighl tasuk tafeetivn comtbieerinaly davermssh si ze, and
the pyber, AndiiVHeeof (RALt gf’gﬁrgl v JTBSh pore sizes.smaller than
100 m or a?sﬁl a}ge gg&gélggésﬁghtaﬁg%@éoﬁ“ m%fﬁ\éeﬁrg&ﬁsolﬂﬁl MR the same

pur pose dfickapss ol heahyassEgénchs. Fat invgoarithelslyliaidr ol Hesicanbsiedl éraugh,ai ni ng s
adi pose i, SsHE 19 £k ; nts..ol.mlarly. the same purpose could
be achi everd b;ﬁ/3 ‘use %@%ﬁ%ngﬁéécﬁg]? %@éﬁ%gj&%ﬁ%%Osr{s%@élhtr‘r%tmé’rsf?ral, or by many
ot her nodPMpEan frogish sthale donbing dechelogk rrmdior ¢re of mos@oskiol heedle pmetde art The

system 1Q:.08¥h&ledQ r%ercsg}m?r'hi § ﬁéjprgéxeﬁ) Bferd8 iTRE GueRO! il WYy ces 22, The

25 chamber 20 is preferably structured to retain adipose tissue and to pass non-adipose tissue as,
for example, the tissues are removed from the patient. More specifically, the filter 28 may
allow passage of free lipid, blood, and saline, while retaining fragments of adipose tissue
during, or in another embodiment after, the initial harvesting of the adipose tissue. In that
regard, the filter 28 includes a plurality of pores, of gither the same or different sizes, but

3c  ranging in size from about 20 pm to 5 mm. In a preferred embodiment, the filter 28 includes
a plurality of 400pum pores. In a preferred embodiment, the filter 28 is a medical grade
polyester mesh of around 200 pm thickness with a pore size of around 265 pm and around
47% open area. This material holds the tissue during rinsing but allows cells to pass out

through the mesh following tissue disaggregation. Thus, when the tissues are aspirated from
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sol ution source may conprise a washing solution source 23, and a tissue

di saggregati on agent o0 source 24, such as coll agenase. The collection
chanber 20 is conprised of closed fluid pathways that allows for the
washi ng and di saggregating solutions or agents to be added to the tissue
in an asepizoymnmer. The containers for the washing soi/ut2new2&34 and t he
di saggregation agents 24 may be any suitable container that can hold their
cont ent s ina patieat maniddgosetinnenmay de gsparatad froh héipst Bisee. Diag samd findgiuedinas an |V
bag used [ fdeiRiGRY n Th ont ai e conduits 12, such
as conduit 12e, coup Pgﬁ @%m TS f@% S%%a(ﬂg T %ﬁggg Pﬁ&? ¥ washi ng
sol ution Qﬁ@?kh@ﬁhdﬁﬁagqmeg&rM@m!@gambr avdaygens soera thansed microtdheculdit eri or  of
the col | eghiQm,e 6L ti d.the di.saggregation
agent may be del %ﬂg? @ t%fWﬁngmﬂﬁgggﬁgg%?e’ﬁbkmg8$f‘%¥? S Hanber 20

t hr ough aﬁlypoaﬁrilssweei@ﬁgmezeuﬂ fregrmagts., Simiiady tie n@n@umohoe:oglﬁavadhwvm@ssur e 20
applied t@.Lhe Auts 98, e S e 23 .and/or the

di sagar ega'?l il aagen VS Eg ]ars%ergaqgﬁf %%@r%antyo ther moaef(’)cgfi ns@gt \H?LQ% Scenent punp
on the cohﬁwpﬁghWES@“ﬁhcﬁﬁdult 12d in Figure 4. | n aut omat ed enbodi nents,
the processi “Qh@'@‘!ﬂeﬁ%ﬂi yEi@?besc)éﬁﬁaﬁ{gh%%n%UI %tor%ss Iut?ornlsgur&s ZBali“?mat ers, €.4g.,
the volune of saline ané &res requiréd ‘or mashlng as
wel | as ﬁﬁ@“@@ﬁ%@ﬁﬂ@&@ﬁm@m®¢W@hmgﬁﬂmumSdnad@gméga&w@mm@geQMmamgmthe tinme
requied bhoke 20 sdh §@&)§15 ??s%' Ph c@ﬁ%ﬁgn an mbé?f26’¥am8‘$1 ;Dsed Mdtphly entered by
the user (e.g., volume ti ssue being proc ) %Iterndflvely, t he
anount s, Rafhyey tbﬁtté”f)“@afw tbcewwhmuaicﬂc&rsawmapw @tuedasmyagehtetqjseadded tThe tissue
and/ or flthg @Sygsﬁlgﬂggeﬁtﬁg%ag%l | ection chanber shoul d be naintained at a
tenperature rangi ng from 1) degrees Celsius to 40 degrees Celsius. In a
preferred enbbrdionemers farithe washmpesohtion 83 ofl thehibagaigptmsigens 24rma>dne t he

col I ecti qgy Qh‘ﬁ‘lﬂp&fntaﬁér T8 % 1@&911’@& 1tentidn g’Zt EQL&ES> %ell §o USsibid gcertal n
enbodi nents, if the surgica proce ure or erap eut e ? i catiton needs to
be déFayéHmaﬁW@“é@%ééﬁé@dﬂW@bwémﬂnﬂhb@cgmgn@dmnﬂmvhamdmhHécmdam chanber

for |aterqyse IZJB@Ipf@H %cﬁt‘lfl@cd?@éﬁop@h xrﬁ)(%o%at Rt w%@%i&tg%%%%gzer ature or at

about 4 degrees Cel sius up hours.

PCT/ US20G#PEp@30M a8 élamh@sqlﬁ“ﬁ‘ge%te Iﬂl@tlllfmrpf wbthe paleainy ceoibat J00Thknown t o one of
skill i n yahfn@bhutiol 'ﬂl@lt}%@l ?g:@g% i glﬂgd L0ed fO%flflthch%f%r unbuf f ered

el ectrolyte sol ution. es o elng processed wll dictate the

types orC@EﬁﬁWﬁﬁWﬁ@ﬁgj@ﬂmﬁbﬁﬁﬂﬁgﬂ@ﬁwUﬁm@mgﬂuyédmgﬁmn@ﬂhh&ﬂ”@h&c washi ng
sol Ut ONapsie b 1RSoutRlel N Bie c&ﬁ&n%rrssfol: tlﬂ(.esaq:x% % £HbHPHe & gf{tmﬁ t’ﬁr the

adi pose tissue has 5 been renoved fromthe patient in the
coIIectlGhBHHﬁﬁ%@F0f+ﬁMéW%Wﬂﬂ@ﬁ@ﬂﬂa@h@ﬂ©megmﬁuﬁlﬁﬂlqmwwﬁﬂéddé%wvered to the

col | ecti anichanhen cR0odelmy ﬁze%nﬁes@q[‘; BORE of 18 SHE cﬁmﬁé&é ﬁa%%wﬁsd or may be

delivered to the collection c 20 concurrent adi pose
tissue. PHYHES Sdolhea@imsief ehanpdtinEer miphsr vf@sﬁvsngqusreql {or vethingrel t he

extract edeRel (ROSRcdnirHRMSr FRYnPE dBhgBation agent and the time required for

25 disaggregation based on information initially entered by the user (e.g., volume of tissue being

processed). Alternatively, the amounts, times etc. can be manually manipulated by the user.
The tissue and/or fluid within the collection chamber should be maintained at a

temperature ranging from 30 degrees Celsius to 40 degrees Celsius, In a preferred
embodiment, the temperature of the suspension inside the collection chamber is maintained at

30 37 degrees Celsius. In certain embodiments, if the surgical procedure or therapeutic
application needs to be delayed, the selected tissue may be stored in the collection chamber
for later use. The tissue may be stored at or about room temperature or at about 4 degrees

Celsius for up to 96 hours.
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by any neans including the nethods described below. 10 For exanple, the
ti ssue may be washed by agitation (which nmaximzes cell viability and
m nimzes the anount of free lipid released). In one enbodi nent, the tissue
is agitated by rotating the entire collection chanber 20 through an are of
varyi ng degreenif®eg., through an arc of about 45 depceesotmzairout 90
degrees) at varying speeds, e.g., about 30 revolutions per mnute. In

ot her enbodi NMeRtshit @ ndibS Skebd a%y@ahttoamﬁ&why oﬁ&ifa,mlmgthémumﬁmge col I ection
is charrber 20, wherein the col]ection chanmber 20 is ﬁn? ged of one or
i o ReY MU

more paddiBE oG ofpdiuttasd snebyiegdaisralyie selwion- ¢ W face of the
col | ecti @fcehaliar dictatetheOtEHI oPFbnERLIEH of VAR Etgut@ﬁgdise@SI‘)ﬁ)Qal%/ thet hrough an
are of abogv%45 degrees to about 90 Pegreesn%ma%}f var ng g gsé e.g.,
about 30 ' 'flﬁhéucbéwﬁ%mt@s the fileptopgtq afiepihe efpaseBEVdR chanber 20
descr i bedeaRaW® edBym B patsoMmalpls B tHeXolkciinl cHembEe Chanvemhatagdetied to or in
proximty wt e collection c i ve mechani sm may be a

sinpl e béy! tm%wnﬂ@gaﬁe Brred torfhs codpqrign cna ngﬁfﬁgﬁﬁgwfp&?&msq*H&tehseexaﬁted The speed
of the reot a&y KbrﬂeI’%YBdb@thefoQTeciﬂ?ﬁQm&r ZﬁQné’uﬁ’éﬁlIMﬂmBﬁSad]@@d’ns@ﬂeﬂm @ec Generally,

hi gher speeds hav e fondt enerate | arqger volunmes of free |ipids
ond ey ROECE Gatieng b o R hpg s sl dhettbETe bt at ed by

pl aci ng ay wmmmuah@m thEodsmISdcd&dtthew 25 coll ection chanber 20, wherein
the rotatabl e shaft

rised of one or. ddl.es pr ot rusions
rigidfy attacifeaePBle e g a%lkﬁw%aﬁiwgwﬁh&ﬁnaégfgzefﬁ? E‘ﬁﬁﬁlt’fhe m xt ur e
as theh amméainmsesmlanﬁmg@fﬁt&eaq)m ﬂém?se@r K@nlgﬂﬁ&ﬂdtrﬁ&hﬁt&sueﬁh@gﬁt@d at ab:ce ﬁhaft
25 wit i attac 25 a S e.reste e bottom of the
col oot Bk BeerGecoiontion Shmalbond ot oL KBRS e ets ek ey ol aci ng

the paddheat bik@ogleyidegeds it Do %mbgimsmvmg@giee@ §.¢.e4b6ut30 rdvelugons magneti c
stirrer). Ater atlvel agita onpl i shed usi ng
a sinpl &Yt BrOthﬁh%’{md'i“ ntp Hé\e téf?‘fe s ?g‘tge‘j@’rafég?gctga ?%(i Cé’ﬂ'%rcg ¥ng shaking up
and gown chiintbei@dl wherélh 8 icGlfectiohhv@arhbes 301 commpyised dender mmsb@id!eum ng any ot her
art-recogni zed ne i ncl udin 0 i on tc. -20 WO
50081 03 2HBEC BETPERB GG B0 idarnre A Tiredliohtr Aibbin bEP R AN €y ci oo a

ti ssue divafiggiaeas {ean tageMtan my)fmudeldewse@iaﬁom stormg:e@b hterﬁrtymgn chanber 20
to separatethe%gggneralve cells f om t he tissue

conponentiEsdsThi §&F_UHPS SR ARt ]F?Efﬁ’/tatboé’ °£ﬁ’§? Ca'ﬂ%ﬁ ?@'agetrl on agent known
to one eésclsﬂeﬂ bbove Mmay h@qcadsmpl1smd$aaggn&gaécmﬂsnagecﬂes tddsram promynitheithsed | ncl ude

neut r al ases col | nase S al ur a

Goondti bBk CRAiE e R e, USROS RonigitRalhes SRS G SRR M ARLARSE,
Li ber ase nklthanipe Rsdwh, in uietartamenspecdmf ttetrdtetion play S, cfai exemac gy revolgerns,

m cr owaves, .ot he

h t f.
preferrel® “Hi“%%gé?‘gg‘ﬁf’ 1O &68%?\{%1‘0 fﬁ?arnund?oe%\etnl ol aqaerlvgpﬁgsgggﬁlggg The
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In other embodiments, the tissue is agitated by placing a rotatable shaft 25 inside the
25 collection chamber 20, wherein the rotatable shaft is comprised of one or more paddles 25a or
protrusions rigidly attached to the rotatable shaft 25 which pass througlh the mixture as the
shaft is being rotated. In certain embodiments, the rotatable shaft 25 with rigidly attached
25a paddies may be rested on the bottom of the collection chamber 20. This may be
accomplished, for example, by placing the paddie-like device into a spinning magnetic field
30 (e.g., magnetic stirrer). Alternatively, agitating of the tissue may be accomplished using 2
simple agitator known in the art, i.e. a device implementing shaking up and down without
rotation. The tissue may also be washed using any other art-recognized means including

rocking, stirring, inversion, etc.
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added with other solutions. For exanple, saline, such as saline delivered
froma saline source 10 23 as descri bed above, nay be added to the adi pose
tissue along with or immediately followed by addition of collagenase. In
one enbodi nent, the washed adi pose tissue is mxed wth a

col | agenav@® mavitiaishi ng enzyne sol ution at or around 3FCCu$wesatrout 20- 60
m nutes. |In other enbodi nents, a higher concentration of collagenase or
simlar agent Afeya @eheaichd&dnttoﬁwaaﬂew&a&stﬁsdchiﬁagﬁr@geﬁdxi agent triag®e delih@ednas hed

adi pose tj o, Lhe tissue dis re ion t.hen be agitated
in manner gq%:érgﬁiﬁ% ctham%%ézﬁgosle o @%% ﬁi& Hsalg%?fhﬁéc&m%‘é/a dP%nti | the
washed adilsp@@emmrsstsneTheshsdgg%ngeegameraly mey dexgmehton defre kivasihecheadi pose

ti ssue an i re ent be agitated by rotating the
entire coﬁ%@? i %%Ar?:ﬁ%ﬁ%&eg{iﬁgS%eg%t[ha9’1’a§%cus%df’@%%PB‘QWE%"P%WS *90 degrees, by
havi ng a ehadetasqitivpdin, dnpﬂb,diyﬂisrooidae,oieomb@upia:ddIne:sabexwﬁ'rmlaBma&@mta hr ough t he

sol ution b rotatin e entire 20
col | ect i oﬁ’%ﬁﬂﬁ%@%ﬂ%%%%@%ﬁgf %Ea{’gi(ﬁll uelgd%‘}w (f)rrogl%gf DS SH em%?’?’ ?aﬁeé ’i nsi de
sur f ace ohictavevesodier methanire! deragrh erd/or Depemdbmsghapsof.t hergfuepose for which the

Sg: 'PIOZ. FI Stﬁ%‘g% gg,@tl&leal Ln?t O‘th nvgﬁon %s%g{lag%rﬂge ]%9 dg%gé%gétgogsage%tsnn? e)?:'a.:‘rgfre b:an

enbodi nerﬁdéedvntlwﬁmcw_httﬂoes ef@!f p@&elecmhnevaldh a}seshllirs de]u\ereti(ﬁroba slorbomed with a
uni t 25 of; q@glmag,%@agobm e abacTRYinP Al LRRIR, L0y ARkl ) Sa00T eoate
a porel e pa

t he harvested adi pose tiSsue, or Ion o rtially
di saggr edaliedd adiqioie of allsgrmascahcnt b:ebpdonmt whaueashcd iadipopg mesgats inigdt he

Sl ] 0, B0/ 00 AUk PR SSHRT SURLOINIG! oS e PO LERRLED chanber

Al ternatively, tion ose enoved and set
asi de i n laohereplbedimesnedishercopeniotion of cahqgerdsg@shmxbnagehmzafm@taﬁtm teenbodi nent ,

har vest ed.adi,pgs igliissi | uaRtidialibi: 30 0l-A3ALG0 50 L QuGapaent rate cells

before being rein into e patient rrent t he
adi pase tmaydliga by agifgiest aumannet sigilpy tgmgg@mgraggh@igdtqcowdagwtunhbtlhe a period of

time gen%a@ﬂ@h){dl})&éﬁ%h@%@ﬁ?{%ﬁ tate%%o%ﬁ%ﬁ%fh? Badh® {%&e&@e {sue Nggpartially

di saggregated tissue renove T on chanber, and
t he remaitiivpgisgearceitioh Pgﬁnﬁmwwgé@ai lydotﬂwﬂgsimmtlmyliebeorf Gembee thrgigkaggr egat ed

by m xin i
2008) 015980 ELAPRERE HOREILY M heb AT BRAM SO R fARC (e

adi pose ddidhpes theeigh ghegplationesihe Sh&féi@l beirg ralatedsisént hyablating thegndirepopul at i on of
regener atchgiidnhirtver hen @tq{im; Cadids SSMBITRYs BEmE Hbi Idé( sif.5Ag9egat ed. After
g

di gestion, the tissue and gregation agent solution is allowed to
settle feplleationshaibsel of time sufficient to allow the buoyant and

non- buoyant W@ﬂ%@nﬁhe‘lfmﬁo@@fo?@fn% fh@ﬁhlﬁo@c dedive deli € BNy tdet:{ﬂé‘ thin the

col | ecti on chanb %pl cally, time ranges from abou seconds to
sever al ﬁﬁlﬁ%ﬁé@um@m Prdie p@rihﬁléssdlwagreg@éd;qmqnewi@tniwéaagwm@@uIfqred enbodi nent s.

;r{]?t " groﬁg‘a@ﬁselnﬁ%%ﬁm&ﬁeﬁQmHzéﬁﬁe RfpoleritB98RErAD bY &rffldiSih ARk require
25 ofe adxposegtlseue it may be desirable to partially disaggregate the harvested adipose tissue, to

remove a portion of the partially disaggregated adipose tissue, and then continue
disaggregating the remaining portion of adipose tissue remaining in the collection chamber.
Alternatively, a portion of washed adipose tissue may be removed and set aside in a sample
container prior to any digestion. In another embodiment, harvested adipose tissue is partially
30 disaggregated to concentrate cells before being reintroduced back into the patient. In one
embodiment, the adipose tissue is mixed with a tissue disaggregation agent for a period of
time generally less than about 20 minutes. A portion of the partially disaggregated 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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concentrating. The non-buoyant |ayer conprises blood, collagen, lipids and
ot her non- regenerative cell conponents of the tissue. The non-buoyant

| ayer must be renoved to the 10 waste chanber. Accordingly, the collection
chanber 20 is preferably conprised of an outlet port 22 at the | owest
poi nt of woeichamser such that bl ood and ot her non- bupyEnS20@dERfFOhent s of
the tissue may be drained to one or nore waste containers 40 via one or
nmor e condugertdor kpotheT A@ minntrs | Bien thaadifvagdeeived2e! ése@@newﬂhéyuﬁmn@ﬂy may be

pl aced i { uch that the .1 onts 22 are | ocated
at the bg‘%ntr nPM?YOW’Pmé&I%f 3%%%@%%0%38%56 TR i%?%%ﬁmmﬁ gr y dbe passive or
active. For er8ppligestionhtbe hone dnd dizagateggonpgnentsiodsstiswddedsealbdua coul d be
drai ned ushnd,rgravi n [ e or at i ve. pr ure, by use of
purps. 34 o OBy O el Y BRRA A PR B AR B SERE G ockosi ng
devi cé cahffwngwalwﬁb!ertlteaphecvgn shember alfighiwHy, phertips: raxtgesjifrcan abotuh]é sa@ndsbuoyant
llayer fraomd.Be &akid diments may al so
be conprised of %%H§%¢g£§1&&ﬁ &“ ﬁkﬁgggiﬁﬂaﬁ %ﬁ%% ace bet ween t he
buoyant aneyandmebiseyariised pijba iﬁsenkratsvebelénhart Eamtee"dﬂhefhfeshaigtacmat ed

enbodi nent,s..ARY..Al 5 ptical sensor,
whi ch may bg ég?aﬁ g&%?&ﬁetegﬁﬁgmB %ﬁgéﬁm%%%ﬁngagdﬂ?% ?raction of the
effluentTWﬁn%ﬁ“@§d3¢@ummwpﬁmth@mzdbndMI@wkamdwwgneumr@ﬁm@MGtmnlIection
charmber, Ihe appeopriate change in the light refraction 25 may signal the
presence of the buoyant layer in the outgoing conduits which indicates that
the non- buoyéﬁ@ﬂwaﬁeﬁeh@éw%m@thmaﬂhedmﬁﬂ%bwsenswdOﬂacm&ﬂpmhéhm5|gnal t he
processi ng 168 St bPrhe pr{agﬁ)@esqm%zﬁ Bobd$hareext na%tb%ann{]&mﬁgﬁe;@lopthg mbodi ment s
however, the tissue nay be processed to retrieve on- regenerative cel
corrponent“SS‘GP mehee qrpigeh e ondry mogcsa¥sicentaingss v erierer thercapdits 1% e resear ch

30 appl i Galck MRS hafRt bRLSBerddl B 6 AR ts, lipids,
adi pocytes or ot%er co %oﬁgh? @fﬂéﬁgqﬁ%%guﬁg ﬁ@tg&%kn%Q Pﬁﬁ such
enboa?neﬁwgﬁWﬁﬁz?smﬂ%@mﬁaﬁw%M¥wmaw@PCM@@wppBQMmg'Hméwn@ggmematlve cells

t hat ”UStpﬁs@i% Ex%m)ée@o@eﬁmqﬁl\%qm :Qﬁ%u@gﬁ)t @mg&eﬁtpgesmﬁ ooy DRDR" - The

non- buoyant layer 1s then retal ned stemtor further processi ng as
needed. 2216@/\[;lrzozyos*ﬁt@:lbmeniym:rrmwsmmegrsgme iIOnsectveppdhetioyant | ayer

is removegdortds ﬁuoﬂlalmonla%ﬁ%ﬁlb&ﬂ%w Bk %11%3 » dFRE Qaq'lrs?gtnlil\égrta%alw%s may be
washed one or nore tinmes to renove fesi contam nants. Accordingly, the
col | ect i 8H/URYFPEP i thepincapyant layse from éhs cgirlf@nmchmnbeé 2poFhresupmatedr

per m4 ti BebodichGsWaSRIsh Be SRhsiR sén@orp@) Wt YR AL WRed BEintphgr 1 Or of the
chanber, and one or nore ports 22 s permtting waste and ot her
naterlal%mWﬁmN§tﬁPﬁ@@F@ﬁ°&bW»@ﬁ@ﬁm¢ﬁ@S@@Pﬁ@@ﬁﬂdﬁ“ﬁ%@ﬁw@ﬁ 20. For exanpl e,
the col | egtdipRenGhHANRRE baBY RG] Hd6neR89 Up TRERISRRISH WBRE LMy BOr LS as

descri bed
capable of detecting a change in the light refraction of the effluent which is flowing in the

conduit feading out of the collection chamber. The appropriate change in the light refraction
25 may signal the presence of the buoyant layer in the outgoing conduits which indicates that the
non-buoyant layer has been drained. The sensor 29 can then signal the processing device to
proceed with the next step.
In certain embodiments however, the tissue may be processed to retrieve the non-
regencrative cell component of the tissue. For example, in certain therapeutic or research
3¢ applications, collagen, proteins, matrix or stromal components, lipids, adipocytes or other
components of the tissue may be desired. In such embodiments, it is the buoyant layer
comprising the regenerative cells that must be removed as described above to the waste
chamber. The non-buoyant layer is then retained in the system for further processing as

needed.
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herein. The collection chanber 20 may al so i ncl ude one or nore caps (not
shown), such as a top cap and a bottomcap to further ensure that the
systemrenmains sterile while washing solution is delivered into the

col | ection chanber and/or waste is transported out. The ports 21 10 may be
provi ded w0 Zheriz@gps of the coll ection chanber or on aCEHUSEKMAIRNZ6T t he

coll ection chanber. The process of washing with fresh wash solution may be

repeat ed unti DnéehBe doRShublsad layeE RMdraIVEd, e bﬂ@ambmyam{pnmgmam nants in the
sol ution reaches m ned level. In other ds, the remaining
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mat eri al /Od‘corﬂiﬁglymm(&dﬂé@mdGl&(ﬁfbbm%ﬂbﬂyﬁmluﬂdﬂ@lmﬁlm}ge ods RO &g périnftSnge
fragnents I ébe]vvashed gn el dfd]lﬂft e, al tinmes until the anount of
undesi r ed"HEERPE 51408 G kGl t%“&*“&"’é‘gi? chpPRenJae &R HGH PEY S . one

nmet hod offodetmsiriig Eﬁaﬂgaﬁdhﬁleemﬁierﬁmu tabe Oifecteh eut\mahhm@lle&oh chapaswre the
anount of the ti | sSue sol uti on This can be acconpli shed

by neasurloﬁa(amf’{‘?etg‘f f4 ﬁ(fho%l?g}bséaaydﬁ ‘ldﬁfgn%%(ﬁ"oﬁ?ﬁe@\é@@t@ﬁ S d?sﬁ“té?%preferred
enbodi nmerteseina maaglectbetcmejar 202fhyaho ifclude SrkGr adch oallmqudit skbwid 2udhsis deened

accept abl e. t he wa or, di sa re nore additives
et T SR A b R AT
Some exanplugs iofleliaecked hlidﬁ%cdllétﬁlbmdﬁmba’gﬁﬂb&vdsf&aitramﬂ‘.toktéﬂfz.ﬂ} TWabitnzl and

di d h |1
omaR! T e ProxBEEi b GR M o phE ontt el b 8 e ien T v ooy

addi t i vesh@et.hat I yse adi pocyt es and/or red blood cells, or additives that

enrich for ce ns ”é ffer ad e[ence to
solid phase rrtflle rci)cesssogr WE fteshwa{lsﬁuu aygﬁrepeatubsﬁl% resdial - ietion or

enr i chnmenrbntoft ot:@ltﬂbupppmoammmast) in tmdnmmrpmmeiﬂ ;ee«&ddnﬁned&seil hcdthnﬂe t hose

t hat pronpt & e(_:over and. vi abi | erative ce for exanpl e,
caspase Thh1 of t'oF ’snjl JRRY lmﬂle 0%1 CXO“ Cﬁlﬁnbe?‘f(g & %88‘8"“5? t!e{%l\)/ué) T8 reaction on
i nfuseon rmtcnequfIt}amemamtdeﬁﬂbe(dfabmveemamph@dmomsbuetfmgm:m‘ mapbagghaegat i on of

cells or oFe er}1?(%c !%c%iq!o al%nmes \%ntri ﬁe hibun ‘ﬂ&écsu&! meﬂ%na?%tré cera% %]deg}?cdhas el apsed,
t he non-budyan raction o resu ure'o adlpose ti ssue

fr agrrent prafetnhinsslael d)rsa@gmegéde[eamna:gmtesd waihtlof dramaamrg is oergener at i ve
cel | s, Hm%rrit%m“eg %Lclrog %621% gbtg% {ijsg_lfl:]et s%‘?hgnosﬁls%glg {) g[ecgongr)ﬁhgl% El%gsuﬁt? |

di scusse er ei raction con e reg egher atl ve
cel | s wi Ithe light abscalregfor theesd0 tim Wakhaength? 3n A/DeROOHINGDR4BOL, P@fgdﬂ@@@@ﬂ/ 020594

proc%m ngu%'@m)a%da@oqlt @@ﬂx?d{%fm@%o&ﬁﬁa neratl ve cells of interest, such as

t he adi pose derive be separated from ot her cel | s and
mat eri al s pr eBemg therwasheg ndfor begyepdtion fonact hom atttﬁmteheamwddndeo tehi s

Cormosi 1 ¢ s RARAYls hEALALRRITE, At Sl RhpblR J ERRNET LS TP i ng stem
cel l's, sapmbdenpptorzeedshisg a@n@@gm@aiuai, acrohrtefcmhst@nhaoeﬂl thtswalaidv pbdyt es and
other r eQ&H@Eé}Mo}éﬁat%%' dluﬁngd&&%gsihgggﬂi-microbial agents (e.g., antibiotics), additives
25 that lyse adipocytes and/or red blood cells, or additives that enrich for cell populations of
interest {by differential adherence to solid phase moieties or to otherwise promote the
substantial reduction or enrichment of cell populations). Other possible additives include
those that promote recovery and viabilily of regenerative cells (for example, caspase
inhibitors) or which reduce the likelihood of adverse reaction on infusion or emplacement
20 (for example, inhibitors of re-aggregation of cells or connective tissue).
After a sufficient settling time has elapsed, the non-buoyant fraction of the resulting
mixture of washed adipose tissue fragments and tissue disaggregation agents will contain

regenerative cells, ¢.g., stem cells and other adipose derived progenitor cells. As discussed

herein, the non-bucyant fraction containing the regenerative cells will be transferred to the
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herein. The regenerative cell conposition nmay al so contain one or nore
contam nants, such as collagen and ot her connective tissue proteins and
fragnents thereof, which were present in the adi pose tissue fragnents, or
resi dual coll agenase fromthe tissue di saggregati on process. The processing
chanber 3wogfedhessinvention is preferably positioned wthinmotihresssystem 10
such that the regenerative cell conposition noves fromthe collection
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processi

struct ur gﬁgfem‘”ﬁn‘b ““f’ifﬁ 8&6@%5@@1 °ﬁ'“2§%"e‘1§ﬁ‘8%°&l“ﬁlé”ﬁ{’““ *IE"h°8h?§ 1%‘1:"4‘%’& fg chanber
30 may béOmdnnecttedrtottl@: plrd@esspgolwsasn g Hosheambestheiesbbdimeds, |arpomommbnl y owned

U S. Appl 0]
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30 i n t hepttiowistdireaddyto adgfeirerrepiyn @fmlmcsw;jﬁn,atmalzebympleti@mm toPhe processing

charber QOHQMGCP\? hccgzﬂéséro?egségm tl]?prP%C s ey 3 ata k%er% for separating and

concentra% t5°on" and’ cént fnugatl on and/ or
conbi nati ons Tﬂrmexr@@&fsmg clhatmbcte?rOtrmyrbeewbdetmiezlamg anﬁsheabﬂaeg@nmpatbieve cel l

conpqsiti fr : ctian.ch Lntro to the
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-24 WO 2@@ﬁlrm@mmsmtﬁma@&ﬁmabocamph{txbﬂ:tyeoqtmemmafoelnaapwaltw cul ar

regenerat)ye, %?Jjésgrpo%%ﬁ'tf?etdI'SB']o?cJ@es}akdIré ﬁr%mﬁﬁ‘e koﬁ c%%a{clﬁ%%% i ApSEhar ating

particul ar conponents cel rom ot dnents’ or t ypes of
cell's. Poylemxampheiate dnetyreegbrighicat cyelyoelsl (SEQmodietisagn I:ozinOthhre i nventi on
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25 processing chamber may be in the form of a plastlc bag, such as those conventionally used in

processing blood in blood banks; or in other embodiments, it may be structuraily rigid
(Figure 6). In one embodiment, the processing chamber 30 may be similar to the processing
chamber disclosed in commonly owned U.S. Application No. 10/316,127, filed December 7,
2001 and UJ.S, Application No. 10/325,728, filed December 20, 2002, the contents of which
3o intheir entirety are hereby incorporated by reference.

The processing chamber 30 may be constructed in any manner suitable for separating
and concentrating cells, including filtration and centrifugation and/or combinations thereof.
In certain embodiments, the regenerative cell composition from the collection chamber 20 is

introduced into the processing chamber 30 where the composition can be filtered to separate
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5 contam nants, such as collagen, which was present in the adi pose tissue
fragnments, or residual collagenase fromthe tissue di saggregati on process.
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filter. Thes chmtcmﬂlcweﬂrd tp gerfon di frmelinttiony @resperaobd agrasraparctl cl es present

in the L&GSNALALL oﬁ‘stnﬁ&'p rtsCerJPrR}?anEx t?“ﬁor-&(}@% §RlkA98N.Pa% %bé:l es are

typi caIIy appr oxi mat m<crons in meter and can bée up to
m crons komgured weepoitd @@mn ramttheokegescmtgye chlbcanfposiVer yiary theifitiers rrcmpendl ng on

200/ 0 9055 05440 Kot BRIBEY S Sl Gmp [RASHOR ANERnIINE Y 212 Jeacr i bed
her ei n maymipeitiomded dneombp bltyrethebeohfipus, to pphiytestsangl enWE sughak ypr opyl ene,
PVDF, or t}B&ﬁbﬁsz}’gF&EMoH' %’e%?ﬁomﬁerrﬁ%c%ﬁ 1Jevé@ll Po %&1{?&1 Iﬁk for filtering the

coIIa en icles |rst, letting the
cel | 85 go embnd@-u@m one c}fthe filters 1s capable of performmg two functions, such as separating

collagen and the tissue disaggregation agent from the composition. The plurality of filters are
typically serially arranged; however, at least a portion of the filters may be arranged in
parallel, as well. A serial arrangement of the filters of the filter assembly 36 is shown in
Figure 2. A parallel arrangement of the filters of the filter assembly 36 is shown in Figure 3.
30 In one embodiment, the filter assembly 36 comprises a first filter, a second filter, and
a third filter. The first filter is configured to remove collagen particles present in the
regenerative cell composition. These collagen particles are typically approximately 0.1
microns in diameter and can be up to 20 microns long. The collagen particles may be of

varying sizes depending on the digestion. They also may be fibrils, meaning they have twists
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whi ch woul d require for exanple a filter probably in the 10 m cron range.
The second s nethod is to use a smaller size filter, such as 4.5 mcron,
with the intent that the collagen would be well digested, so as to trap
the cells, and |l et the collagen pass through. This would require a neans
to fl oat woeic#htso back off the filter. There may al sbChBS280490884bi [ ity of
inplementing a filter which would attract and hold the collagen fibers. The
second fidntl @finsi Sngofthd ﬂltbﬁ@diasctribedledmvﬁa)f eQfadk ﬂﬁi&@ﬂl@rﬁh@dﬁlfﬁ@e@}zf&i@ﬁte%i ch are

not 10 ant in the ner a ositio enbodi nent the
otond t Tt Ratemgr BERE R ghebly Gris: TEaBr M st £ A Eeor ve bot e
about 30 tanaliadeoutndP10Tyab s vithe rger ppnedEid, edtipaneceds Zethkegg about 40

m crons. Al.though referred | acenment, of such a

devi ce nay g '5“!”? texa“?‘pget%@er fﬁgﬁ? gﬁﬁbjm‘%ﬁkl?‘ﬁp Oﬁﬁﬁgcqngc, litate an
initial redaodadoaofe sarag@rs;zceltérssuanﬂ 4patiitiof,| v thelib@ntttii ihe chliabdrer i s
conflgured Q.REMave the 2 ed or si dual col | agenas her tissue
di saggr egv'é({ oﬁ Wﬁggﬁfs%jr &8 (Etr%p g2 dl(}ﬁ'ﬁ escioﬁ?gB’f’lPaS? ﬁgOéfg%rﬁPse‘?’?u%

i mpl errentraqunr@mmeatnbea fral tha g ask oﬁ‘B.M: fﬂegéﬂe:rca:tag aRY B¢ a pdsitBilitylol  one

enbodi nent ter e rality of pores having a

di anet er ’mgzemf“ m%% hﬁerl"véus%1 tOHQ tFP aﬁﬁﬁiﬁl g‘é#‘ flfl?e nmbodi nents, the pores may
have di anet er Shetshahd fite isovafijuedd tb hadvé freefinmatuterndipbdyes u&tﬁb@dinnent s, the
pores ha ve di a n 10 kD 0 cert

B ot et e ARG TOe PR e MBR T OPad PoHEOROLRE FAPE t he

r egener atcbmeucel df poip@p:uhxaitham pand Gzeebesvrad dbom Al uneaboiit Sabicro® vath 20t her

fnal 71 Reae B0 AR hS S B o B s BB hekaB LIS For any of the
filters tphcdyeenodfstdhe deokd muy fdibefirst, ypier thiinecdd| positiof iolfedilitabd s used for
the final. . ation ause if.is the nost

ef fici entmlul Rt eﬁ%OP]a% (ﬁ lggn Iqagﬁé"%g@%ﬁ%mﬂl%m%m mov% th(eiet ri ment al

ef f ect tmnmsh@o:rre,gbmlepmtgeme @reit}iestlsshermaggregz{bmohgmmteswnertm n the device is a

col l ectign ff, the ree ers separ at e
hoUSi ngs.corpé)ositlgn fig g glﬂ]pl@l‘ﬂ%ﬁ\ﬁ]b the Cf)ﬁargsr%ase ma c{e geica d: QrVGI t me : gtp conbi ned

into one oh@u&od@ent[ natlhrdlﬁlltorvxzom;)bﬂs a ;:lllutahtylo$p(u$sé'dv1ﬁg)ﬁ diatbter, bheuwgth filter. |f

the final, Q' Lher set-up.th e filters can be
1
cont ai ne desl {rl]mno ﬁ;.ém F‘l ceRam &n In.].fh]\{v t1h| P?r%srnslaygllavep dﬁaéﬂ r? {Flat are qmaﬁer than 36 y be

| ocat ed ipm. tlmexhqmembabrserngiwlmawbmveaﬁmouets berayendl@ kDrwdﬁdedoas hcorrponent s
sepa%;\t € ch [aﬁ}o c\%}g@ﬁt? (t\'l%st&'rdﬂ'?l(t)e\(rj Fﬁggeegonf’%%uﬁd tg'cci g%nﬁée% re eﬁ&atnje C%TLer s of t he

filter asse € process chanbers or in an
inline fasﬂwlannn inforn seekltvalumeeﬁﬂabnhamthtwashlh@sownnims ﬁlscuasedhtrbmngs may act as a

Sl 2o such o A, B S G BB BB heF D05 20E8T o The 1 nsi de
vol unme ofhetifiiers edradiihe boNdw Gier tpanBetheldvefilfer inties gsed Thitle fiylfdteom asyst em wi | |

;g B ? E) Ip ? :1 g{e‘f"‘e?r%(]i‘ %ﬁp‘iell%nja{' ?.lnt J}gaugé)ilt Hqﬁ:"e n%st éf‘hé?ﬁl fh ré:%&i‘:‘igl tﬂ@ccj] %ge% 'as%%.qm the

smal]ost detrimental effect to the regenuratwe ceIls In an embodlmcnt wherein the device is
a collection of off the shelf items, the three filters are in separate housings. It is feasible to
have the first and sccond filters combined into one housing if a hollow fiber unit is used for
the third filter. If the final filter is not a hollow fiber set-up then all three filters can be
contained in one housing.

3G The filters of the filter assembly 36 may be located in the processing chamber 30 or
may be provided as components separate from the processing chamber 30. In addition, the
filters of the filter assembly 36 may be provided in multiple processing chambers or in an
inline fashion. In certain embodiments, the conduits or tubing may act as a processing

chamber or chambers. The processing chamber can be reduced in size such that it becomes
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t he processing chanber by containing the fluid with cells as it is being
run through the filters. Care may be taken to mnim ze the volunme of the
conduits so that cells/tissue are not 5 unnecessarily lost in the process
of primng and running the system Referring to the enbodi nent descri bed
above, th¥OXtfdnesati ve cell conposition, containi ngPERESHEERER*cel | s and
residual collagen, adipocytes, and/or undigested tissue disaggregation
agent, nede lb%decﬁﬂhlem‘wédlet:timdoit@ki‘iitlh@nrﬁdc!rthttﬁte'rSI {This ttpe of enewevihfuntieast a
portion qf, r f n tlclesfrom
the CorrpOSIF%Cﬁgﬁﬂ% \%tuﬁn t%?!' ééuééé%&'flﬂ lz%.l ﬁro?lllateig Thtu?qhe C%L+ 9% %Qc‘?‘artl cles are
present ithe mm&SfﬂgIChaelrl:@dbmhunmlmmhe fifrewifli detlegsetds bmmjemélmfgh the ﬁb@t I

conposi tion, onk /i BroafH RAGH sue

di saggregatio %gent{agnrrg& ¥ ﬁg‘%g e&??’éc@ﬂg% Sﬁ%géeﬂ%iggqsrgel&%nd filter to
renove atunhasessarilylostpothe mpﬁsa@fralndnaﬁnéf@nabrhy smﬂbstantu ally all of the free
adi pocytes 1 RutReifihd dtb MR SASARLALbKC e (el A RASILIRRo, Subsequent 1y,
the twice filtere (generatl ve cell conposition, containing 113 the

undi gest é@nttinieg e Wd$h$} e etfbresidnl cogjegen, adwesytcb.andfprundigeded thsuwsugh the third
e SHEDASA caliOh e lHbRK LbbIANIGRAT 68y AT AlSEHRRGH hereln, to
renove or reduce tﬁe und| gested tissue i saggregation agent fromthe

r egener atahd/preigaply S@@ﬁp@élmaﬂ ofthe qqﬂegemmﬁnttele&ffqm thep@mmsiégrewethfquwwe cel |
CONPYSI t ia@ilyrkferably no LS PPRRTstfeMes fif 86n, MG passed through
the f |rst2l %reggnymacndag h?gr?d Fi e‘}iéc;s;?%;&%g}ﬁsﬁ esndl rected to multi ple 20
outlets, iwm@%ww compdsifiva centpoipg the adipfeyehyvadior wdéaassipdiggsechamber 30

conpri si RgadPohioRlagent, ‘ﬂlrésllﬂf%%c dﬂa%ﬁﬁlr&%}l J@tsézoff@ﬂte?%rrgﬁo%qit pRiptain the
necessary pressure, as wel pr ovi connections via conduits to

ot her come@Phefasd pifeeh! Yr‘ﬁa‘gﬁtﬁﬂhﬁlmﬂ@fthhéeft:@moeﬁftsl fom bhBldset regogrativehe out put
chamber 30 coaRdifth, SRGPRHEHE ARtk tfhe O e filter of
the filter (g}g{sﬂerlrb ny cCOfT'p)fl ses alhol lzé%%a%ri bgr ) g? nr at |aglr11@nenber O,
in other theondigested ﬁéw flipaparegdionpedins agy be dzt@ptkfé@tquglhtheihmddiiﬂ%wctl gtes forned
Wi th the phidut @fer mﬁgﬂlcﬁ dcﬁ&?gp&&%ss% hcjréull Ttdarrcmg%cyr?cd%y tﬁ&lﬁ%@stgﬁls%Ed with the
di scl osed  system 10 i ncl ude pol ysul fone, pol yethersul fone or a nixed ester
mat er i al disamEpeetion agqnkdom thepeaseertiyp F@WONP%‘F@ or hollow tubes of filter

nedi a may be gRALRALABL A {egaaeﬁméaa%anﬁ@lsmo&@létfhb @'c&@poc)&mﬁ Qﬁla{nh‘llgtaﬁér assenbl y
36. The individual tubes or bers of filter media typically 30 have an

i nsi de dPeneitared {rueh fh@é%ﬁéécoﬂ? o %ﬂﬁéﬂtterﬁ Ry e e diggsidto puliewi th a
pref ef r edygexkakrien Itﬁgsl 1HQu&Q%FtloQﬂ5th@mes J?techﬁlﬁ@é?gé %mﬁfﬂgl l.emgih of a suitable

cylindrical cartri g det erm ne the nunber of i vi dual tubes of
filter meefics Mhgseput Eir‘r‘"“b@“tﬁlt‘a@é’dmmib‘i la:écsmepw&swwmﬁés opryidxanpl e of a

sui t abl e h@kdiow id Refuit kd §ige cGRliferd A8 thay ihddie leREN&lion danegnb] al  Fl ow
Filter, catal og #M C 050-K(M nntech, M nneapolis, M nnesota). Pore sizes of

the -27 WOOPBEShERRAHH Ipor/ 9SFO6 4TS0S R filter media can range between
about 10 ki | QPahdaadsdiaRE, ARRNG: Be MitG LARSHIWEE ordbriBdalieNsedbe:

25 filtration member. Or, in other words, the filter comprises a collection of hollow tubes
formed with the filter media. Examples of filter media which can be used with the disclosed
system 10 include polysulfone, polyethersulfone or a mixed ester material, and the like.
These hollow fibers or holiow tubes of filter media may be contained in a ¢ylindrical
cartridge of the filter assembly 36. The individual tubes or fibers of filter media typically

30 have an inside diameter which ranges from about 0.1 mm to about 1 mm with a preferred
value being about 0.5 mm. The diameter and length of a suitable cylindrical cartridge will
determine the number of individual tubes of filter media which can be placed inside the
cartridge. One example of a suitable hollow fiber filter cartridge is the FiberFlo® Tangential

Flow Filter, catalog #M-C-050-K(Minntech, Minneapolis, Minnesota). Pore sizes of the
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pore size being about 0.5 mcrons. In the hollowfiber filter, each holl ow
tube has a body wwth a first end, a second end, and a lunen |located in the
body and extendi ng between the first end and second end. The body of each
hol | ow tube includes a plurality of pores. The pores are generally oriented
in the bY@20&HIeHat a regenerative cell conposition PETARIGERER by fl ow ng
t hrough the lunen of the body, and the products to be filtered

t angent i dllfeymgplessn n taobegheeh higupdrigisDalass sdabsut § micrérisguithe pleoved | N ot her

wor ds, t i cles in the liquid pass tangentially through the
por es req)% efg\[}g‘g?%& Bat grblrcr °®f'ui d through the lunmen of the body. The
conposition V\]nttﬂn:Hohm-ﬁeerrfetgenzehabllweumeiat shplasstes ﬁirénemi,;gl;mdsdziendi unen of each
hol | ow t 0t f eed Pr Ly, the flow
of the congnlRERSNRIRRIRES) fob Belche BB L L taFY Fitoobsfs ™ 8% Sach ol | ow
t ube. s By ba@a gack hblan’gehet maihde[sla@ipvrc"dlfy off bemsj Tht heeedré gemmemyztynem‘ed filtration of
the stemgsl hon t chni ques.

For ex anﬁﬁeqozlfsr?qgﬁcg eﬁagigg%%?ﬁmé(%lt%% %ﬁtfseﬁ)? F\% %hfou%}ﬁﬁw Ues, Ft he pores of
the filt éheboddieal the pogictgetk fil rcrcsimmgeraalltmnsﬁehronglahe pdnes, EfSIshdi\fG’fml s orientated
per pendi I~1,0 fl Filte bl ocks the
path of t u?e 13%%&1%@&@’ lR% %lﬁahgl d)art}éfeg in ell gagsgangent ﬁ {51'{ gEthEE In this
type of fpptlei rehtiveohg fldzvhef fi)@dtﬂuoogie@;e me@f thfalro@y bElervgmthhttoervewﬂ tieut of the

regengera tggﬂ build wup on
one g?detréc#%lzﬁl%#QHF?%?EQ%QIE@I oc %hogm# rg?/\]fo e}% : Iﬁi&c fip SF’é}ﬁISh t he pores.

Thi s bl obkiage!trd. Feaferrbdd tiodlownd thefchiwisging is t@!&emlhleothelpbes of therboalmlm tion, the
cells ar %f&ﬁl?!?oﬁl)?r@tn%] pg conpressed by the pressure of the fluid flow as well

as the weig e cells accumul ating on the upstream side of the
filter. This Ramingadugtndial firor ddivaldtht yificisncyfof Sltretiancd tHesteniallspayite such

filtrati Qﬂlaﬁc%g %iqyﬁ%tiiey\’ﬁﬁt%%nﬁecthpg lefsl ?(W egzI 414 :lHandr&n ﬂll loﬂe to the

orientation o € pores in and smal |
par t kel ediiteam bdnigrdeb pabd of tlmf'ﬂtem@hh aafgxdnqqstn %Wiea marintexéhatml@cf ltar ias the fluid

S RasseduBRANL AP OASSor AERAEAUSRIL Yl ALIPRLR ARG Sy b Lhe L aul ¢

such as cel . _pores ere ecreasing terlng ef f ect
and i ncr 8aigibpigs BltereleuHysepieéindfigueel 2B rimjfrhtsmm Oéﬁlfrailcmj, the parti¢les Wodit r ast, in

the holl Qr‘é’b&h?ﬁ'ier&pdﬁ 61‘9“({1@ e!n tl\Q:fceﬁ %‘b%wg (ﬁ‘?@% ﬁt&lﬁ'& i]sotencﬁa%ul%m d Whi ch

is being filtered flows in I"'ow t'u e portion of
t he fl ui 8P Whingkidpakthe @@r@wlwn}nqﬂw qf@leﬁbsiglnomlﬁh@wrQSh&hpb}oe@g@f the body

of tf\? F rﬁuc%@gﬁagnc\@‘&metﬂpfr al gldﬁ?itm ttlré%eﬁ)soa?é N Ilégsﬁd Wthg he fluid on

the 1nside of th é% as we negati ve pressure applied on
t he out spgsughf thp8uidddy as wa“twrfh%“’@zﬂﬁe freahls accvm@amqnéhqwme@alswgr are not

subj ect eg md Mitek i PEE FIWEENQEastGsif ddielh EROWROL i 16y MRk @Rt RligRt her cell's,
and therefore, the shear forces on the stemcells are reduced Thus, the

ef fi ci ensfereinihe dpr @& fliid ésrnagdlelse the pdentatipp pithq Rvesémtre Fer. bgh kyee 28195/ 012480
PCT/ UB20Qdy s%ﬁ’éa?ﬁc]es can be undesirably directed against the filter media as the fluid is passed

25 through the pores. Consequently, larger products in the liquid such as cells may block the
pores, thereby decreasing the filtering effect and increasing an occurrence of cell rupture or
mjury.

In contrast, in the hollow fiber configuration of the present system 10, the fluid which
is being filtered flows inside the lumen of the holtow tube. The portion of the fluid which has

30 the ability to pass through the pores of the body of the filter does so with the aid of the
positive pressure of the fluid on the inside of the body as well as a negative pressure which is
applied on the outside of the body. In this embodiment, the cells typically are not subjected
to the pressure of the fluid flow or the weight of other cells, and therefore, the shear forces on

the stem cells are reduced  Thus, the efficiency and effectiveness of the filtration can be
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enhanced by the reduction in clogging rates and the reduction in
regenerative cell lysis. Due to the size of the saline and unwant ed
protein nolecules, during filtration, these nolecules and other snall
conponents pass through the pores of the bodies of the hollow tubes to the
out si de oWOrXie5/HdMP ow t ubes and are directed to the WBESEBSWHHLEPher 40. In
one enbodinent, 5 filtration is enhanced by generating a vacuum on the

out si de ofnhariaed thyohd reductiorbie chogitemicmedit. redubire it egtrheatisd @8 hok. Dhe

regener att’o\ﬁ% SEQL# the safindhiny u§&hﬁ1'£nd%?otéu§m91 cultds chﬁ %lgrtlo% lhe% 0 ecuqsse cells

typi cal |y cannot pass throu ot AR MRerefore remin on
t he insi cradgtenshell cdmionews mamdéwﬁghl tthHOIf(Sef the podias of thehdalwmvsm’@s ofthd he tubes)
and are ddurzs@ﬁg@fﬂ%p&m (b L PEOGES Bflast DARREL 43010 ongen%ﬁﬂﬁﬂtu't bet ween

the filter an e processing c or t afrber 50. In
one s;§e0| fliretion ifsoliinpadrby generrtinp obdcown bii e putfidd dfdre Hoaw awbofiter media.05 ni cron
pore sizep r of filter

o o Al Oa e BRI Mo R T AR " pout 0. 5

I n proces¥iegy 1@00tmi155(§ﬁr0tnghéh€rp@ga@néthaquyend:té¢r¢forecrmmsn thé mmide &pipr oxi mat el y
120 nil qf 15 The

or 0cessi n o]l@xgg:'bé ﬁif[?eg?cl% SR HenlﬁneHEXftpeem%g)ga%g alte%frgcf?egl b%m% tr&c%ﬁmgdl fferential
of the ﬁg@wuﬁ%\ga ofpndiit bﬁéweesﬁimé“ 1t91fandﬂwepb>@@t§nn@thamba, ¢erd> thewrthitber t ube

(€. 9.9 thg,pr.essure inside the |unmen of the body, and outside the body) is
consi der ed the tans-nenbrane pressure. The trans-nmenbrane pressure can
range from abbupne spepfitHemiadinates tte hSOOY it anhesmbeutpO@b ericredporprizssur e bei ng
about 200 T Y ity using 20
ol ow 1 Bar T {ay Pabads SLARt B Gl hEREIRLHaGRE FelEbbt ¥ The
armount oftyrieslly bage digetendi ¢ W@thoé iy pin@adcksying é]fﬁjvbcdthmegu@hwa@b/st em equat es
to a tNeafpdAlnLEGRhRI 125 oCHaTRLPulife hllhelaBidiliahe CONBERLL al L on of

coll agenase in th regenerative ce conmposition i's transferred from
the ébl | dée P@?PS@IFM@PI tirge e apmodesisly Agnictantibe dtffsremlaoqfsheU/ m the

col | agengse geglgggime; td V. onposi tion
woul d be%o Su007 a&g&%g)fog%mé Hgﬂg&sgﬁﬁ?gﬁ?g}% th drﬁ it hsjaﬁthgl ow fi ber
filter, lupfaof ﬂﬂéb%ﬂ pgwutsidp ée bpgy tsespns@@mﬂé@rs@mﬂ@em@anemessum rdefilter

di Scusse(ﬂrd%‘b@éﬁ%mnleo F?:Qs%ﬁ-,sdaﬂgang@@ém%oﬁt i :HnH%ttJ Abhi¥do ﬁlnrﬁ-l Qe M &erfe! |
filtration nmethods described”above are shown I n S gures, particularly
Fi gures DPressurajjeing apast @}Oémﬁgtﬁleﬂi\’@&ﬁeé@dqﬁf@ celb@@mwndwh@hbm@oesm ng chanber
30 a@éj t hendv hideefi kr%n%ﬁ'@ﬁ%}broﬁ?ﬁnﬂeﬂﬁ&@% (Jfrx/%[)le%éﬁenbl y 36, a punp may 30 be
provi ded, such as pungc tion, vent and pressure sensors, such as
vent 32, and Thsreewtiptcoliagrase B istymjcalieremonsd il etthi AySanmesuatisttna t he

processi Rge.AhariRkios0: O@Bglrﬁ)QQf the #nkﬁfcon&ﬁl%ﬁtﬂpl)%oﬁ? endsk il thd19S for the output
chanber 50 may al so be provi ded. These opti onal conponents (e.g., the punp
34, the vesateradye coflisampisgiog yihish édrgdred Gomgheeollppsion phambpigethtor the  out put
chamber 5@):@953@’0@@&)@']&00/07%@11@@1@m@&nBQQOQEI%ﬁ§§$ﬂQc RBRGE.RR capd the

filter
25 composﬁmn would be 0.00078 U/ml. The collagenase is removed in the hollow fiber filter,

and the hollow fiber filter corresponds to the third filter discussed above.

Processing chambers illustrating one or more cell filtration methods described above
are shown in the Figures, particularly Figures 1-3. With reference to Figures 1-3, between
the processing chamber 30 and the filtering chamber of the filter assembly 36, a pump may

30  beprovided, such as pump 34. In addition, vent and pressure sensors, such as vent 32, and
pressure sensor 39, may be provided in line with the processing chamber 30 and the filter
assembly 36. Fittings for the output chamber 50 may also be provided. These optional
components (e.g., the pump 34, the vent 32, the pressure sensor 39, and the fittings for the

outpul chamber 50) may be provided between the processing chamber 30 and the filter
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WD 2005/ 012480 PCT/ US2004/ 020594 assenbly 36 so that liquid contained in
t he processing chanber 30 nay flow to one or nore of these optional
conponents before flowi ng through the filter assenbly 36. For exanple,
liquid may flow through the punp 34 before it is passed to the filter
assenbly 3® 20012480 qui d may pass through the pressur@CEEROKED4 bef or e
passi ng through the filter assenbly to obtain s a pre-filter liquid
pressurezk@mbhéésqsmﬂnmumﬂmﬁ&aMaﬂmpﬁkmuagMﬁmBWSOmayﬁbwmnmeoomomhese
conponent roceSS|ng chanber 30,

0 p
such as t éhesc Oé)n(f“a g‘Pei“ Y"’ufgfe rﬂualﬁliﬁﬁfq%r aS%m“biyn%t R FFPRISE  at ed
enbodi nerigpidtrhe ﬂpwetssughehegﬁn@dn béi@rentﬁs passed kd tneﬁme@asdeﬂey Bd. e, iduél pressure of

th t t ich.i 34 t
ent or ot P VB greokaRBEr bt Lot Fees o AERERERT sdtn WAoo BNS - uct on

can 16 f aqid- ﬁlteatnmmmst:@rm Ifhgs;@femt mecehniammﬁaﬁhfrﬂnmmesmme across the
filter menbran buf f.er g sol ution

a
can be add8t’fs" FRe q?Oebge n()é"rlda?fl a%/%‘ Ee&epmf%ﬁﬁf)oﬁsﬂn%ﬁha b?)r%gs%ll %Stl n the renoval
of unwantved 3proileitnsd asFigihe 6 cmosmuamn emhodnﬁmughefprésmdf edsot BY surgh t he
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t o enhance Bherative ertain enbodl ment s,
t he sali rpempéhasbteenaaﬂﬂbdﬁmnngm;amtreﬁtlae|f$terassedﬁkyrmd'rmecwsmnyn ¢20 enhance

filtr 9t I cfamht%te rtngm ormg ?ﬁhe tra%s %rcrbgr&ne pp1estsme acrosgma r O Irane A (ﬁno"‘%y of exanple

and rot Iim he” unwan erns or’ ot her washi ng
sol ut i on stlge becrrhwéauffarland hahmgkdlm\mn@ bermded ey the Telgenecammqmﬁmbmmltmt h the

regener attl c\:/s%s Ce!he ?e’mo%gl o\f\etavan?? Ipro?ems &l (g‘lgp%‘;l 18{?1@ g%}g‘ﬁ?’ﬁeled tfar% gléqheoart i cles or
fragments, agenase, eries of

filters Zﬂleuastemblyaiﬁml hus mpmtcdo#ashmg gas be geafohe@ﬂ mftige mnmtm:mlraw thgne is a

functi on pRIFH Hﬁ fgén% Lati0O (}G?ls U ce&éfrhe%%dl cmE B ?ﬁq%tcgﬁeza%\g%dfagﬂ@isgbedet erm ned

const ant. unme i's e Vo s contained in
t he tebi ngdamedl xmwdawt&nha‘nceﬁlltratﬂin the pr OCESSI ng charrbers are enpty. In

mbodi I
eached. 5 priagat S IR e ot B sy e U Tt 0t e
systemt dleblewﬁﬁedmrtxteds widtsiling lreothe geshérzabiutien ie enlovalonpedéliowas. This m xture
of WaShI m?e? Jr“e c%p@sr}%n'iﬂ% the rgﬁgggﬁ{v@%ll\éeﬁ%has &09?%9%111&%9&(:{1& then cycled

t hr oug h { tersiuntil ni mum vol ume 1's aln. This cycle
can be r@lp‘ﬁeapfehﬂwl fragm@t'%tadmsywsoar@mbﬁéﬂa@@m h@yqiwtimoyg?tﬁseti%@ff'k@generat| ve

cell's, or, &0 AhbEH mhngﬁqre%c(ﬂenj %amﬁrmﬁxum}] J Gubiof SIENSHATIM 4% cells in

t he corrp05|t|on to er materrals In e conposition. Fi gures 10
and 11. 30unf olghe systehasd powprdetanmdredtanhdthe hiléup éﬂd@n@kséhelvv@méel |

conposi ti, %Qﬁ?h 9&?55;&4:1%@?&9 bi %a:&ﬁ%‘é’ﬁ&hﬁt@ﬂaf?B%@br‘&&s&ﬁ%}%h&%\&@ﬂé rated

sufficientl (1n exenplary e nments, mninum concentrations within a
range of eapguln dne xmi@Enent tlaﬁbmumurn voluh@7s Eebl S¥ian teaminbamugdancghd, in a

preferr eﬁam%%lagagliamo a0 GBRoRR HRANL de X 107

f
cells/nil), an output cha er E%l %suc as an out put bag, may be connected
t o ams outivet witblte redendrifeve p¢lb(@g‘@g£|!lﬂ:g This mixture of washing solution ‘and the

regenerative cell composition is then cycled through the filters until the minimum volume is
reached again. This cycle can be repeated multiple times to enhance the purity of the
regenerative cells, or in other words, to increase the ratio of regenerative cells in the
composition to the other materials in the composition. See Figures 10 and 11.

30 After it has been determined that the regenerative cell composition has been cleansed
of unwanted proteins and concentrated sufficiently (in exemplary embodiments, minimum
concentrations within a range of about 1 x 10° to about 1 x 107 cells/ml can be used and, ina
preferred embodiment the minimum concentration can 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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-30 WO 2005/ 012430 PCT/ 1JS2004/ 020594 chanber 30 and/or the filter
assenbly 36, depending on the specific enbodinent. A vent, such as the
vent 32, may then be opened to facilitate the output of the concentrated
regenerative cells. In one inplenentation, this determ nation of when a

m ni rum BEBENEEE I on has been reached i s nmade enpir PCHU$QPO-ERE®S
experinments have been run and 5 programred into the electronic controls of
t he devic@wmmﬁéod@ﬁ@ﬁMﬂh@hﬁﬂmmcdm deperdimgion putspecifintembadiraerpr acess of what is

desired té?zc %s%eq}ent 32 zg/ttnenvgeo en¥d1,s fecrrl{ltﬂ Rgﬁﬁ"#t%@hgg?“ég“ﬁ%{% desired, or

range of ce concent rati on ased on's redefined amount
of adi posegentipissgellsn deds impehentob,ahindtkraimdiqplofieheh 4 mintninhe systemto

hi t th t h th
g‘ﬁ rrlpe\éi Jégﬁq?ﬁ]{ﬁ% ft‘g b%é"ntreéétqéd 1%?& en{pﬁncal ox ar}tgr eﬁcPerngi)eél hiﬁ bp‘gg‘ﬁ?]%’?dgf i Vgs cel |e s

into ﬁhelﬁmypmvﬂhagﬂwhhcmnauemhﬁdﬁmﬁnkym¢h@wdumﬁmuahagnsemiﬁpmln1|ar to an
empty bl g i h a sterile

f ashi on, ?ﬂéﬁ%ﬁ%\%} r?g‘mhanﬁsde OE \Vlﬁt%lél{j\qtl%bho(’%u by t) ?ﬁi@&@%éﬂg 0 dteﬂléed out | et port,
and the dﬁﬁ@@ﬁﬂﬁdﬂGmgme@gmeBamdveammhﬁ6¢MEypmhﬁnﬁh&m&ﬁnﬁn@dmbo the out put
bag. As 'tlskdé%&é‘d?o%% ghlglélgdt %ld'bﬁéed]mté ’the%?/s\{ {jc:)uac RO d%s:rega nt&lBeWﬁﬁ o yided in the

system 10 t ressu sten1 ano er thlngs For
exanpl e, ‘EﬁéZVH%MmmVMUNphZSmGMHMJhbmmdeh@doMmmﬁh&wcmkhemmdon chanber 20

via g,con hgran@U&Q uﬁ(?thggtr:} g)%%aignlafbeugﬁgoog% Et thg‘mft%u?%r eﬁ} 18 sunﬂ Qr gssure within

the collection chanb coup 4"t o the
processi rfgretiiarddag 80cles wape oith a fitiop du die, en$u§ah sasledohau, the ﬂrﬁxgg onRegar di ng

the oper atd (QlEbugj g\ﬁ% YHIRLHAR, 46 %difat &Qtnzﬂl%qfﬁe c%{d.'ceWrattQi rQ%énBatvaL} celFsVr\rQW;epg‘r ate

vacuum punps r sources may
|nplenenﬁ@ﬁmﬁﬁﬂ@%Wﬁ@Hwa¥W@g mhlch dlrect t he vacuun1pu|| to the dlfferent

condui ts that A@ﬁ@gra{cﬁ nﬁlta%ﬁfﬁdi vgcuﬁ pv%égﬁ Hla); &%r&ﬂ&ﬁ%?%es st 1"3 qgdi tion,

vacuum punp 26 nay be co contai conduit, such
as @nd@hm%qwﬁvawmhnﬂ@ﬁﬁ&éﬂ@@ﬂ@@ﬂﬁf@w@e§%i@wamu m&ymmMEpmntSure

gener at e%aplﬁe EﬂsleX%CtMIpéﬁm?c 28 ber2d v%%]rlop(ﬁut s%g]gas cg?cﬁl 1564, éaﬂ{é af I ow of

fluids, inCluding the regenerative c e candul 12. This
pressuredgéwﬁbépﬁﬁwﬁhwéulﬁh0®®ﬂmnpmew@ﬁWEé@umnsmﬁmdﬁnexah@be by

aut omat i - hep s . Li,pore val ves
aut on thgalspkyegtt@r%eﬁﬂa@eayﬁgélx 6835 bk 819 LRI PAS & B AhLNE BB ot

t he use 8ﬁOpﬁgﬁwpﬁﬁmbWéﬁwﬁnéﬂGFWWHﬁ@mqthWEJ&tewnkpmﬁeganmwemmﬁessure or
conbi, pat 'O%ﬁmésr}%}’%fimplEzQEntédn&ta%’?ngﬁ’oné 12%/ b g@gga%d HRisfif vLﬁes% be pul | ed 30

through the first and second f ers descri to a so 't sided
cont ai neflirgthihe Macpym pelbierlkectiBient eondtits thahnged itfal dpeafic poiiMeinglyfirocsisded cont ai ner

can be "fhddﬁﬂ@n (@&%%M@@&@%&&qp]@m% wadle c&r\{}ﬁn&gb 0 Tl dtuﬁ suchiiee final

out put chanber may be a soft” sided contal ner Ich is on ot her side
(e.qg., tﬁ@dﬁbﬁﬁétrean15|de) of the third filter. In this enbodi nent,

pressure i s UgRMreference to Figures 10 and 11, the pressure generated by the vacuum pump 26

25 can be used to direct the flow of fluids, including the regenerative cells, through the conduits
12. This pressure can be supplied in multiple directions, for example, by automatically or
manually controlling the position of one or more valves 14 in the system 10. The system 10
can be made to function properly with the use of positive pressure or through the use of
negative pressure, or combinations thereof. For instance, the regenerative cells can be pulled

a0 through the first and second filters described above into a soft sided container which is
connected to the third filter. The soft-sided container can be in line (serial) connected ahead
of the third fiiter. The final output chamber may be a soft sided container which is on the

other side (e.g., the downstream side) of the third fiiter. In this embodiment, pressure is used
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-31 WD 200/ 012480 PCT/ US2004/ 020594 to nove the regenerative cells from
one soft sided container to a second soft sided container through the
filter. In another enbodi ment of the system 10, the filtration of the stem
cells and/ or adi pose derived progenitor cells nay be acconplished using a
conbi nat i Bi¥ §P5Petseol ative filtration 5 and sedi ment aPEHHS2EGIRE anpl e,
such a systemuses saline that is passed through a tissue regenerative
cel | conpégiovs Baregencrptive teHefrero mposft sidehcooimtrdd asargnd sof sdedmmoakd s and/ or
adi pose  gghimgdmr;ogenitor cells) and then through a filter. Some of the
vari abl es which are associated with percolative filtration of cells froma
regenerative éémpméﬁﬁwo®ﬂmw@ﬁmp%@wwd@,&eﬁmmhmméUNG@HMEmuméurMmepore si ze
of the fideligda p@gﬁl%r cdPOh&y Q@Q%ﬁ}ﬁﬁéhe‘a ﬁé‘?@o%bm%h‘% ﬁ%e%tﬁ% fﬁ atig) 1 he filter,
flow direction of the regenerative cel' conposi bein ered flow
rate &f tHascdimmipden Twapiamele. urlansystrpvixsarime frds passed, thrdwghuttlsmn of the cell
popul at i Qfye, a ystem 10,
Phe pr ocentno el Spain (LR tahie AR RO ol Mgy SV T
per col at i dpevedipragenitor epfis)gnd themddrayeine Altdrohoroofdlepaniabies whiv arei s concentr at e
t he regeny I dimtation,
t he proceggso?l%lﬂsy%Itgsé&&atwgmlu\é\@%ﬁé? Fﬂgmgg rggeaggr}glf gﬁm% W&?ﬁlucal body haV| ng
a si dewal't BoLp! ligitedly. poga figeaé te Sty megdivdpaze mmmrsbﬁpﬁagéa(@@@a ofas shown in
Fi gune 6.ihe¥igt bl I'n the
enbodi nent of %gS?g%g?gi;tﬁ%e%er%gg%‘gsﬁeﬁg(qnﬂoghn#&% 59[ ?r§§ﬁomgttg Pgt? gd as
|ncludlng“éﬁﬁQ@mFﬁ@ﬁ%mm@§§@ﬁﬁ$§m86ﬂmwmPE%C@ﬁ@bmﬂ@@nﬁmbsﬁqm@ers such as
| arge porgpfii).ter 36a, and small pore filter 36b. The pore sizes of the
filters 36a and 36b typically are in a range between about 0.05 mcrons
and about 10 Wioas gRRedimerEof|tgrsyenp b, dhepirqopme 8Bembamdp wewmpdtiese pores with a
di amet er .ekmBpak tvhin t;ﬁgzame%&%eﬁc&@n@fi‘ﬁt'rdnoﬁﬁ{d%e&én!;&rﬁ{on 708 Amymfaoml se pores
with a diameter of about 1-3 gm In one enbodi ment % lters have a
surf ate é?@&“@ﬁ*%ﬁ@&?m?®5°ﬂﬁ2BYNWWP&@@mQ@f@éaN&M&QBGHHWMmeéWan interior of
the proceastsds Gharhen 1@9&35&1 als @%@:ﬂégﬁy @yifnhrriéﬁ boglpﬂm%r skib@all §0a, SpONd_chanber
37b, and a _third chanbe first chanber 37a is
| ocat ed BEfiit: @@é&ﬁ@%ﬁaﬁffe}ﬂcw@%ﬂ'ﬁwﬁé é\m@nlbefuent@?es provideddudi t i on,
first chaphessuddad 308.S shomn as being the region of the processing chanber
30 having an inlet port 3 la and an outlet port 3 Ib. The il|ustrated
processing c Hﬁr‘:‘t’ié*?lb%m%@fﬂa@@ 0 ghgyprogessingoparpiier Hois ilistrtesas dichiginge

ConmuNi CatibrameR8lyNRS, i dThate Mol Rl sudf astifig: [R)rré)ﬁl?c?%an&dcs% &t 30 to the
interior of the processing chanber 30, such as ports 3la 1b, and 3lc.

The por t SR> Breporesizes o the filtgrsdoa i'ﬂd|3é%twmlé/cprea§aﬁ@%ﬁ@é*ﬂ?@@@b@éd inthe
si dewal | 030 @mi@énsandRdyt 10mitBR. AHORRS PLRFANGTBIREY ciiBrise hRUWRUEAI. the ports

3la, 3lb, and 31c could he positioned in other regions, as well. Port 3 la

diameter of about 5 pm, and the small pore filter 36b may comprise pores with a diameter of
about {-3 um. In one embodiment, the filters have a surface area of about 785 mm®*. Filters

25 306aand 36b divide an interior of the processing chamber 30 to include a first chamber 372, a
second chamber 37b, and a third chamber 37¢. As shown in Figure 6, first chamber 37a is
lacated between second chamber 37b and third chamber 37¢. In addition, first chamber 37a
is shown as being the region of the processing chamber 30 having an inlet port 31a and an
outlet port 31b. The illustrated processing chamber 30 includes a plurality of ports providing

30  comtmunication paths from an exterior of the processing chamber 30 to the interior of the
processing chamber 30, such as ports 3la, 31b, and 31c. The ports 31a, 31b, and 31¢, are
illustrated as 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 illustrated as a sample inlet port, which is constructed to be coupled to a condutt so thata
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is illustrated as a sanple inlet port, which is constructed to be coupl ed
to a conduit so that a -32 WO 2005/012480 PCT/ US2004/ 020594 conposition
contai ning regenerative cells can be passed into the interior of the
processing chanmber 30. Port 31 b is illustrated as an outl et port
construct B 2gveiseoupl ed to a conduit so that the skEEbIeEd22e4
concentrated cells may be renoved fromthe interior of the processing
chamber 3E°MHSYfEN Pnipiniriggegendraiiyt pels euh bapasant intoletinpar bf hopstastnt ed to be

coupl ed t ehamb&30 Bt 3 Q¥ illﬁstg%li 'aé’eﬁlr&ﬁtfg oﬁcgngﬁ%t%d\&@bsehl @ged%?l ytnldglPSo such as
sal i ne |nto the interior of groce sin t he

r egener at I9EhC8PIdedang Cﬁ@eqfﬁﬁﬁﬁéﬂ ey be Wqudtfwnctbﬂmreabr of mmpss@g a via inlet
port 31 achaM8triinEPE 3 QtMRLsRE Izseath 1ﬁ!§tﬁa}?t:<g199\§?eﬁ% er%f?pl%]ﬂg Qﬁlt {J?F]r chanber 37b

through inlet p rt 31c. The saline irec rou

r egener at ii‘“\}‘éere‘f@ 1 fresh pdaiersplaien ch?ﬁéﬁlb“@rmt@ﬂmna@ﬂomf the Wrmew@fchaidmut 10
mM/mn. The flowrate of the saline is such that it counteracts the force
of gravity. The flow of saline gives the cells in the chanber the ability
to separate bXs¥8 Brreameratiyapldimay befntopusedwld the ceMygdiivaiben37a s itlite sal ine i s

f orced Uppddm USMInd §10.0RENMRSI: Bk id AL G brg 5 hoeP3 o bR sATREST L1 on W |

settletothf bottom of the central cells and
prot ei ns Wt heosé]”t’?é‘i*"’tylbééi”%%é%r?%?‘éh?g?getl%@l‘fge@bwdlpmﬂkmem cl@Bberi3it @ the top

chamher isa@3€aboltiosnifhiht Bl M3 rhis Pt‘E@E%ﬁP i flow rate
of the saline %}EC{% t hat]l t he arrgte? %ssglgg%ragﬁ&g!e%“ gcgg@ﬁhl ch all ows

the smal |9 ¥alhstaved sylige 5@651 thfb@ﬂwé'ef oéﬁabee ghe pbibiy tmepamebmd othibe sal i ne. The
sterile wemMity32thé Sells."eypidRd al e tdNGe ﬁh@é@&% e %e%@ﬁl;ﬁsﬁiog rﬂl%tlar%ﬁe correct

pressure g@adl ent is maintained in the three chanbers wthin e processing
unit. Thé Si’bﬂ@rcomk’fﬁélﬁ’béﬁ” sgifle ' Hnbatiempr ths eeriml s Bémendteainali®3.  The

purpose atlidane pRRE WIERY cafREhRayl Hroligh tgé)sek&ﬂ%lth@%b%é/‘ﬁ@{ g‘éhzﬁﬁ greins in the
solutlonr?g @]ni#rethat they do not cross the ack into the

processi [egRg 1s peeomplihedbypdiypting thefiowsate |0fﬁé1e fsqllewwcmhet thelersemses. An

absor bentceiiagi rall&iaﬂpl@@ %ﬁh}ﬁlﬂ@w@&e §d1€l]1teﬁ;§a1 tféﬁ‘fs gﬂe@#be&ﬂ@@&nd‘ SrRPSHLAENt, or
attracts jater nmponents to |tered out. An outfl ow port can

be added BHHEVE: ﬂ‘. St%ep"ef*i%?tléfﬂclfléfdhféihﬁcwézw 3086 enses éhains Tectanot her

enbodi meptesafe driticnt BawhideQ nﬁtﬁ@lhyee@heﬂ%@kl\ﬁth}ﬁqwéﬂegsﬁ%r{hﬁ h?he u(BBert O 25 help
pul I of f Absor bent nedia can, be i npl enent ed

i |l ust raf@%%e%%(ﬁﬂ’i WERESe "E‘H%gofblc’éfﬁqd&@és Th rarposs %fttfilf\ﬁéﬁiybf@hfmqla s chss sal i ne

and ps Ot ehmde aslhemfeb@ﬂate@@ﬁzﬁ i€ Solut@NAYerk e BalVBSIR nS0ASRRGHer MaGN the | arger
cells, [ e adi E gﬁ derived stemcells and/or progenitor cells) have

been suf {EIURLE Prose g BN Srexample de ster flew mirtepieaeri s, t he

CoNposi tabmrbemmteanammg:asﬁﬁ of NRersRRABIALA G BRIbA!, PBYrRR nt@negRE rated, as
di scussed here osition may be further concentrated after it has

oon T oG e R Sobon et b0t 19960 Para aion Fhgrs hpde 11 [ 5 1o
t he chanb#rhe3véate. Amvtienemesideg SRR mad Bio GHANE £ kIl 40k 8bmGR tl)]§t0' n the

25 help puil off waste. Absorbent media can be implemented when, as in the illustrated
embodiment, the flow rates are relatively small. Excess saline and proteins are then carried
away tc a waste container.

When the larger cells, (e.g., the adipose derived stem cells and/or progenitor cells)
have been sufficiently separated from smaller cells and proteins, the composition containing

30 the separated cells may be concentrated, as discussed herein. The composition may be
further concentrated afler it has been removed from chamber 37a through outlet port 31b, or
while it is in the chamber 37a. In one embodiment, the concentration of cells 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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conposition is increased in the follow ng manner. After the cells have been
sufficiently separated the filters, such as filters 36a and 36b, may be
noved towards each other. This - 33 WD 2005/012480 PC1/ 152004/ 020594
novenent has the effect of reducing the volune between the two filters
(e.g., thwombymesef chanber 37a). A vibrating nenberChaoalEevbe provi ded
in connection with the processing chanber 30 to facilitate concentrating
of the cehd»\smi:rnhashbcafmnmsddhd:mhe Yol R neFbod veiers (8. pethy vhEmd dng menber

may be coq ter 36 9., t smal | ilter Vi brating
5 can re ﬁ%lél%g# ?nm %@H %mS?’b%&aP’élS‘bgccpd%‘%g i1} OB “”ﬁ‘ "[“Héro‘fef ers. The
reduct i orphitmbevaﬂmmllwtecm;b@umm%wmmutaéd:ms:ﬁdme [exesSo&akitne to be

omer SR S SRl Qe B SpDERn B Bl 1o

acconpl i sheddicnan tnhiderkobf @ lrgoming ibed iRfiedNtedshEhcbdcoriavaiuhesn
suffici eqﬂel the regenerative cell osi.tion can be

transferrecf%{nﬁgsg%(r)t%tows RSB FTR e & as\)%ft‘f:f'f’ddgeg%ﬁ@?oa‘?% ty to filter out

t he EXCESPSHCSTHMIEHGB]adnmllar\phﬁffoerI‘ed enbodi ment, the sedimentation can occur
sedi nent t ion

ZE:CE)R& ?2$d agia?]e'?r%%]g udgl}l%g?i teﬁcogwgtga %gﬁ%e{ IS%enE’)rﬁ“‘fecfﬁ of 24P ?/Peélrmvxlm ch has a
pore si zéhErfalhgumgmfnmrmAétbam ce]l@hd«abeem saﬂﬁaenttlyzegamtadrma&gedem:mnerrbpd| ment ,
gr Z\ljlllt; ablC&P‘FdS’t&%an%t@ RaRi ‘(re?ean%tn‘3 Cs T @?}SB‘!él”F’g}ngﬁcggsc‘tsgpa%%; ﬁ%g eegf t Ih?ough
the fi I t ont thevixkass Sabnee\lenptefﬁgrcu hebadehdng themecﬁlhﬁltcm@ﬂrm&ichlr@ﬂhd @mtl ow t hr ough

the filt trat has. b bt ai ned,
and af tep EAe 1T LPE BRSO B e S RunBo 0t 1 r om bl ow t he

filter, téreposiggeseratiaf@tecehkh hasrzrmomsize ongingftorbebaagid la edbiqd2r enove the
ceIIsfr f : ent | t he co trate rative
a1 (EIE > dnl’, E’,I%{) dﬂ’ggl’t &%#}%%ﬁaﬁﬂtetgﬁl %mre 85@ 0 QLHIgIP gw;é?q gcg ?

cells may transterre %Y cles can be
dr awks of f;raa@ wilstlev thhsding indamalloynitiels to Ibmpzasqdanrrbug(hm}heai teevm@dl ment, the

regener ai) Ve%t;gftlh%]ce?lgmgé&ogdpﬁytlonﬁg?%\;Jn %‘ﬁpv{}ﬁ’er e| %r}i[ehtg)hg H‘E) 20 is

t ranspor cessi sition can be
centrif ugeﬁenttr@msl@]ﬁaﬂﬂaha lmﬂdom:amwdmﬁ aﬁﬁr@aerfﬂatglemanaatar ;Mencﬁcelhh\& be€ent ri fugation

principl e.art.an repeated herein
‘h the | ﬁ?lgr@%lg{owd%r ee EFQVYQI(LSF%énaIaU\EF celal.lg?mpolspé%rbr& 1éit%eédetf) 75 Oﬁ‘@at i on
devi ces, theQfﬁ’p(ﬁn@nhﬁsﬁlandzdpallbmmnéy,%moeceuumtddlrz@derbte;k:ecln mafwbe exenpl ary

procgssi Qﬂisféﬁgﬂg%{e ofu%[l eTf’f‘eSsnpiﬁgr et cl}péaca Gl U9G, 98V 68, LS, Shown in

Figures 7 afly, a ce uge device chuses a entrifuge
chanber ¢Wldch as the one shown in Figure 7) to spin around an axis to

ther eby | ncr GagbRbyld e Rifishy Ot ke f8E Lt dohobdion TRttt Oedi9, 30 De greater

t han gravi tg@ denser Heavi teria utyon typically
settl e tdeope 20 sriungpbricdie tl@@mcpasmgg@rrtbbea&@b’émem thecompasitioupbt  chanber 50 of

Figure 7(3611&!9.@(‘3(?{0%}%.1‘3"{66?91@ ng{c@\%tia\/eercgenerative cells. Centrifugation principles are well

26 know in the art and will be not be repeated herein in the interest of brevity, Standard, art-
recognized centrifugation devices, components and parameters are utilized herein. An
exemplary processing chamber for use as part of a centrifuge device is shown in Figures 7
and 8. Typically, a centrifuge device causes a centrifuge chamber (such as the one shown in
Figure 7) to spin around an axis to thereby increasing the force on the cells in the solution to

30  be greater than gravity. The denser or heavier materials in the solution typically settle to one
end of the centrifuge chamber, i.¢., an output chamber 50 of Figure 7, (o form a regenerative
cell pellet. The pellet may then be re-suspended to obtain a solution with a desired
concentration of cells and/or a desired volume of cells and medium. The processing chamber

shown in Figure 7 is constructed to separate and concentrate cells using both centrifugal and
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25 chamber, the diameter of the rotor, the speed of the rotor, the diameter of the counter flow
tubing, the flow rate of the counter flow, as well as the size and density of the particles and
cells which are to be removed from solution. As in centrifugation, the regenerative cells can
be separated based on individual cell densities.

In one embodiment the regenerative cell composition, e.g., the solution containing the

3¢ regenerative cells and the collagenase, is introduced into a chamber of a spinning rotor, as
shown in Figure 9.1. After the solution is added to the chamber additional salinc is added to
the chamber at a predetermined flow rate. The flow rate of the saline can be predetermined
as a function of the speed of the rotor, the 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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shown in Figure 9.1. After the solution is added to the chanber additional
saline is added to the chanber at a predetermned flow rate. The flow rate
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25 Further processing of the cells may also be initiated by reconfiguring the
interconnections of the disposable sets of the existing system, re-programming the processing
device of the existing system, by providing different or additional containers and/ or
chambers for the existing system, by transporting the cells to a one or more additional
systems or devices and/or any combinations thereof. For example, the system can be

30 reconfigured by any of the means described above such that the regenerative cells obtained
using the system may be subject to one or more of the following: cell expansion (of one or
more regenerative cell types)and cell maintenance (including cell sheet rinsing and media
changing); sub-culturing; cell seeding; transient transfection (including seeding of transfected

cells from bulk supply); harvesting (including enzymatic, non-enzymatic harvesting and
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25  component to the system and remove the need for removing the cells from this system and

placement within another.

During the processing, one or more additives may be added to or provided with the
various chambers or containers as needed to enhance the results. These additives may also be
provided as part of another system associated with the existing system or separate from the

30 existing system. For example, in certain embodiments, the additives are added or provided
without the need for removing the regenerative cells from the system, In other embodiments,
the additives are added or provided by connecting a new container or chamber comprising 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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25 {luid material formed into a continuous or discontinuous density gradient and placed in a
centrifuge for separation of cell populations on the basis of cell density. In a similar
embodiment continuous flow approaches such as apheresis (Smith, 1997), and elutriation
(with or without counter-current) (Lasch et al., 2000} (Ito and Shinomiya, 2001) may also be
employed.

10 Other examples of additives may include additional biological or structural
components, such as cell differentiation factors, growth promoters, immunosuppressive
agents, medical devices, or any combinations thereof, as discussed herein. For example,
other cells, tissue, tissue fragments, growth factors such as VEGF and other known

angiogenic or arteriogenic growth factors, biologically active or inert compounds, resorbable
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25 tissue to reduce, and preferably prevent, rejection of the transplant. As used herein, the term
“immunosuppressive drug or agent” is intended to include pharmaceutical agents which
inhibit or interfere with normal immune function. Examples of immunosuppressive agents
suitable with the methods disclosed herein include agents that inhibit T-cell/B-cell
costimulation pathways, such as agents that inferfere with the coupling of T-cells and B-cells
30 via the CTLA4 and B7 pathways, as disclosed in U.S. Patent Pub. No. 20020182211, A
preferred immunosuppressive agent is cyclosporine A. Other examples include myophenylate
mofeti], rapamicin, and anti-thymocyte globulin, In one embodiment, the
immunosuppressive drug is administered with at least one other therapeutic agent. The

immunosuppressive drug is administered in a formulation which is compatible with the route
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inhibit or interfere with normal immne function. Exanples of

I nmunosuppressi ve agents suitable with the nethods disclosed herein
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CTLA4 andWBn20petipisays, as disclosed in U S Patent PuBCT/NS20020020182211. A
preferred i nmunosuppressive agent is cyclosporine A Qher exanples include
nmyopheny| 8ka@minipianiang ispdiparsicoidng 2 smidctand ﬂosagaymﬁﬁcwmteo g:lh&mjtlhe desirddn  one
enbodi mentheratdd e effew% ¢ \ stere t | east one
ot her ther aplgeutl c agent Ht%ﬁ n%%?lmtnﬁéﬂﬂndn%sugg esswﬁ mﬁ ik %mm Sh%r?ldﬁst ered in a
f or nul at i GHSEHIYRr aissff’@@nqdamq thingugsitoltr amCh@ th@lﬂgﬂleran\&gze!ls\/@tl%o%ﬁtﬂﬂﬁ480

PCT/ US2004/ 02@594 <A, ! tered to a subject at a
dosage sufficient eteo %ﬁﬂ%{‘/[elétﬁ gge r&ﬂgm!’}f%%gga‘ged?Combé?ﬁide%lf‘ (i n anot her
enbodi®mentdded th deiadditivee Supish e!wrtvecoemmg rme@nadmhrdufgtdemea sudhraanisi ently for a
suf fici endgidhdoMRediQs hﬂﬂ%@:a{eﬁ) h%{h%%ﬁschgedthgr%mr fIFNGLEE ! Y iGehlSGf the
invention. In these enbodi nents e regenerative eIP r{%a He Contacted
conbi ned, SOfAPREETPIGIIScdor geyisg rollsrstriey badetilt | ves t hr ough any art recogni zed
manner, i ncl ugi ABmEeViELse %H% @i?tlotnqguld Q@[BE%(C% ln?oqheg%& o) ané‘nd associ at ed
nethods descri bed herein. For 8 ersi conpr essi on

pul sed orSUFRNEsPyrRstBrkle nhVICE'eeatbgedtherlmﬁtanbmhréne aﬁép%mnemh@wﬁtﬂ |

populati Q%sﬁ%htﬁac‘ﬁ@ed@y%@&%?’omﬁ? sh%@ '&e '(&EFM U%ngatc Wos %l&%‘i?% by a
resorbabl e plastic shéath or ot ?1 Waterial & and conponents such as
10 t hose %ﬁ@%‘héﬁu-’ré@ @)93Wr@¢5@r1é5 B 396,05% 6893, 53I1n6;280("é7éb e.g., US. Patent

Nos. 6,269, 71 . 1 1 6 6,391, 059;
6. 343, 531 6, 380 403) A neay P g BRI " o Toast a

portion &PTCHErlaaRGARNE cllaenay éwa:@msma@de@s deecbebin LS. Petewtel | s may be

Cryopr esetpsRetion8o. d6asT hdaediiiy HRﬁstﬂ&ﬁ 242, 094,
entitled PRESERVATI ON OF NON ENBRYONI G cgﬁfs 1 N%W@o ETIC

TI SSUES, fRI%HO%‘H%I‘é%@FOIﬁZIC i@@@ﬁsmcbsw@mmrﬁa 2083 whindrebfragthof U, S,
Pr ovi si otba,hefP@fttﬁQtprﬁm&lnhmkh%Jp@iQJtég8@/9273%76 kleﬁ‘éhp?&%e?gié%m% hiogR01, whi ch

is commonly assigned, and the contents of éntireties are
expr ess| YOTHERY poigadetnd thigpatns pyiidfie fenewiretias are bepressinl isbrppawdessi ng, the
regener athbvg v @lrdrencmy be manually retrieved fromthe 20 out put chanber.
The cells may, be | oaded into a dellvery devi ce, such as a syringe, for

pl acement i nt/d! hefad PERIPGSPWIE T yesetoraive colls mbpchammediisretieyedfmmibeul ar, or

ot heko t echpit@uenberl 1hevIRG Y8k IMeiDinh d@lﬁ@ryg@J1$§chga§J1§w15%er get site within
t he patlg{;w. In other words, cells may Dbé placed int e patient by any

means kn8WFFOIEB! BE S Erigt Dinpiti sbguianepys) inframyspidaragriother Pehafase r ed embodi ment s

i ncl ude pli@6aRIRMNPY AR B 1R tarlgALREL &lin thQFat#eB(t @ SRG Wl GLiCAhy 25
inplantation. | n other enbodinents, the cells may be automatically

t r anspor eeejactegu%i I%Pﬁhﬁldtby any means known (o persons of ordinary skill in the art.
Preferred embodiments include placement by needle or catheter, or by direct surgical

25  implantation. In other embodiments, the cells may be automatically transported to an output
chamber which may be in the form of a container, syringe or catheter etc., which may be used
to place the cells in the patient. The container may also be used to store the cells for later use
or for cryopreservation. All retrieval methods are performed in a sterile manner. In the
embodiment of surgical implantation, the cells could be applied in association with additives

30 such as a preformed matrix or scaffold as described herein.

In preferred embodiments of the invention (e.g., the embodiment shown in Figure 4),
the system is automated. In another embodiment, the system has both automated and manual
components. The system may be comprised of one or more disposable components

connected to or mounted on a re-usable hardware component or module. The automated
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chanber which may be in the formof a container, syringe or catheter etc.,

whi ch may be used to place the cells in the patient. The contai ner may

al so be used to store the cells for later use or for cryopreservation. All

retrieval nmethods are perfornmed in a sterile manner. In the enbodinent of

surgi cal MAAEHABY on, the cells could be applied i n BSEBTIMREAL wi t h

addi tives 3??8 F{H‘éas a preformed matrix or scaffold as described herein. In

preferred® W’E"?“B’F PrOVige serpge Aishlon (e Figure 16)hat probptipragentpesiionn i n

Fi gure 4) of ht ey ShEmdnfuaUl QIR aish BrodROS B8k 8 qﬁg\sl@@nﬁms b41g, System has
e

bot h automatg and manual conponents. The system conprised of one
or nore dPSFEYEBMEC TSR AER NsEstpnsas @dhf{RiUI@fseﬁ@l@ﬁthedlsmﬂlde re-usabl e

har dwar e CoNPaMBRIT e Ky UIR scrdddGnaUlk®
PCT/ 11520 4/ 020594 qys]; §Cr he@I nvgﬁ{ﬁ@tgﬁmg%w d%‘ g%égéﬁi}%%?ﬁ a s (see
Brr%% Foggfg 1

Fi gure 16) ¥ fr&y™ ¢ oBf8r aitifasee if saprapHee. s‘yl@nembO‘ﬂhleenadmorrat ed

syst ens n’&yaeaisamlsqﬁ)l’zﬁﬁtfad@sc&:eﬁQ}raﬂﬁ?iBWE maﬁsep{o%u@;%n%w.% s Et«gﬁ procedure
and/ or th%rste instructions as to the proper set(\i

di sposabl " Ibﬁﬁb%@ﬁf@etﬁmt he system The screen may al so i nd| cat e pr obl ens

or failures ifTh¢ ﬁtﬁtléﬂiyrﬁitfem dufton@tédré%{eng%%%ncﬁﬂga Wo@ééélﬁifdcvké ge'“gil eshooti ng"
gui dance | f a‘pF riate. In one enbodi néent, screen | user interface

screen t hat™4|° Of pREsOR SPmiier} %ﬂ@%soﬁﬁ?%ﬁfvé@ grogmte thaherowgsthem  t hr ough,

e. g.,10a tauc @hreehe syie tpardddind aiidnittd dbe @Mﬁ&@?t&%%f R%E'ébﬁ&y include a
processi ng devic cr ogr ocessor or personal n%ut er)

associ at e Se‘f'fp\%rlé C%gﬁ‘gel’@ imep to"?)‘i’rdl\ﬂl‘?ﬁpﬁcﬁé’f@@ sysém 'F@I be ueg c f or t he

system tq:rognamraztb& V8 fitvare astidEER e BRCesOihg HICE, ?Ee%ﬁ&e%fngh@ﬁc&?&cess based
on user i n certain enbodinents, one or nbre aspects t he system

may be ushége-one PHYPS AT ERe QBT URare e &l I“éﬁaﬁﬁnbfﬁﬂﬁtﬂh@y F¥¢edst ng devi ce.

The procemnxﬂg ﬂﬂkerdceﬁmgﬂvaehﬁa\mawe- glﬁi%@d RiSaR AR AN, BQf L, war e
progr.ams i, n Re exanpl e, the processing device may

ROV .
have pre- béorogga n%é’&”%a& O\A&ﬁ"é*‘?"éﬁ ﬁdﬁ’i"@d'sf‘ﬁr‘o P gadli velymes obegsoetativanot her

pr ogr am feells 2pd mmd&sprngmamr@ﬁ&essﬁ:g a&ipRe E]@u@tlatoﬁﬂaiﬂ 1&RNbiuMed gtmes  of
regenerat}j d anot her .program for processing adi pose tissue to

n
obtain | aryc%erlatvgfellgrezh IO BN ch?y\Féso(L}é‘[elpée"PrT*Téﬂ“ﬂj‘P‘b%?@@’§i@n@ dlevi ce may

al so haV@rqzyrd@sqbe u@f‘am’mﬁr@ﬂitéwaﬁr@etéﬁr@!o(bbtlmﬁé QMEEJJ@&S bfled MsGE w4 h appropri ate
paranmeters fo g ss based on the user's input of relevant

i nf or mat i On sucﬁ”‘mt 1;15%5131%66]?3 tgef AU Ereseraive eelp reguirdgilis hedof t he type of

20 t kssudisebaig m«se@ssassled}qaetolﬂﬁost-y@ees@fﬁg PASHIAAbRRESRUNGe ABNAPUIl ation
required, th Eﬁn%%ﬁ?‘ﬁ 291 her apeutic application, etc. The software may al so
al I ow aut Grmat FFatePés such as controlling the ingress and egress of

fluids and t |Bus|sﬁ3vaad .qm,gl smaaﬂibw @ittbtaﬁtloh'dbétéb@ sRBLASNBYIFOME [ngl'elsé 49 punps and
val ves of etS gm trol ng 53 proper sequence an di rection of
activat i oes 8 ua sussR ong parhculd tubing p ths y controlling pumps and valves of
the systcm controllmg the proper sequence and/or direction of activation; detecting
25 blockages with pressure sensors; mixing mechanisms, measuring the amount of tissue and/or
fluid to be moved along a particular pathway using volumetric mechanisms; maintaining
temperatures of the various components using heat control devices; and integrating the
separation and concentration process with timing and software mechanisms. The processing
device can also control centrifuge speeds based on the tissue type being processed and/or the
30 cell population or sub-population being harvested, and the types of procedures to be
performed (e.g., tissue enhancement using adipose tissue augmented with regenerative cells,
or processing of cells for bone repair applications using regenerative cell coated bone grafts),

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

communicating with other computers or networks. Accordingly, the processing device can

- 4] -



25 bl ockages with pressure sensors; m xing nmechani sns, neasuring the anount
of tissue and/or fluid to be noved along a particul ar pathway using

vol unetric mechani sns; naintaining tenperatures of the various conponents
usi ng heat control devices; and integrating the separation and
concent r andapndgess with timng and sof t ware nechanP&€hES200/B038¢# ocessi ng
device can also control centrifuge speeds based on the tissue type being

pr ocessecbearatd{:cberlorteheit B&e&@dobiatﬁmwloambﬁmdd}ﬁo:ﬁmvﬂa&ﬁbkl tat fueRerbei ng harvest ed,
and the tpY gsss ofm (§ ‘h‘é‘ﬁ?to be perfornmed (e.g., tissue enhancenent

usi ng adi'pose i §su CH¥with regenerative cells, or processing of
cells for bonTéhersefmamm mapmllduciatamsatedsoltegtzcmeagémﬁd:aﬁ"wmml for coat ed bone
rafts ess vice m o, i ncl ude ndard araIIeI or
Jeriar) st RERO AR b0 ERh R Pry e R ARER e lfifier s or

net wos ks .tisske adnde arglleyl) mﬁrhi@r perrmmfss g oﬁmzymceappaemi 1neMt:Mr&Q@;’Maﬁb12480

PCT/ US20 0 one, uni t. or ted.one or nore
addi t i ong(ﬁle/ﬂgtg\ﬁé?zégd F or pifi ﬁeé]?@emi%hgf I 6%f%f§e§|eﬁ‘g Cﬁ‘g‘fﬁSE@ &&¢fi bed herein.
The soft wﬁaratmomtlm\msﬁm swhtae)ar’atre@ﬂec@ﬁingeytsteﬁm@ﬂd ber:uuagretai @" including,

for exa Im?t’da a@g 2'5|J c())ftth \quealgigs or edl SPe dgs%g\s!agle S(%@%Peger ?)d ex ir. grature and

vol une asurenents, $Ste” Votime ceél 1f)ers dose of
enzyne a;dptle,lletdl,umbweud)a@nramntdamf thoPdiagtnase, peaiermsamglcz iddatfersand) infore, pat i ent

i den% LY e ﬁ)‘i &ms#ng d@\mfér g%aerg rfed%ic %mgﬁpon”?proce%s ng, hﬁns X ulocreduce ghar act er

recognitio as d bar ‘codefres tem woufhﬁ be integrated
to permoppmiama/ ferrdarawntnff erlrdxesﬁelclvabaradaleead@gsystee»mmgilbeez:bisposabl e set |ot

number a%o:%érgfeg ﬁ’ltl(! t‘ﬂ?groge% ggdeg FSI B o1 o((jne %rfrénia(%)lo anq?atstgm()f the

Col | agenase, pati ent ers, erc. He pr ocessi ng
devi ce asnpario tf@ﬁl‘tdbﬁhm;’ me|d@nceofoup1rpm@msmtmatedrdmnsolmthbdatﬁ edyce t he

opportunity doc%engdﬁgﬁofﬁpc{ ISrX%e‘?J rAO]JJ’rm't o&%})@rt%‘f th ar 8%9%%&%8\%%[‘(1 %% 7Y cﬁ‘t em coul d be

easily |ncorporated in ocessing devi ot her
i nt et ac&eporlelned peysetenpf kmggmmmc}i ctphn@tuarctf thelspsténni Hatwwaly !ﬁahe/ouliéw ce woul d

provi de iﬁ&ﬁ&ﬁé@rﬁ@on OQQEFHQI!&r c%f—np&{%ﬁ t (HRERENT werg&&%ﬂﬁé’rb%ﬂ%%#w?a” of the

process. rint-out ese parane art of 15 the

user - def Phe@h lparfmtl@u@owiecmr for a)gmmmﬁeegi ad ¥ ptrd) ontho hardvrae @fy@t em Naturally
this would,..require integration of a printer conponent (hardware and
driver) or printer driver in software plus an interface output connector
for a pri nterln¢atagp embaditySBs,glor dydtern is atfblly dvmrdisdssteof. fohexamglesvthee. I n certain

ermbogy ”E[Eéma;? HFm?}/éEe@ﬂhé Sndhnl Hike %%%@FE%&@% AWM ﬁg‘sysl: %rto%iwgplnﬁ the 20

user may Init sel ect e anount tisstue to roces attach the
systemt mdtthﬁesypiatl mmautoramatlm;n%th@mmsi tissut oethacad zmyl cappitagt e t he

required,d én%r%H@e &ﬂ@xn%ﬁﬂ%éhﬁpt@cﬂ quiefX %ﬂ&h%rﬁmr Js‘éﬁﬁﬁ?rr Bl NG nf ﬁﬂis(? in an

uninterru sequence w t urt user | npu he user Yy al so i nput
t he arrourmputcsﬁie aegeirné reaetievasive edllp ngeeqmdeélawammmmsplﬁée hywaEsict o aspirate

the requisikeof tissuc and process the tissue. A fully automated system also includes a system

25 which is capable of being reconfigured based on a number of (e.g., two or more) user input
parameters, e.g., number of wash cycles, speed of centrifugation ete. The system can also be
run in semi-automatic mode during which the system goes through certain steps without user
intervention but requires user intervention before certain processes can occur. In other
embodiments, the system is a single integrated system that displays instructions to guide the

30 user to perform predetermined operations at predetermined times. For example, the
processing device may prompt users through the steps necessary for proper insertion of
tubing, chambers and other components of the system. Accordingly, the user can ensure that
the proper sequence of operations is being performed. Such a system can additionally require

confirmation of each operational step by the user to prevent inadvertent activation or
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anount of tissue and process the tissue. A fully automated system al so

i ncludes a system 25 which is capable of being reconfigured based on a
nunber of (e.g., two or nore) user input paraneters, e.g., nunber of wash
cycles, speed of centrifugation etc. The systemcan also be run in

seni - aut oM 3085/ Hde duri ng whi ch the system goes t hr oBgHUEWHHEINL st eps

W t hout user intervention but requires user intervention before certain
pr ocesses tepainatog efistepsimthoploess. Ierbodimenbdmeithee sysnhamyistae si ngl e

I nt egr at egut Xﬁédqgﬁlk%%tcogfépcogé@msgl' (;nroltlpu%m %a%getglajlfsgncetopﬁ %Qgeygtgr to
performpre etermn operations a For exanpl e, the
processi nQ})déanpttlerqmdlpreMB S)laser@thblnrewginvctnhen stgpblenEmegsary for proper
i nsertion m
oor ngrx%{gtamﬁgnp!o r;fo@gﬁﬂgﬁg §e'p Qtﬁ]%[né‘ceonﬁe%%%%ﬂ%Bk?o%s%es%o%l%m%ﬁg%eratI ons is
bei ng per fwfrokd tissSutidw thrayb thenysean Thddiahiromay lbeympettput foe exappief | r mat i on of

each opergatJ 2 . ation or -42
W0 2005/ 013480t URuBKA BT5La T b ARk BAPA RS I MY D ocese, 1n a
further efbodi amdmzendrdtioe salls fremtireetipsuie aietserataged aadm@nmtretdd a@sttumqi tbo confirm
correct 'ﬂ§gﬂeht°” of tubing, chanbers, absence of blockages etc. In yet
anot her (;I nent, the systemof the present invention is capable of being

programed to Ppé‘rtffmimbm, tdnrlogente de aysteormarics dspoobln(eititdin hgrioeesses
t hrough a%%@ﬁ[@%t?}”??% 2 PQ‘ fiods! ?ﬁyﬁzstfe#n%\é\lx EJHI%HQ:IH oHﬁ?e{ 2R [%le?gaje-rh' s feature

may be m@ t ant surgery re tissue
that woul ShinEipEnghigéonsan h@s tnsiirg f?@bﬂnb/@mfae@jwmnlt mntehm costyswe!ﬂntheand

regener at ﬁa\ﬁ&t%%kéu&v i i stpt}ﬁd%hﬁ&}éﬁ% eﬁbéﬁ%@s@t&%&& iaﬁ/? 8{3519, gd and

returned to pat | ent conmpone e system may
be di sposlélbitiéteq rrelflem & Ine preéarmed smizdimer the disppalgabinposety)leyystsuch t hat

portions gf i} @@;;Fi%éﬁ%&{%a‘é?a%eaps% HloIRASER “Bfffth%f h&F o \%ﬂ H&%% 8 Gird easth! S

i npl enent atl on can sure that any sur ace ones in contact with
t he '-r;atl@ﬁﬂadsmltil%h@lwelﬂhe riged fdi mpodchgsbonseigpe mdcompleeroubed ¢fg used. An

exerpl ar v dheRARANbE. S8l didoul bLUBLARSS: (DRI OHEGedRe | RufcRipl er e

enbodi nment di sposabl e conponents o m are pre-sterilized and
packaged %8 thaxiare dpasotpswalslagubsghfal Fmtlsslde&fbtheurh?aspow dn ela%sﬁ}'nbpdimgtgte and easy

is to loatﬁe@ quﬂ;f&%&stéﬁ E@eﬂ@cﬁgnﬁchﬁm%% P(‘le(?gm Es,ag}ég(g QE %IQ(S)G‘P&) Rgelsons and

conpl ex routln connections  Suc osabl'e components are
rel ativel %?’WWWQWQEY\% of eorwatﬁ af, de celfeetion Chmbet Hblf}@fpmcwmdeham@'@r ¥reate a

substgnt i@l wﬁ%‘clfb‘ﬁél%t%r%‘%etd& h&mb&'s@ or as é%b‘ﬂ@&@ﬂpgﬂﬁﬂ@%%m aﬁdhe

di sposabl e system (referred to |nterc ereln as osabl e
set(s)") bﬁﬁ’fwla§é§0nd‘1&bﬁsqr§qbylge!:rsré?f@rrféﬂlcm%ocbment@@f thotigiosabis seif 0 b<he
col l ecti c%?sté‘r@@'i%ﬁec%@n cﬂan@er@bgﬁ:@tﬁébﬂ&sﬁw&rgg are 2Ok %ac%%f(:hanber 40,

the outpu , lter assenblies he sanpl’e bag 60 and the
associ at €@n&dhHuihpigrelpugsd in ypgid gamg. nlhe paddtiag ﬁ@hn@w&cﬂlﬁgtﬁm?s&é} ofthe

di sposabl ﬁoc%%f-n% cmmgepﬁ) mays ﬁsto%mlo&:gheln @Ile!arﬁé:rtlélQ Bakl almﬁcgth(;gre?eﬂgd the
processi ng chanb are connected by way ©
25 embodiment, the vanous chambers and containers of the dtsposable set are comprised of the

necessary interfaces that are capable of communicating with the processing device of the
system such that the pumps, valves, sensors and other devices that automate the system are
appropriately activated or de-activated as needed without user intervention. The interfaces
also reduce the time and expertise required to set up the system and also reduce errors by

ag indicating how to property set up the system and alerting the user in the event of an erroneous
setup,

Most of the disposable sets of the invention will have many common elements.

However, the ordinarily skilled artisan will recognize that different applications of the system

may require additional components which may be part of the disposable scts. Accordingly,
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conduits 12 that are housed in a rigid frame. The rotating seal network
(Figures 7 & 8) of a processing chanber 30 may al so be housed in the sane
rigid frane. In another preferred 25 enbodi nent, the various chanbers and
contai ners of the disposable set are conprised of the necessary interfaces
that are V&Rabl©E269 comruni cating with the processi ngP@dEV20&/@§39¢ he system
such that the punps, valves, sensors and other devices that autonate the
syst em artee dlaarapanampetis al ¢ fuythaebmprak ek cﬁﬁnodﬁfead]&sidtaﬁageqasnamee‘ded wi t hout user
|ntervent|bon e interfaces aIEeLPére uce the tine % Eg@gpttlse required
to set up {“H}é“ PO SN ‘ﬁf“fémf”é B PP ST r%%ﬁ“"ir tF Eaf g’ how to

proper |y meént Ufhettire nsyBérand anicty af e hdelgs dndeyitgey indlindet! héll @partondfe an

erroneous : t of the dis alests of t invention wll have
iy commigit 6 BT € tosBbrie p R e TR PnaRE Pyt P R R ol 1)
recogni zendrbagid di éxéﬂcem]taapxpltd ma:twamsg ﬂtﬁ1dstzhﬂ omyataemmgawgemucme addi ti onal
conponent ich art osabl e ngly, -43 WD
5008/ 01245 Besty FSbttnls BocuaRolt R b IBBEREE S8 Sosaf s ner compr i s6
one or rmanmn:eaeﬂl a@g other tseyﬂtnemgaesep&mnﬁeabﬂhedsfr@qmrccbbt tic ptongiuadﬂrpose or other
s SRR Gl PR bR RIGD AN S BRI Bl Bfhe | patt ent.
The type nu varie FREPHREY RS> &R syrrnges fiefUded wil |
depend omadtdmls ntayﬁ)epmmdechxmutm digfosdblessts ér e 1mgormmomsa&adhe s¥htendi sposabl e
sets nay f re Jsoggwmv §e _one or 5 nore rigid or flexible containers to
hol d WasHf" ng ﬁh?w as®and 6t ner processi ng reagents used in the system For
exanpl e, the dn)sqamﬁmtatiw deymnn@wpompraqs:ememm atppl&ﬁﬁestﬂbbhdlbrdinsal i ne,
enzymes d_any _oth acene ed for the

pr ocedurz}ﬂewqeyre%lcfe?{o aC?ce t{ml elnpOn nﬂs‘ﬂjl g's ? qu frill)s re}?‘gul#g]{oeny on fluids,
addi ti vesxarggentks obthe tlwan@pmaylh\cludmt grihabxstimmymbé arpkgaw ubedic firthe t he

di sposabl ¢ set.5 (Egjtomuc?rgn 51{21 e‘r‘e?w g’% L \%cl"‘éoﬁxﬂm tf‘e ré%ééd%{lﬁr mbda @fd et hods of
the invention. A {1, ents, equl prment or supplies
descrllsbedllbneerfer the mocesmm@“rsm@eolmrequ mwb thhqmemtnlmecmhmenméntl on may be
provi ded f ion may

i ncl ude, shypllghﬁlﬁﬁ] Illgglﬁluﬁggdl\h Ii the 1fﬂ ntlond;h‘al% giﬁ%gedflélﬁt%eg(wt{ tt]% Ht?é’[ﬁ?&%ge based

| i posuct nm/rﬁntamdl@tseduﬂ "élbgzyﬂlangéis whi ch contain the pref erred filter nmedia
which is allo ﬁfgg Q her
exenpl ary equ?“ﬁp;%ﬁ%el&b%}eﬁft%&%ﬁ%@f@?of% l@h}%% %r%e%%“% ?btrt#rf I nvention and
may al so dogvel mykneddide willtihadehdatict wh tie syskeans andlmeth@dS@ﬁthap@Sdﬂl sted in Tables
Il and 1Ll Jable 11 bel ow identifies exanples of supplies that can be used
in to obtain adi pose derived regenerative cell in accordance with the
systens and nethods of the presentialeinvention: Table I

Description Yendor Quantity Note

10 m! syringe Becton-Dickinson  asreq’d  Optional, used for liposuction

14GA blunt tip needle asreq'd  Optional, used for liposuction

Single Blood Pack Baxter Fenwal 1 Main cell processing bag; bag

(600ml) has spike adaptor on line and two
free spike ports

Transfer pack with Baxter Fenwal ] Quad bag set

coupler (150mi)

Transfer pack with Baxter Fenwal 1 Waste bag

coupler (1)

Sample Site Coupler Baxter IFenwal 2

(0.9% saline (for Baxter Fenwal I

injection)

14GA sharp needle Monoject asreq’d  For adding liposuction tissue to
bag



Description Vendor Quantity Note 10 nil syringe Becton-Di ckinson as req'd
Optional, used for |iposuction 14GA blunt tip needle as req' d Optional,
used for liposuction Single Blood Pack Baxter Fenwal | Min cell
processi ng bag; bag (600nl) has spi ke adaptor on line and two free spi ke
ports Trwaitsigvoipgek with Baxter Fenwal | Quad bag sePCT/BBIpV@#3%¢ 150n11)
Transfer pack with Baxter Fenwal | Waste bag coupler(lL) Sanple Site
Coupl er BakGashafreedd 2 KoRfecsal i ne (for Baxreaddigh¥lhgehasebf ection) 14GA
sharp needl e Mnoject as req' d For adding |ipesudehiepatiigsue to bag -44

WO 2005/ 0324 PCTL1IUS2004/,020594 20 sharp needl e Mopoject 3 For addin
col | agenaé’éwg(r%grgﬁt}%\ﬂ ng @ﬂ%?oéeel l's (?.A‘Zm St ng?fiﬁg‘efmglcp %gjems‘ﬂ i pore | Forg
filteringTeolldxadgenae TeFadrhex Al uni d um Ter MBwALS NE* ACRbdbraf0r t enporary
seal i ng chipeg dipbe seal i ng Povi done | odi ne prapeEnligdi ne as req' d 10- 3201
pad Li ber SeerPrnocedure Note, | dagenase TSCD wafers Tenuno
2 | SC V‘gisdor%lrﬂaﬁg@%\n tﬁhfl%%% Steri Iaté?e‘f'u%i 1?8:! %@?der Table 111, below,
identifies, equipnent that may be used with the systenms and mnet hods
di scl osedL‘ﬁ@F%iPﬁ. Tabl e 1R9hDescri ption Vendo$ec@uandurd Yotddt e Sor val |
Legend T E&¥enait Fisher Scientific 1 75-004-367 Centrifuge Rotor
Kendr o/ SoTs@h lvafkrs TTH- 750 Te@ln@y 2 ISC*W017 for use with TSCD

Sterile Tubing Welder

Table I11, below, identifies equipment that may be used with the systems and methods

disclosed herein.

Table 111
Description Vendor Quantity Note
Sorvall Legend T Easy Set Fisher Scientific | 75-004-367
Centrifuge
Rotor Kendro/Sorvall 1 TTH-750 rotor
Rotor buckets Kenro/Sorvall 4 75006441 round buckets
Adaptor for 150ml bags Kendro/Sorvall 4 00511
Plasma Expressor Baxter Fenwal l 4R4414
Tube Sealer Sebra 1 Modet 1060
TSCD Sterile Tubing Welder Terumo 1 IME*SC20]1AD
LabLine Thermal Rocker LabLine 1 4637
‘Disposable’ plastic hemostat-  Davron 3
style clamp
Balance Bags Sets 2 Water-filled bags used to
balance centrifuge
Biohazard Sharps Chamber 1
Biohazard Waste Chamber 1

The re-usable component of the system comprises, consists essentially of, or consists
of the agitation mechanism for the collection chamber, the pump, and assorted sensors which
activate valves and pump controis, the centrifuge motor, the rotating frame of the centrifuge
motor, the user interface screen and USB ports, an interlocking or docking device or

10 configuration to connect the disposable set such that the disposable st is securely attached to
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Rot or buckets Kenro/ Sorvall 4 75006441 round buckets Adaptor for 150m
bags Kendro/ Sorvall 4 00511 Pl asma Expresser Baxter Fenwal 1 4R4414 Tube
Seal er Sebra | Mddel 1060 TSCD Sterile Tubing Wel der Teruno 1 3ME*SC201 AD
LabLi ne Therrmal Rocker LabLine 1 4637 " Disposable' plastic henostat-
Davron 3 $Oes/dk@ip Bal ance Bags Sets 2 Water-fill edPOHYS200EBEF¢ 0 bal ance
centrifuge Biohazard Sharps Chanber | Bi ohazard Waste Chanber 1 s The

re- usabl @11¢mm¢wﬁtln thd retubhleysiv@ra 0O PRENSES the anstiatddeirsemd al [y of , or

cont St o glp 15 A9 Sk QR TRSIRILEI Lo SR A L1’ purm

and assor?
centrif ugleabﬂmibmpqnchheclumi atneamg fdr sepamtied antt becamnating tﬁu@g:neﬂm\te&l’eus t he user

interfac C an interl ocki.n r.docki V|ce or io
confi gur 3{ | ]ot%e Iie%eng(% ee%? (F ohi br’sﬁgsﬁﬁqt@“%‘?‘ﬁgﬁ%h%itﬂ’gte ?f{é]'% Bosabl e set is
secur el y ratitable henbotnent 1&%5@%@0%@5&&1@%@&%@%&5&%@B‘@@%essxagld i nt er f ace
wth the S e. hard her a SOCL Vi ces.

exenpl arygér?neb%ué abr e edm 'bﬁ@ﬁ?gng‘gerf%léet%ﬁ’% ° P e 6‘6?8' 1&““’ Fﬁ‘ gteferr ed
enbodi ment gidersthad thmheumind fer aepammlgem cmmirudgmgmema@&nﬁ orthsepar ati ng and

concentr %tséb[éQo&g&lcthigl%@fmﬁéd t\éea rc(m:tet{niglc ntrlf{lg rq %}me I‘ e gcﬁ%{g%%);;&%tﬁ?rcel |

conposi tion I'ng cen uges the s
r e- usabl eocdigrporeiztcribed ldesn, gréding @ apiedchy hontamd f"ltEtt dht aceabtt h a portion of

e REOC RO o AP EL GOPRLASNIG e SSIEL AHOS RORIRSRL L [0 SLoPoo e

set as sho unaer st NS for separating
and conc@mgraatmedgofh@geﬁqem’wngeutcse\temdufﬂarenthmsuleemcu&a@bxecaﬁowpmdent i s not

limted Looddiplaling thg%nlwruis};atgﬁsdh%a%almnﬁé §y9femqgéoycde anyy, ot her

configuration descri n%ﬁsrrb rane filter. The
r e- usabl @1qcmqrmeh@mtluﬂm@alaasltcs-@gehwbletytszestqmmg)dcewa‘pamgntdﬁvmmordescr| bed

her el n Wk Be0t S 8P mRLASIATIE, £ 01 LURIS L0 E3f (¥, QU several

differe |ss € processing procedures and ivating the
vari ous ﬁbmwdﬁ@ombmesmmbcmh@ vsysat\emtaoﬁxmpdsahlglsqts Tlfhehqumabicaﬁsor may al so

i ncl ude gcﬂitl@cte%ttg { s%ﬁgggnrdonérx th rou&h Se;grc.)iéh 1 1% q<norc{e9 v% !)recr(])fl% u?au% {Eat ion,

processing or tVon 1 or mat er domnloadlng
or conpi hfammme dﬁﬁosmﬁesett exh dabhedigmngbirrerit scowyly bactisled awd interfacevari ety of

di sposabl g, ?r%trémal-ﬁg ﬁarg"lvﬁp 9&;%':1& fet min%er that the processing device present on the

re-usable component can control, i.e., send and receive signals to and from the various
20 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

25 and digested in the collection chamber 20; an output chamber 50 which can accommodale 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

30 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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connected to the re-usabl e conponent through, e.g., an interlocking device
or configuration to connect the disposable set such that the disposable
set is securely attached to and interfaces wth the re-usabl e hardware
conponent in a manner that the processing device present on the re-usable
conponent WoeitdonBe ol , i.e., send and receive signal sSPEGUSME/RIGM t he
various 20 conponents of the disposable set as well as various conponents
of the rediguniiesctnmpunestor-gaidd! ik papshoiligh ed iden ifeesignchasyst ens. 1 n
one enbodigBht s f nprj sed of a
col l ection chgﬁ%mgfa gﬂhggkﬁlggﬁmhgégﬁﬁﬁ lem£m§m§¥ g%éwnflo? tlssue a
proceSS|n@“@ﬁ&ﬁﬁ@ﬁﬁQUHtheh*ﬂmdﬁtbﬂmdéégﬂmwwyme@éneﬂamuweimmﬁbmmonp05|t|on
gener at edidatioRRALE 280 Msuharlds HRYE 8

collectlon cﬁa era g eanqu}pﬂﬁﬁcH%nber %8‘ ﬂ%Pﬁc%%ﬁﬁ%%@ USCtlSa{]e at | east
0.5 ni® of *@ﬁ@ﬁbﬁaﬁmﬁ@1@§@W§Hmaﬁdmapmmbkenﬂsommakd@ﬂMﬂ@ﬂm@mwh can
accomodap@eABRUF adibhe ksl VS En ware devi ce
is no larger thanafé E i 8w€@£11Sg&1ﬁprﬁFggEB€¥ﬂ%wﬁﬂ%% %ﬁgqof t he

vari ous c8ﬁ§6ﬂ@ﬁ$§mb%”v%@d8@@m®§aﬁbem§e¢§wasmmgkHh%mwmheumha@dmare devi ce
may be Comﬁﬁﬁﬁkﬁﬁh@&kﬂ?ﬁ&%%@ms AUrfhe! %@B@@é& akﬁ’ugﬁmea“co%%?%?e‘j by the 30
present invention wthout I'im'tation. I'sposabl e conponents of the

syst em ar EcagR i atsirbls|and eecwn pesiion duechett thAmroc-;dulrmém Nhtncmbocbrmetas thesposabl e
set Utd | | REbiIassaslasled BISLBSE (WhLiA of 2 blg,  conponent
is illustrated in Fi %%?e 15AQ§erb§y? gnlﬁg%ﬁg ?gkﬂ%fgﬁggéﬁ %ﬁ% such t hat
it can deariakle uniimay 6Bé¥¢vm4@aé@§WWN9®dE@bbéﬂﬁnmp@nedmﬁmeq exanpl e, the
conponent &nipfise@d€Mngeré Bl Ing@S!CQIgﬁzﬁ’llggt 1?@(11&%‘?’@98@( i) %1%?)?0% CHQJ Sposabl e set
may have color-g i ded marks to proper]l ign and inse fhe fu i ng,
chanbers °© é’teé‘efci“rijﬁ?“éﬁbﬁé‘ﬁﬁb capeppicele el§hq sysipih euchys thementiifigeapidiesiimnal
eﬁb0dl”EﬂksmeHhﬁaﬁ&ﬁ%ﬁﬂh?béﬁb@ﬁ%@nﬂQ%Bﬁ%% B oPth YsteR: l'e unit. For exanple,
the portable unit may be able to be noved Pron1one ‘ocati on where adi pose
tissué harvesﬁ#ﬁ@mﬁ@émﬁbﬁﬂpﬁ@&“mﬁﬁOﬁWGmhémuwﬁ@a@wﬁﬁa¢@k0aumpdge tissue s

har vest i ngopelonth&aileatidh 'me@ﬂﬁ@tlﬁBdeQ%odtﬁlaﬁ aQHJrogeqm‘.L@ ik ploSesSYi tabl e for
harvestln and roceSS|ng i pose tissue by a patient's bedsi de. Thus,

a portabl mbﬁﬂ?”WﬁWmH@‘ﬁﬁwﬁoﬁfmﬁmﬁ%W%%%ﬁ@mﬁﬂ@hmﬁéﬁmﬁﬁSmﬁWédkﬂmbwﬁpatlent to
patient. Wegordingly, the portable unit nmay be on wheels which [ock in

pl ace and, thus, can be easily placed and used in a convenient |ocation in
a stable and 4d&tnyaembadineibal hieierrbiie invensiop may batrasiced in aesptdance

enbodi mentig, thd HRwhR: G bAPK Sk, v!riﬁch(iﬁﬁir&n&g bp Qay 5L aHPe & 09 ration on a
flat surface such as_a table top, The ortableé unit may a e encl osed

in a houst®ig! imiation THEt gdpesshiswe spHecidion ametrat /’béssultf@ﬁwﬂbwofof hangers,

hooks, | abehimg siecalier, BRpRE AR sPRY isGRSrdite s SiisShor 4t il M@oR @GRdure. Al of
t he hereln descri bed re-usabl e components of the system such as the

centrlfuﬁgg’EWH%@%%?h&hmd€9¢8%°“ﬁF%@P@V“@%WééHmhﬁvn%@hW%ﬂHﬁ%ﬂuﬁn t he
portabl e cuitufa. Bhe SRR cH¥8k @ Veplaced with a relatively sharp needle (14G). The sampling

25 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

30 hooked above the work surface. A blue hempostat clamp is placed on the tubing between the
600m] bag and the spike. The clamp is closed to seal the tubing. The spike on the 600m] 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 150m! of saline is allowed to enter
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15 Alternate manual enbodi nents for obtaining regenerative cells are also
within the scope of this invention. For exanple, in one enbodi nent,

adi pose tissue may he processed wusing any conbination of the conponents of
the system equi pnent and/or supplies described herein. A nmanual

enbodi nenW@PiTHeB8yst em of the invention may be pracPCHEsRIIFI2EG€0r dance
20 with tﬂ1 %HOV\A ng steps and information, which are provided by way of
exanpl e alg® Thiklpe gmp s asest when thepsingd yolemé gfoslincbisssemdits col | ect ed

from a paﬁ(]oelmb %éswe elivb@Mab-15 iR r, is
opened an aégl ke is |n?sg(relr tned |ntcl) 6[1 gslovarragp;%%GHLelﬂg S§J§B§nj1§g%ﬁ%dgd bag.

Appr oxi ma %ﬁ IAfPryed 19 dheduiies leqding fom the Howistedaa & thaspéke Ohd spiy o nge t hr ough
the bl unt the Slabupu wed i EQ&chJhb‘MOnﬁ@@%@é@(ﬁn%ﬁBk AGRG Wk B fEbakl vely sharp

needle (1 (% “ig ?ngjc 25 site is wpe an 1 odi ne w pe.
adi pose t1E&Gete s glg for AR xipate! Isbowteba@e blue ey lcaditgeto dmiipl i ng 5| te.
The syringe lsaé’ldasé’tﬁe\db& far(elstam%d@d g&Ahdack 3Lrl)a? ?Mh&scla%&qgajgﬁedt hese steps

are repea&f)g fgwp gce sufficient tissue into lent tissue is

det er m nedPdfF (P eluptissye icsdtheiubing s Seemidae tsﬁ@"%‘?qtm}@éﬂofksﬁpé@efl cs of the

patient artdscappt me&bem twee@enmaestme@eanb me&@gfllaagfﬁ]&g%%tléehbﬁ HE. o S 4 S washed. A
urfac

pr e- war nqglr a%ﬂg ? is. . 30 hooked above e work s A bl ue
henpostat ™ ¢ 74 c’i‘} i i ff- thhieat SHeHGU B tose thettvhing oG thy3lg and t he

spi kes These Ib@g‘r.pad itiee 6oDiasRd. TR S8H mddbet at;)b&lakxﬂﬂtelyTn@hM3l§2)019{bn 600m bag
he sal i ne ba% (in this setting use th nee e on the

is used t (L;[ﬁ If, K

600m ba £ &1 Weasiebagdsiemped paddiscpideds e SHmH ensheetuged ot wark pe t he

septum vmstxﬂfracbodl ne prior to insertion of needle). The blue clanp is

rel eased andpﬁf)%%% g%(f&{ | 50m of saline is allowed to enter -47 WO

2005/ 012480 YEU9S Horesoussueihdiestydnt haddey clampeonishe tubing beren s cl osed

when t he tidaslincedd M@B@Bﬁﬂb@éwﬁe@dakeﬂ@o ARG aﬁﬂbﬁfzﬁglytllﬁ@ml S (PaG: mIhe 600n bag
5°seconds. A second blue clanp

is i n%/ertégéj %) L@_‘ ove F roximtely 1

i s appli 84"V ¥ he ' Hdh Pi‘é S’lt%%{'d (ﬁ@%*%i%%@e@mm@@eﬂ@o\@@et@pllﬁgﬁeasgpu ke. The
Spl ke onis lhjhﬁec&hrobﬁghd: ﬁuﬂpﬁﬁgikife‘ib el 54@6"1“@9&%@@& 18 pTélﬁreQQQ”ﬂ bag is hung
i nverted aver and is allowed to sit for” approximately 1

minute. THE ml%loﬁeecoé[f‘%fﬂﬁe Iv}élg‘ﬂlar%& G g hath 31 caupyalng atherdhaa a¥eevavisstle f1uid is

al | owed tml fyriow wlmt"azzt“heecﬁchsbﬁgtedﬂ?@th@badﬁ ﬁb@&ﬁgérﬁseﬁlpmmo‘?&n ifto Rt OP the

fl ow bef%c?etlrgsyee 1enters itjhe th acng T&&G Oml bag is |lowered to the work
sur f ace Ko d B EPURE reipRyef MPdsHIEE Ve ‘“érf‘?rr?é%*ec‘{”fd XRacwlg iThe wast e

sti | bo appelagawncd hasabtied frem theyrigdireligaddiotd 0R&lereEhRdit SDighdbsat ed. A
heat sealte ed t.o s al the b|n bet ween the 3L 1-9 waste bag and the

t
600nL bag. Eeﬁgle’ Ogeetgfue 8PS Ble dgf @ E\ng?oe]ﬁ THREC BPRFeRTEOHEf O -WAYiBST Nt on t he
t ubi ng. Whe/mndL fhvd&htmgtpa@mm&eid&ﬂﬂhb&dok@ﬂd)ﬁh@Qﬁ 16 the ThRe Q&OWMe slﬂﬁ-g is
returned t.he }é‘is ur.f.ace t he washed adi pose tissue is

di gest ed ed, IEpet 0 f s regker. Eﬂ’&’%t@keﬁé‘t s that e ing leading to the

saline bag 1s posmoned tn such a way that it does not get caught on the rocker when in
25 motion. The heating pad controller is set to 37°C, The 600ml bag is placed on the rocker.
The rocker is set to maximum. The bag is observed to ensure that it is stable, and is allowed
to rock for approximately 1 hour (55+10 mins).
Fourth, the regenerative cell composition is retrieved. The bag is removed from the
rocker. A blue clamp is applied to the closed tubing formerly leading to the waste bag. The
30 sterile connecting device is used to attach the quad bag set (pre-prepared according to the
following instructions) to the tubing that was formerly attached to the waste bag. The quad
pack can be seen as two linked quad packs, Identify the tubing 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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the saline and the 600m bag is released to all ow approxi mately 150m of

saline to enter the 15 600nl bag. The sanpling site on the 600m bag is

wi ped with an iodine wi pe. Collagenase is injected through the sanpling

site to the 600m bag. The coll agenase is prepared by thaw ng one

coI I agenak‘é) WPAN248H a 37C water bath or equival ent, oPEFESHHRERINY cr owavi ng.
I nil ringe wwth a 22G needle is inserted into the vial. The

coI I agend UENBE Wse hdemontat taagiatthgimnibebbeclosthe Tindegh iendt simpowed and

repl aced W fid,.2,.9 fi | agenase is

t hen expe}llé?je)tdbef ruoem@t Ogb gvglfﬁqcﬁ@g%te rougﬂdu%ﬁ%prﬁgegg?ﬁn]? I F@er%%a%glhunéedl e.

Di gest i orinveg¢d threthaﬂpqh@sl@w arsbuélowsd peit forprdinbicl 3himats. Gbé blagenase

fggﬁgpt r %Iijf{pﬁ%n%bﬁ% lgadgiﬁéo t\ﬁyﬁnﬁxﬁ I;'et ISL!nﬂe%SEJ tg] dra \/\Hlﬂ? cen {act’llqn%he?agerluﬁ%egl alcgdsg? E (f)]e

t he skbde tofyell worlﬂml{etrlayemnethﬁsuatdakte@atte@s teles Oy petehethe fahleydr wbinreg | eading to

Lhe s iR0Ag thanggalfanetl i Ua-RE ADAS (BP5R LB, cRugnt on

600mL badatilayerscticioge wrihe thieng. Gk éubing leikios rOOhd«Blad bag ssigt thbmclcmd(wrmm The bag

appr oxi sl P on e bt e Sk SR R B b TRE) T

conposi t ith ¢ Y@Ppéthelﬁém@dﬁetwﬁbfethbww sldrt@rﬁ@(}!ehbagmmlmtswbto atlocker. A blue clanp

is appli edht.amiBe 150,958 [ ste bag. The 30

sterile cgbrfne%}tl ?\ devi gaé&?g) eﬂgg 9%%6%{3}1%%/%3&9?%&9 b%ﬁga nt‘)’(“?mvcyget (pre-prepared

accor di n@Plefnlﬁe‘Yﬂ%lﬁéWWel aproretelyoidsyeonds. tThe6QQ}ﬂbargJ%thahmwas formerly

at t ached et & Ditthoe G, AUACH 10 PR 6203 ?%ﬁ;‘?e%‘”?ﬁesbl Ml ked guad

packs. ldentify the tubing splitting it 1nto e tubing

back on |ﬂtb§@|lﬂfadmamhwaés@i&felﬁfapd pesope Wéuacttométhwwemdqrm ng (over both

pi eces . ghdkihiigls 1agb Herddle i AP da rinp forned

at the b(9 5 actnrsg ao agéer?a w— i 05%%1%%8 qé‘&%‘%éz‘g@?eo%‘g%gp t he tubi ng.

Use &° hedgdtcaieringghpabmng. anryxf@mlerrﬁwtﬂh@ chroegpslonied seitie faTlger Ig%pb&ego not cri nped

too ti g%'t%]@%@fﬁﬁm&%t&b@%&lé%ah @ﬁ@gblhgogtg é;tgr é@ H,éétn&](ﬁg cessi ng.

The 600m bﬂg un%lw i nverted over owed to sit
for appr@¥hmierymp Hhejuieslcadinydion hequad sd ipthosomi bigig e bl wsgfed-o t he quad

set is r?ll@@)‘éﬁ!@batg% tqérailcﬂlowaem@ﬁlséardfc& action (the layer tinder 5 the
yel | ow orange layer) into the quad set. Care is taken to prevent the

fat |ayer to éfl‘h é'&e regeprEative b Wn1pmmnwqum% Aoreeledn is plased andbd ng can be

crimped Hﬁﬂlg@‘lztlu}z’entt% i%JOQWI bdaetof sEa‘PWe%:r&gthe il sdt Y Rlce O8] Suhafh@se to the
tubi ng. The tubln | ead |ng to the set is then closed with a blue

cl anp, tHetepaed q’ﬁi Feond "Fepy red %ethtbPﬂén%rﬁmugdﬁef ade quiglset apthe sal i ne bag
i's hung. paliged i Jﬂ@pl%c@@ﬁoﬁﬁuk%cﬂel&%&"ﬁgc&ﬁfﬁ‘&e@oﬁh@hoﬁﬂwﬂq@r #Rdeitshe 600mM  bag

is released to allow 10 approxi nately 15 of saline to enter the 600ni
bag. The¥B06HEd dglaced iiedre.ead ubjspisesl %he@{eyn the bagsng hedigliayy Bper
appr oxi Nfi@hyerdHly S%Q%Gﬁbovzh@m@é)pﬁ@lsﬁﬁg pﬂuﬁ‘p tt]ﬂ%zch&‘ﬂﬂ thrbt@ﬁ@ﬁetfﬁgr over the
work surface and is allowed to sit for about 3-5 mnutes. The blue clanp on
25 assembly and the cell concentrate is collected in a bag on the downstrcam end. Care is taken
to make sure the quad set bags are not compressed and are upright. The centrifuge is
operated at 400xg for 10 minutes. The quad set is removed from the centrifuge and placed in
the plasma expressor. Care is taken to place the bags in the expressor in such a way that the
hard tubing at the top of the bag is just at the top of the backplate. If the bag is too high, too
30 much saline will be retained, if it is too low the tubing will interfere with the front plate’s
ability to close and again too much saline will be retained. A blue clamp is applied to each of
the lines leading from the full quad set to the empty one. The metal loops and blue clamps
are removed to allow supernatant to flow into the empty quad set. As much saline as possibie

is expressed off, but care is taken not to dislodge the cell pellet. The tubing running into each
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tubing leading to the quad set is released, and the cell fraction (the

| ayer under the yellow orange fat layer) is drained into the quad set.
Care is taken to prevent the fat layer 15 fromentering the tubing. For
exanple, the flow can be slowed as the fat | ayer gets close to the tubing
by cri npi Mg whete4bi ng manual | y. The tubi ng | eadi ng t8CT/he20GRISMag set IS
closed with a blue clanp. The tubing leading fromthe quad set to the
600m bagpfitis lmgsennthﬁemrg sqeahack is hehhweal 6D 0l whagbdgs cdnbeting tRymyethian d

di scarded, Fif he [regener osi t IS ed. Anetal clip
is placed® remPhe B ??{ﬁa Z‘F‘%\XQ@W @W@ IF"U%P t%?qdl B’f;fag q‘t‘%ﬁgt 4% t he t ubi ng.
The quad CS)etmmlng cqﬂlsad&ﬂba&gmaratab&l @nctehe plAdhia ek préssoraddesildOnmcsigaerice " dunmmy”

guad set . ance d set . ad set,.and nced set are placed
on opposi % g s 8s m?ﬁ SRR Py %dp%gbtr‘) tesalingors oﬂ}ef‘)ﬁef@w the cells
are washd@hdmgdo qnieaxﬁéndquad sbtrbegs&mg:moeaddo ﬁilolm apgrokimagelsenl! aetavednwt he bag and

bump. t hap ek and ik B caE BRI BRIl PEGuP AR e, e Bl PRl '
concent r at tei svast bmctxedatelm l(albmgescfm abblemdﬂmd’}slﬁ reandse Mie bla‘eaaflﬁnp s taken to
ek Sur Sol SR FL B, 810 NPk SOTRHER SR, AR RLERHBELAN | T
fromt he Ch:fetmﬁnnttﬁ thgemmmdag)l"ﬁmmtai hop tlhep plreas;ﬁmd e»qamal&ﬁowlng Kaveen bve t aken to

| d t ubi t th
Pogcg ﬁ]epcﬁ‘:g%a{gp lthe%{b‘ienxggtﬁa ns}%sat sezgetfan?khe s%lmg zbqlafeglov?cf Thﬁ eréac}JI !sn?og hi gﬁ

too 30 m}@thaa&althenelwddlapmxzmteanlrﬁdd timie§ ovet a;:lpsmt:mmu et dnes. tAroileg Wi | |

interfer Efil %M Bh{ugcﬂ@t 12 {]19(%% ﬁl g%lgncg ax}d"’}P rc—bafaXced(t) tﬁ %E qlolacrI set. al%ae‘:qﬂadts(ﬁ)o much

sal i ne | i nes
| eadi ng fbtagsrfvrterfell foud ¢mmyjack thetpliced mheheemnt xjugestethatMundaieabagk oepst and bl ue

cl anps | ow supernatant to flowinto the enpty quad set.
As much sa ﬁ,ﬁ%&};&éﬁqm g“@it is expressed off, but care is taken not to

di sl aelge the E!elctfntp@lgtt Bioperdlbbat bt #0§xg ton o m?gm'temt 'ﬂlee;amimtisﬂ@nV\D 2005/ 012380
PCT/ OSZOQQAOQ/&QF?(%}the%rantkllﬁg R%gsZp acgc?ga%tﬂm gtl%:ﬂﬁgl{up %%%Qctgr 1 H seal ed. The

wast e bags contain Yare - renove ue c anﬂ’s are applied
to the tm}btrtﬂighétréa@mﬁgt iﬁ.l@toeafzﬂhe b it juet abatbpoéthe bagslatec Unliediapisngy cel |'s. The

bags are ngﬂ‘&%ﬂn&HEal% wit r'l?cr 1%§M1t61§(9)5?0§ﬁ$5 tubmﬁ%}ﬂ? Lerftgrg%?ﬂrﬁ?ecé npg device is

used to connect the t ub| ng [Iaead e sal'ine bag. The
bl ue cl amptess fﬂbé@dph@sq md@gfen o nmhlesaana«dIlévetctzb@gsThﬂsnwtelr‘rmpedremowal | ow

?gg;g i gz&&g%g%agqmﬁ]g&% t&%\?\/ﬁ% t!ef W)'sé nﬂ %pﬁtly:gg%'akl %X!:bﬂ) &J‘&%E' anp is
I nvertedilup@em@twap@] W”(ﬁ‘tomﬁubmmw‘f@o“h"@l@w ipseaiodhtaad She figl (sze@@rbd&s The bl ue

clam . LeahAS QBT SHAR SEICAL L et HEnf sTRKEdnand 314, of the

contents o are rained | nto 'l oop cl anp
i s reapplTheglls of ﬂsfeezll ptlleare thon mgmbetdwisemhetmudum s@hrqaua?dn)eeft oiteigs. The t ubi ng

i's then @@ff@&ntﬁg l gath/pgel@ah&ggsigﬂ%gs er{lecghg Yi%gned-gg%czftfél | quad set bag

is then inverte fox| nat el Imately 15 seconds.
Anot her manipulation ofthe bag (e.g., squeezing and rubbing).

A particular example of the system embedying the present invention is shown in
Figure 4. Figure 4 illustrates an automated system and method for separating and
concentrating regenerative cells from tissue, ¢.g., adipose tissue, suitable for re-infusion
within a patient. In certain embodiments of the system shown in Figure 4, the system further
3o includes an automated step for aspirating a given amount of tissue from the patient. The
system shown in Figure 4 is comprised of the disposable set shown in Figure 13 which is
connected to the re-usable component of the system shown in Figure 14 to arrive at an
automated embodiment of the system shown in Figure 15A. The disposable set is connected

to the re-usable component through, €.g., an interlocking or dacking device or configuration,
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dummy quad set is placed on a balance and is re-balanced to the cell quad
set. The quad set bags (one full, one enpty) are then placed into the
centrifuge so that the quad set bags are not conpressed and are upright.
is The centrifuge is operated at about 400xg for 10 minutes. The quad set
is then PeWEHZBYom the centrifuge and is placed caPeFUFIpHP#% he pl asma
expressor in such a way that the hard tubing at the top of the bag is just
at the toﬁlthcomdws thadkmsaﬂﬁeset tofthetrbr@sabrgompontio guchhiiagthe tioppsehlictst sal i ne wi | |
be retain [ I I e front
olate' s agnq eJy‘ zfttaéhted lo an& Qs?ocmgéla »&Jﬁ‘%}ﬁéié*%no%% h\'\%inare c%gcfnezﬁ 1'? i()\{'eﬁn:élé tlth!lall ned. The
met al | odie n@esrsezgdve@ 2Geit on éikpﬁr@slsle adrhpondne camgperohatdamerfdoe githtine ful | bag
into the ety Dag &alkik Rnb aHE dIQk h ye cell

pel | et. 'Is'he tCubi ng Sbg’e%’gt1\/\/2%#11 th 1eﬂ%a rsi&lgscg]{g@ gﬂg&‘ﬁ ctdqs‘io%%s&%% %I:I/vasste) bag is
renoved &Adbud raesmnetschl !mrﬁwlgawmqnﬁg any ch.crewpat@irdewsestah@wsiemserted into
e T eml O O ol B % Hleat D G r RE Sl ok HER LSS PENded 1

t he residual saline t0 obtain a concent regenerative
cel | s. Tmérametsnagpméﬁ (530 r@@ adges. pethd enlyrecbItrysug bavd c@ti@&drram}ptm ation of the
bag (e.gsy IR0 apgint Sefing f ystem
enbodyi nS Stt he Jgen% I nvleﬂpl gn %Orsnafs%ag%érh)ﬁw@()f%wé S%?—'\QJI urﬂ;@érlél | lustrates
an aut om@tiesn @%Qr@meémum oW pr%wrosrerpalprhmdf@gusahmput@mﬁmetms r &neng
regener alh Qe dblee % ififsRibd TR 158: KlemBeROBEkhSHM e ridfbigo! € Tor
re-infusi ocn] ec\gl\n ‘ |r% aS pat |“§§%A I'n cetrema?Jr?B mﬁi’l rre%lytaos? of tﬁe syst em shown
in Fi gur éspaated ﬁ@nwww biLihe ¥rer ang (rapsperteddesystam fewpreaained-est ep for

aspirati Qg,au8 %@Qoﬁmggn& eg%hc?a?ﬂ@cél%om the patient. The system shown in
Figure 4 i's conprised the di sposable set shown in Figure 13 which is
connected to E‘tm@ﬁ@aéy,wgdwwé I@Eiﬁw@ﬁetﬁﬁuemgtﬂd@owm@m@mmthmwnfrgmre 14 to
arrive ainaicnAtATBIR] 12 HRAMIRGL i) «IRGiR KEHAM AN FT gur e 15A. The

di sposabl e 'set is connected to the re-usable conponent through, e.g., an
i nt et ocKuaigption olfbeseallprgioneghpmber b Fizewfis garain Derre 3.50s WtaEE5Y 012480

PCT/ US20@4y, Q%Og’@éollemghhrﬁﬁmlﬁﬁiﬁaetcgﬂgﬂeé pesall.& ﬁﬁtl 1 WRich IFEFm fifissusabl e

component such that the di sposable se securely attached to and
associ at 8uaderRval Heng esiandyB P aniar iteise reypponibnestimated volampeltisttsat  t he

processi fgeceavd ﬁ@c&?f%&%ﬁ@ﬁan@a@r idh%thrsepoﬂé&h{eqlsﬁlgﬁmﬁ’ﬁ%%cd(fﬁ@tlﬁQMeEﬁHn and
interface with, ., send and receive signals to and fromthe various

corrponenﬁlsm@ﬁr@H@%ﬁ@p@éﬁﬁ@é%éhww%pﬁa%c%ﬂ%pqt@wt%#ﬁdﬁ&ﬂs of the

re- usabl g.GOTNRAPERMIRPELAL RAL ASAChatied. AU LEES ANdeSYSH LA The user may
connect the di sposable set to the re-usable conponent, input certain

par amet PSS tg SR, 68 eieniont camleict vaieg the b EPYOIOlRE ASFSHE Ssue bei ng

col | ect eﬁmséﬂt :B%Qolﬁéaﬁon c‘?lyrﬁlt)e@%tﬁcﬁﬂ@n &%oki%hbs iaRd Jshe isyskam ayt omatical |y
performs al ;[d‘nfgs shown in Figure 4 in an uninterrupted sequence

usi ng pr &l ff@@ﬁ%ﬁﬁ?éb‘h ?‘dﬁer%%%f‘h‘?‘ﬂfﬁwl“ﬁé‘fcé}ﬁﬁétpé%mb@iép’f%e%‘ﬁ%ﬁesequence is
i [T ustrat@gnd & tch@Wheh 13Rescint @6 BlcbnbRleiambeN®). Uhh SSHR cAdYdiRensranual |y

25 portion of the tissue removed from the patient may be directed to the sample chamber 60
through the use of a pump, e.g., a peristaltic pump, via a conduit, which may be activated via
user input utilizing the user interface.

A sensor 29 can signal the processing device present in the re-usable component to
activate the steps needed to wash and disaggregate the tissue. For example, the processing

3o device may introduce a pre-set volume of washing agent based on the volume of tissue
collected using automated valves and pumps. This cycle may be repeated in the collection
chamber until the optical sensor determines that the efftuent liquid is sufficiently clear and
devoid of unwanted material. For example, an optical sensor 29 along the conduit leading

out of the collection chamber 12b or 12d can detect that the unwanted materials have been
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aspirated fromthe patient by the user and transported to systemfor
processing, i.e., separation and concentration of regenerative cells.
Specifically, as shown in Figure 4, tissue, e.g., adipose tissue, nmay be
wi thdrawn from the patient using conduit 12 and introduced into collection
chanber 280 R0HEEHP I ed is illustration of the coll ect PEHUENSHIE of Fi gure
4 is shown in Figure 5. As illustrated in Figure 5 the collection chanber
20 may becweepaidsen sigfal the paetssing diﬂvrmetddloswthec@nfrtaionalvﬂaalﬂasnatdtixssue renmoval
using a qggqggrd cannul a. The user may enter the estimated volune of tissue
directed to the collection chanber 20 at this point, The tissue is

i nt roduced |nN@“ﬂhﬁﬁgwﬁmeskwgnm%Oh@ﬂb@wnﬂep®hwmmgmmammtM1et port 21 Mthh
is part of . L hway sue, saline an
other age Itqstaggrfgla%%‘éc éh&é‘ecﬂjmpﬁ’r o t?ifg‘gstéxc ?n%qlfeﬁé%‘@ Ttheg%a%é)s,s&&%&wcemaﬁn opti cal
sensof ofalsp Agivaly sgiation o thy, tlsstgern@@wllzglonGmbdﬂbemmremnod bigimesesedi nput

vol ume ofg,ti.3SH8 Vbt by N certain
errbodlrrer?tnse i f veggegﬁggﬁeEF%ngggg%%uugg%hﬁpI Fyg%hmmuﬂﬁanﬁér t han t he
user |nptftlgurfit%em@él@rdlmgrfrgﬂmerﬁh‘m,cwplﬂagmset,aab@gﬁmthpMkwmlcmgnﬁehe vol une
of ti ssueoWhbgh ieS oleER& bulkd24 agg% b ain

enbodi nent s, l% 2§ BOFIIOH %f thgﬁﬁﬁgggﬁﬁééﬁgﬁgﬂ i ﬁ%hSM%OF&ﬁ&% may be
d|rectedt%ﬁmﬁﬁémgé%ﬁWeT&h@%@@ﬁﬁﬂwﬁtmhb@mghﬂmﬁéSM@@hﬁkomppwdpfae g., a

peri $5 al tolagndb Frer M AafONHHelice WRGH o user input
ut|I|2|nga%ne usgg |n§gr face. eAC%enégr %ﬁ%gﬁ%;@%ﬁ&%@ﬁ? §h§60e55|ng devi ce
present iatacheddo the filleraptee7ob afbereriixedto tlEGDEIWQQIE»hth@IQS eps paddided t o wash
and di saggreand @ alhfestics stife i R ice may
|ntroduceg§ pré se? Socune %1 %géﬁ%ng gggﬁ%hﬁéggqgﬁﬁﬁéﬁgcﬂgge%g%of ti ssue
col | ect edotidheaitis§ut omat ed val ves and punps. This cycle may be repeated in
the col | ecti ofhe sQR@HRL e dilfckdon cnﬁnlﬂpﬁd 19@1'1 lfbssg{ﬂ q’(ﬁ%% JLNESdJpat the
effluent liquid is sufficiently clear ev0|g Wanted material . For
exanpl e, AR Sistiuewnt roeHsof th2901é1tlctljn&ga1k0ﬁ@d T@@!lﬁ\*ti’@lﬂne tbre%fdhwglutl@lut()@ﬁ t he

col | ect i g prBantier o 2ho Bhnsd2the GARAELACL: LAl IhE JANRRLSGMaterial s have
been - 51 WD 20050/01%4813S PC%/USE 470%6% B&m%enﬁb g can signal the

pr ocessi AYCYENS it i enegdharive- bﬁ@qlﬁmétﬂﬂmhtv‘é@%tﬂ?mbmﬁ@l"élteératiﬁ@ next step..

Next, thePhoeesShigsd ey bcﬁ@m@){nt;l @E&QQ%@ Qlo?g Ak 90119519&5(?‘{[@@ gﬂ@u nt of
dlsaggregatlon agent based on the volunme of tissue co te

processi fyleeionchanbamiber Hdegn é?iftcif (raittee tugyanafraction offthe sebutipd Sgbaxt fon t he

col | gt i paurbiendias ok QhastdcRhBeely. REf xdpi0f s&k@é)gﬂoﬁg%e chﬁiuhhﬁds'né;' tial volume
of tissue collected or based on user 1 nput e ment Shown in

Fi gure 49U ghdecalligiogckumpst Bgar | tirangeiet tha‘élfglﬂwatttéﬂi metgddislyee bies added to the

col | ectlﬁa]océa%n@@rn sigRA) zﬁehfr&ugth{,fdgﬁceqeklb?&ﬁ&@aﬁreé%we%e 24, the motor in the
col | ecti on chanb f is activated via he processing device. The notor

activates t he‘\fuﬂb% ta»aeafm wrsiiygrant s tigheidhe ﬁobm@rb iprihe saengfatige cell

composition, is moved to the processing chamber 30. This is accomplished through the use
25 of the necessary valves and peristaltic pumps. In certain embodiments, before transfer of the
regenerative cell composition to the processing chamber 30, an additional volume of saline
may be added to the buoyant fraction of solution remaining in the collection chamber 20.
Another wash cycle may be repeated. After this cycle, the solution is allowed to settle and
the non-buoyant fraction (which contains the regenerative cells) is transported to the
30 processing chamber 30 and the buoyant fraction is drained to the waste chamber 40. The
additional wash cycle is used to optimize transfer of all the separated regenerative cells to the
processing chamber 30,
Once the regenerative cell composition is transported to the processing chamber 30 by

way of conduits 12, the composition may be subject fo one or more additional washing steps
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10 magnetic stirrer and a paddl e-li ke device wherein one or nore paddles
25a are rigidly attached to the filter cage 27 of a filter prefixed to the
col l ection chanber 28. The paddles agitate the in the presence of the

di saggregation agent such that the regenerative cells separate fromthe

ti ssue. THE ¥6VULBHN in the collection chanber 20 is BFT/EWEH 25 %%ett| e for
a preset period of 15 tine. The buoyant portion of the solution is allowed
to rise thyortadesp obthe pnecrgiption ihew. Tiinewsuret kmopil efs\eqstepad jegiduadbf ti e

el apses, c%mﬁnlﬂﬁﬁsw&/céﬁ% YRS h A, ﬂ#%ﬁ%ﬁﬂa@l e éﬂe}{ﬂg ¢ %ex&%ﬁon processing
device to renove the non-buoyant portion C er 40. The
transfer Sfep ﬁhf‘de&en@awgﬁlécmmwbmma}@e@@imctedu:e@eunmptte aéd%isqmlsmhl% al ong the
condui t lspadi AghQblesi®fal & Lok 86t detect that

t he buoyasn fI‘aCOtI 5?11 l(J)a the sol u?ﬁon&agtwﬁ‘g@%s '%%boc?qé g‘t%?ggr@ erred to the
wast e cha¥isesingehamberrdOéx irphge cambeds by ho@malmsnge: tike cgomhiivtlvdseadi ng  out

of the cahd fedpkoR s%mﬁﬁ th%%pnc&"sméggncgaa@d%%lﬁﬁtab gat the unwanted materials
have been renoved can signa he processing device to close the
required val vE$ vaggus fﬂﬁb@!W?Wftﬂ*ﬁ@rqwambd@yﬁmwfShcammBrguwffi arche sol ution,
i.e., the srﬁ&@n%@awb\a% C et Séem?gt%mﬂ? ¥ ssing
chanber 3(e)C This is acgo Frg hed roue @%Hﬁenwg‘geé%% {]m{érﬁ&gﬁﬁggessary

val ves aﬁ%imffégq@ﬁal?eflédﬁ@'ﬁﬁﬁsllusffﬁm@@f@apfnce@nmﬁmpéﬁglbeﬁ@rSéO\’(mansfer of
the regemehat b g el Lh;p]l%&em dhgrﬂbér%& EnclHiI0 CGimH 0, an

addi ti ona?gruvo utrre ou i ne : % dt 9 ﬁﬁs oﬁgﬁt ra?tl on of

sol ut i on PFlEAEPh sRyPriRing Wéoté%lhp@smgﬂ@ﬁ @hafm@"r: S@G 30. 3Am9t0h@|0re\haighg&:ycl e may be
repeat edzp Ahieh a&ﬁh:%erﬁ}é&ln?%5@?00%9(!0“&% ﬁl@ §0§e<;§“1é %ﬁgerttﬁ?t@%%nrﬁjlt@ Aand the

non- buoyant fraction (which contains e regenerative cel ¥'s transported
to the 3@evrearedsindly ©tsadsciompereaind theestasy eyearmorg Bud pasks 3055 idfhai ned to the
wast e chaaeF coﬁ@lltszﬂ@nd!@gdd%'t Frinf 'Elfélrotm%Qea@%ﬁlleﬁdlh@ml‘&%@ﬂli)‘f‘u@e oRkbipge transfer

of all the seqoarate generatlve cells to procesSing chanber 30. Once
the tegefsh st %Chd%lnlth"c Fp OSAo Rt ahamier shkgyendtiea freme $hwhaintiessi ng chanber
30 by  vaymof c&RE drand & m&r@ﬁorf%@@ﬁﬂﬁdn%'onHm%ﬁ’ndQ@to%HQlu@l e, Qiifpe or nore
addi tional washing steps - 52 WD 2005/012480 PCT/ US2004/ 020594 prior to
the star e8Pk ®shedent rati on phase. This ensures renoval of waste and

residual contamudnants! fdedr tzdm?mf;ﬁtlmci@&zfolegﬂreqmm%ld%gmﬁysmfluﬁr| Y,
subsequent to the concentration step, the regenerative cell conposition may

be subj eBPEEMESIEHET 61" Yrorae dtrdi'e ¢ SFrs condisipi- g addifupde flsidpathvs resi dual

cont gm NaMhsproctieh EAWRIRE 86 LEBEREk B S sAY nfafind: RIPME dud 4504 m«%smﬁg processi ng
chanmber 30 to the waste chanmber 40 in the sane manner, i.e., control of

val ves OPFRBY WicacST gHEY e F‘?“BI%‘&CHE&“ﬁ)Pb‘tfé’éesH“Pfﬁssd’é\Pﬁ%‘@bef 4s descri bed
above. Thgmwarious enbodi nents of the processing chamber 30 shown in Figure

4 are described in detail below The processing chanber 30 shown in Figure
4 is in the f8%iwayne sgal network 30.1 shown in Figures 7 and 8 includes a rotating shaft

comprised of two or more bearings 30.4, three or more lip seals 30.3, and an outer housing
25 30.2. Inthis embodiment, the bearings 30.4 further comprise an outer and inner shaft (not
shown) referred to herein as races, These races may be separated by precision ground
spheres. The races and spheres comprising the bearings are preferably fabricated with
material suitable for contact with bodily fluid, or are coated with material suitable for contact
with bodily fluid. In a preferred embodiment, the races and spheres are fabricated using, for
30 example, silicone nitride or zirconia. Furthermore, in this embodiment, the three lip seals are
comprised of a circular “U” shaped channel (not shown) as well as a circular spring (not
shown). The circular “U” shaped channel is preferably fabricated using flexible material
such that a leakage proof junction with the rotating shaft of the rotating seal network 30.1 is

formed. Additionally, the lip seals are preferably oriented in a manner such that pressure
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centrifuge chanber. A detailed illustration of the processing chanber of
Figure 4 is shown in 10 Figures 7 and 8. Such a processing chanber 30 is
generally conprised of a rotating seal network30.1 conprising an outer
housi ng 30.2, one or nore seals 30.3, one or nore bearings 30.4 and an

at t achmenWOo9PAt1280. 6 for connecting the processi ng chREWE&NKBIThe
centrifuge device present in the re-usable conponent of the system one or
nore fl ui fdmptact hgen&@n& deh chhygositiboflowiof thoogidiie p:sceesimmdﬂnb:g couxds ther om t he

rotating seal In.a cen e which is in
the form®f *&H" gb O%é"gteﬁﬁs&%‘é’rongﬁf h’cﬁuosf%%f’s}??%%yfwraﬁ mgéas tg?séqnnqﬁ% frane is
conpr i sedecadd morie safuredtnn @osbﬂh bﬁwazofaandor(mee @m:ulamh@s trandibes) whichmaenual | y
re-position t|n seal ne%wqm§r30 lis

i ncl uded fl%ablgr?Pex a”d“ﬁa‘qtmﬂC HS’“?&S “egéreﬁ . Or e“tg ¢ 28 0cEssT g chanber can
be maknt axomwaoat}strcemnrﬂgeezd:nmdorkmm 'Iﬂerhea@ehetat@irbyotrh@rﬂllemtfdmpat hways 20

of the progess QQO(} nt}:% coStr nlfz-cptol;?%v%n ﬁgelggftlhe cels 7 n.t esoﬁ SioMRROE s (e.g., to add

S
seai ne
agents or vvagrﬁ e Cent i fuge chanber

of the pﬁmmgmvaﬂghrommnmmagc B mumbngccoﬁﬁﬂeha:diiyafor pgneiadelenopwor kK 30. 1
shown in l ate fﬁr copﬂrugtmgqge rog?@ ﬁ%afr %lﬂl g@%reg ohhe do(?maé Ehslﬁ%ljngl two or

nor e bearln S ee “or an-ou ousing 25
30. 2. Incbrlnessn empo v itetht sealshaed abe:amrmgsm&@t btwferm mhmtatmgmmfuascéthan out er and
|nner shaft1 (not shown) referred to herein as races. These races nay be
separat ed by preci sion ground spheres. The races and spheres conpri sing
t he beari ngs anreothnefmeodipty tHeatynting atabaktwirk BO.1 rerb@piisl obasingobebef or cont act

with bOdlsLa)(S(; J’: %THrc]i%g agr %sggt%n&gﬁokﬁlg '}éﬁ g@ﬂgﬁt} %lée?lgiowdésg a)?g&slgﬁﬁ fo(fgm act with

bodi l'y fl'uid. eres ‘are
f abri cat étlagsi magler ¥iorh @0ldexmpphése theisierity nBthaisieind én oothet endodingnt

Furt her eﬁfptat‘n{% qEJ“h&wﬁﬁ%q' U?o”%) ;qetd*%?mhl')ﬂE@?pr\lNg ?aﬁgﬁéeﬁs%?wmﬁﬁﬁ%t‘e%d of a

circul ar annel citcular spring (not
shown} . 'ﬂlmenchwdlmijﬂlad paths! Téihaq:aédﬁéhs;rfate:lcatcclsofprn@tcehab\blluyh faabe ftodizedd usi ng

flexible agﬁélf"f{s 8 li tae%cﬂgtn@af\] wﬁmohtq@hg%ﬁ Braﬂgt Jfrléﬂl%ddﬁ)x@l Agﬂc?tr&atq % Ot ating

shaft of at’l y, the lip
seal s ar eetpypéc%r!abctoymmmethoédpmmfaermamdeks (gmhomﬁa\thlthcees@mee -53 VO

2005/ 012360, AT} UR0RALARDRY A U ARG (LSIRNELAH Ly BuBeL) eRrRoS! Lior

fl ow ng rocessi ng r caus seal assenbly to tighten
its Junctanqislnﬁrwbdﬂﬂlmdmethpcﬂwainaaﬁgd)slhﬁwblbyldwaa}) opkd fovdrdasladvindiidthon. The

seal ”wcsg n%%%&fésssr@c%%aeﬂﬂrg Py cxxg]smsf?eg SQREARL hOBEELI6 ki YhilayC! TP (not

shomn are ' capabl e of expandi r co apS|ng as needed in order
t 0 engageotc greaowition for lecroitogevoditinges i grog@sing dfembhicdy dhiat i ng seal network

30. 1. Thgg@ﬁﬁkstggﬁk%ﬁ%gqotmﬁggg Qﬁ)ggthérhe rotating seal network 30.1 nust be

controll to prevent lysis~o s in the solution which is being

nmoved t hr oughlhehesepuigivage! comppsitioraypupwedon fheloblideden dymbdr @v alesgaml e,

sel ecti NG, a path through the axis of rotation of the rotating seal network 30.1 and then divides into a

25 minimum of two fluid pathways 30.5 each of which radiate outward from the central axis of
the processing chamber 30 and terminate near the outer ends of the processing chamber 30,
i.e., within the centrifuge chambers which house the output chambers 50 (Figure 7 and 8).
Accordingly, in a preferred embodiment, the processing chamber 30 is comprised of two or
more output chambers 50 as shown in Figures 7 and 8. These cutput chambers 30 are

30  positioned such that they are in onc orientation during processing 30.7 and another
orientation for retricval of concentrated regenerative cells 30.8. For example, the output
changes are tilted in 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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hard material for constructing the rotating shaft, polishing the area of
the rotating shaft which conmes in contact wwth the seals and m nim zing
contact between the rotating shaft and the io seal. In another enbodi nent
the rotating seal network 30.1 is conprised of a single rubber seal 30.3
and an ai Wogpaside4s{not shown). This seal and gasket pPOUVBREN-E20TG#t uous pat h
for any biologic matter which could conprom se the sterility of the
system | mo@soizlbamtentbd diteesntnerdibecetlotaathe Agnagaterftetdonk thdbutjuti S conpri sed

of multip ri,ng | gaded .s .3 which | ate .15 the individual fluid
paths. - ThATRER h BRGFE T EE il oo A b RHH be st eri | | zed
as wel | asnbedakentt fied pah 20.5 kgorshadtdd sWhtth’riDutspllmdﬂjtslldhamiptodeﬁir@m@inhﬁf enbodi ment

the rotatjn e pa eram ¢ di sks
(ot showheh e EIFEr % drosf P na yEt e Bk e i nat and < he
rot at ison akmicrsevgyistoesm thaehimothambers &) (cnalshodnyshﬁhis bmbodamt hege embodi ment t he
fluid pat\mlﬁ@r)és E’)ﬁ’ eh%xt%v% cgll &%ﬁosmon and/gr\l\eclgltwesssrvg\%l&o%s )?tchgl\;}u? ¥MF gé]%?{g\émrt% ZQ respect

to the processin conpll exi bl e
fluid patlhﬂﬁyentmfogéaihmbmendﬂ&MIoutpumharﬁimrs cemaryy two revol utions of the

processing Chm%fe%ncc tol%1 ures [:}19”?& een collecf"on cfh(é}ﬁ%eggj& ?x{d I ng seal

al t oget her. The regenera FVe ce 03| 50N 1S the collection
chanber Ztﬂocadsmgghaalbeff3madutma.’t4knnﬁ bmecnaghret\hezeaxﬁrsayoiepr@icﬂﬁiInra of the rotating

seal et ‘é}QJf%ﬂqe?er% o%ggn tﬂeevrz]ilvgét/ aree ecfrrl(_)mgclmhcagva]ves inmdciﬂlon sen, ‘r{' d pat hvvays

30. 5 eac Whi Ch radi at 6 6 e central’ axry ofsorf e processing
chanber 39pasdretsarson 23amey lwemvlctehea lowtwath tlenpdsening thebpr Boed dieng chanber 30,
i.e., wt [ [ h the t put chanbers 50

(Figure fggéaﬁgnn}%?l%&%%o?ﬁ?ﬁ%‘%}%%@ﬁga%d\4\4}1 Crg?crt %&%ﬁcﬁgwm%ﬁ (%éestsﬁlé processi ng
chanber 3@vitepresonpn ittseduable towpooent (Frprel 9t putmatttbadrerargdnaspsiiown in

Fi gures heasggeng These out put chanbers 50 are 30 positioned such that they
are in one orientation during processing 30.7 and another orientation for
retriteval of Tonewntsderddepegeneotabd wgenceliteselBhniosifiarindheanpiige t he out put

changes %Ea@nbte 5 ahcﬁ%tlkzéﬂe f?u”‘?:en@rﬁ?é edegi ({ tlhr%ggéllo Jo%%ﬁl%lcatic% \’63‘ p qle pg(g:]teger angl e for

cell retri eva t'Han t he
processi mgvieerngihe sysTive Thmeggmatw cﬂﬂgomﬁosutt@e léUhttnpsubjectﬁzﬁHaﬂbEF 50 may be

2005 015458 Rl B8 Sy i3 AP ek b VL RO PHEHEGRARIE 0 Drive
cells caﬁdbeteqiwmf#@aweympelt i evieid e!fﬂb@)immt#ﬁetfmepmay betraerydreshd0 when they are
in tl%:" r?ﬁt&j&%}ég}hy cgrtﬁrgl %Eér ut?'Q'mBC l’*x%klré'gth@‘co?l {)éztlnchqs sul’o @l dh?ﬂhe enbOdl nent,

fluid pa ) iS co truc ed suc hat ts outsi processi ng
chanber aprmiekimteln 4ebtmesdhesforce of drevity étr e pertadcs amomm@eipﬁ@ws@l Ate chanber 30,

% %h?ﬂ chﬁ%eﬁﬁﬂ% %H%@ed%uc@lnﬁaﬁpﬁB&e%h%ﬁes%ﬂﬁ% hablber OHh E’klﬁalpha”ber s 50

(not sho Is e I ment arge unes o regenerative cel
conposi t reerveniy Be dendepariialesand edb. uthcongutehembendyrebins thealanyp oartices

in what is termed a ‘cell pellet’, while allowing the lighter supernatant to be removed through

25 a fluid path, e.g., a fluid path which is along the axis of rotation of the rotating seal network
30.1 and travels from the low point in the center of the processing chamber 30 through the
rotating seal network 30.1 to the waste container 40. The valves 14 and pumps 34 signal the
processing device to activate steps to remove the supernatant to the waste container 40
without disturbing the cell pellet present in the output chamber 50,

30 The cell pellet that is obtained using the system shown in Figure 4 comprises the
concentrated regenerative cells of the invention. In some embodiments, after the supernatant
is removed ard directed to the waste chamber 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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to the centrifuge chanber and/or the output chanbers directly. Wth
reference to Figures 4 and 7-9, between the collection chanber 20 and the
processing chanber 30, a punp 34 and one or nore valves 14 may be provided.
In a 10 preferred enbodi nent, the valves 14 are el ectro_rrechanl cal val ves.
| n additi 8 208¥H&Ps, such as pressure sensor 29, nmadCHESHMEIEed in |ine
with the processi ng chamber 30 and the collection chanber 20. The val ves,
punps andegen®or selaed remaveoonastd prateinharddtBerfit0 c@S®LNG as delVasce present ](c)n tEe
Systom 1 Roe BN b b E e el SP e B S e P BoHErHE e colt
conposi t iapgthiripat! hBappemintaid dpd t:mha;aﬁea:e@fgndat)afbt inethtiepetibiofcent ri f uge devi ce
t hr ough NLEAL t he % ste The
r egener at éﬂﬂd ﬁscnglnrrli)tgoglm ?eﬁ%sef%dt %e%et lgfoé"c’%ed %T% ergsu%}nésu 1F“Bg'ir!pam*red | oad
for aspres lpmogﬂdamﬂw waegtke ¢hamberBsdthabmash hﬁheamlmentdes:hbéd dsuwangrbegi nal | y
Fepeat ed 1o U heE i RBhe LB suor G BT R e Tt B ReP R o, t he
conposi tlbgnelffsmsijbjlfexdt tujest to eghahaalek pofity oéppwmmammfeteyl séQBoit ilmestainhe force of
aravi 0 9y BRL bR} cARRLANLTRGE L B AL S LA ghgroer S0 1
reservoi rfhg mﬂcmfretiq;lenf‘segepaam\{e_(cblés>bamdd ety the syafhesmmpmf:gmiaamer 50 retains
e, 9EnS2 BAIAEhED sl ikl ISR A o RhnfEL L, Wbl 21| o D e
pat h whi dﬁlﬁsgica@rwrﬂgdmﬁébhm s of rotation of the rot ating seal nétwork 30.1
and t gﬁvte'hz ffzg@gglpgléét PP He dulbut B GFE fhy ALy L18yRIAGLERL0G Chamber 30
val ves Mlaatwdu@mmgpﬁﬂprgtegmamgetaﬁ@themu@oedwsmbﬂg; Sﬁlexpmaeorted)mabdl vate steps to
Lglmﬁvgef hﬁe@g?gé@ﬁ{pﬂ&& f&gghgﬁ?msfm (ER DA s e it bORM eﬁsfg[ bing the
obt aiihed dﬁgmﬁgaltméovs@@taeqwtshmtlmm tﬁe oy clihrrrbgrﬁﬂmlwsmyfb@ rerrmﬂtent rat ed
upor nat ot ok ST w0, TR o o BRIP (RRASL RERE 8 05P% 1701 0 path
30. 5 may SH@pigs @g cangrineemeysgretydnget Ha cortafl enpefliivetts, tiiranitpuscohsmaed af t er
Re- suspercy ol of "t e eel A mAalt) bR AR leolldom B0 FRer washi ng
of the - cBHONAG @@@@fc@mwsghamw WCWWG@Q@@@M andggesfdhatcponeratel | s to renmove
unuan oot 1 Gl M RRRM: Solc ARPRNANR AR A5, LGLEASERS L he {1 o of
%
oxygen to the cel e resulting suspensi o ected to another
| oad of 5}@?&}683(@1%15@@ sub(rgt toi furdsr mrh@SSﬁlmrﬁ@éeqelﬁbeghawteyh@rQmorasnmrhml period of
appr 0X1 MRbE ki oao MRS or AVl €l flr RSCORFY GRH PENIE! it LogNed, and the -
resulting su
t he man n%}mp\gg@éﬁowgd} Egoy &t ﬁﬁynstg@cted such that it can be connected to one or niore

additional systems or devices for further processing as needed.
25
Although the foregoing systems and methods have been described herein with a
degree of specificity, it is understood that the present disclosure is made by way of example
only and that modifications to the structure of the system and sequence of the methods
specified may be made by one of skill in the art and are intended to be encompassed by the

30 present invention.

A number of publications and patents have been cited hereinabove, Each of the cited

publications and patents are hereby incorporated by reference in their entireties.
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performed with saline or sone other appropriate buffer solution. This
repeated washing can be perforned nmultiple tines to enhance the purity of
the regenerative cell solution. In certain enbodinents, the saline can be
added at any step as deenmed necessary to enhance processing. The

concent r at @mHEWPegenerative cel I s obtai ned using tH€U§§§9@HW§ﬁomn in
Figure 4 may ro vary dependi ng on anount of tissue collected, patient age,
patient profile etc. Exenplary vyields are provided in Table 1. The final
pel l et pregentaigngde out put chamber 50 may then be retrieved in an aseptic
manner using an appropriate syringe after the output chanber 50 is

posi tioned i nTexeskillpdiiethe at vhrecppire pr heabls t§ eerem|using apwomlthan| n ot her
enbodi mentSine £ inal - | I . L0 a container
inthe in thegﬁﬁ?%ﬁ?ﬂgﬁgﬁggg&%%ﬁﬁﬁ?%ﬁéﬁﬁéﬁgggggh%@%gymgﬁﬁgg?%red or used as
needed. TsicEbeddwteni Perh qquiyalbus drpingngeddp br opemmsed bothafadiowig zeimsFor

exanpl e, the container may be a syringe. In certain enbodi nents, the output
container 50 itself nay be heat sealed (either automatically or nmanually)
and isolated fromthe other conmponents of the processing chanber for
subsequent retrieval and use of the regenerative 20 cells in therapeutic
applications as described herein including re-infusion into the patient.
The cells nay al so be subject to further processing as described herein
either prior to retrieval fromthe output chanber or after transfer to a
second system or device. The re-usable conponent shown in Figure 14 is
constructed such that it can be connected to one or nore additional
systens or devices for further processing as needed. 25 Although the
foregoi ng systens and net hods have been described herein with a degree of
specificity, it is understood that the present disclosure is made by way of
exanple only and that nodifications to the structure of the system and
sequence of the nethods specified may be made by one of skill in the art
and are intended to be enconpassed by the 30 present invention. A nunber
of publications and patents have been cited herei nabove. Each of the cited
publications and patents are hereby incorporated by reference in their
entireties, -56 WD 2005/012430 PCT/ US2004/ 020594 EQUI VALENTS Those skill ed
inthe art will recognize, or be able to ascertain using no nore than
routi ne experinentation, nmany equivalents to the specific enbodi nents of
the invention s described herein. Such equivalents are intended to be
enconpassed by the following clains. -57 CLAIMS: What is clainmed is:

- 57 -



1. An automated cell processing device for isolating adi pose-derived
regenerative cells from adi pose tissue while nmaintaining a closed, sterile
fluid/tissue pathway conprising: a. a collection chanber, which is
configured to receive adi pose tissue renoved froma patient, and

di saggregat e sai d adi pose tissue such that regenerative cells are
separ at ed fGlowiMheWhitssakainpgd ise mai ntai ning a closed, sterile fluid/tissue
pat hway; and b. a processing chanber that connects to the collection
chanber, which is configured to receive said separated adi pose-derived
regenerative gells f vomutidigate¢ obll poktBmoCRRaEbes: Mbluie:; sBpeaieRivg a cl osed,
sterile fluid/tissue pathway; and c. a centrifugation device that connects
to the proltaS8FiAGveHAlpEm agippserissue whighmegirisatreleshodtle il dune

adi pose-de ative cells received fromthe processing chanber
whi |l e nain?gﬁﬁ? L&gﬁgﬁéged sterile fluid/tissue pathway; and d. a

pr ogr ammabl e processhngmﬂkmn@edmaﬂahhdndﬁmnmnﬁgmmdaiumavwmﬂmoamﬁwueontro

of the collection é?anber t he groce55|n angb t he gf rlfu ation
device and aSUBYFATER TBiFELANdALaceCe d @ﬁﬁ%%ﬁ“%@%“[éiéﬁ 1$1345C devi ce
of claim1, V\é't%%le“seb'é&%icrdefﬁﬁﬂﬁ{caﬁésﬂ@whﬁgHaﬁnﬁhﬁlgsd 8RB idie MRid/EhRe

aut omat ed ceII processi ng device of claim1, whérein the regenerative

cells are progémwvaioendel I's. 4. The aut omat ed cel | processi ng devi ce of
claim1l1, wherein the_regenerati on, of

and progeni t or celI's™ ?ﬁﬁmé§¥%H8 hm“@PPmﬁ?%'g%%@ﬁﬁla%v$%%h%fwg]§1%1l

wherein the sepépatado %&Gl\/@%@lﬂ@@;ﬁﬁfﬁt@& ediphegenerealbpekEht Seldy PoriWhd abl e for
infusion into a patient. 6. The automated cell processing device of claim

5, wherein tHeoleeisrdambeywhileBriniaiaing af desed) dedld Tuid/dssyc padveanewt . 7. The
aut omat ed cel | proceé%'&gtlggg\{dt@ﬁ d%?m? s Hnec S:ikgé @o§£§lpg%h££8éﬂ %cﬁls

chanber is further conpris ter ousé cage withiR the
col l ection odoaﬁ@ereducocarrmmmme tdié adippsd-atrbddacicpeseve eslisweckivepioerth | ve
cells and pass free |jpid, .blood, and a washi ng (;ﬁLHijon 58 8. The

aut omat ed cemfocpsasae%g%f%ﬂ devicaRBRIiRGR foped wisBlell Hoiha et iad

chamber conprises a &%ﬁ%@gln%a% xlbcé@sﬁlgéﬁéﬁglc SSabl WY & E’nh&mEQ{bfn'\g Qﬁjdto

di saggregate the adipose tissue receliv from'sai d subject such t he
adi pose- derivednmbgéhemakaQldemﬂgnthepuseﬁamaﬂmdﬁkrmma@mnﬂhgdumakwum|ssue
as the rotat%ghgﬁ%g%&ﬁ(bgnggk%gted, whil e maintaining a
2. The automated cell processing device of claim 1, wherein the regenerative
cells are stem cells.
3. The automated cell processing device of claim 1, wherein the regenerative
cells are progenitor cells.
4. The automated cell processing device of claim 1, wherein the regenerative
cells are a combination of stem cells and progenitor cells.
5. The automated cell processing device of claim 1, wherein the separated and
concentrated regenerative cells are suitable for infusion into a patient.
6. The automated cell processing device of claim 5, wherein the regenerative
cells are formulated into a medicament.
7. The automated cell processing device of c¢laim 1, wherein the collection
chamber 1s further comprised of a filter housed in a filter cage within the collection

chamber to retain the separated adipose-derived regenerative cells and pass free lipid,

blood, and a washing solution.
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closed, sterile fluid/tissue pathway. 9. The automated cell processing
device of claim8, wherein the paddles are attached to a filter cage
within the collection chanber. 10. The automated cell processing device of
claim8, wherein the rotatable shaft is agitated through a nagnetic
stirrer. 11. The automated cell processing device of claim1l1, wherein the
collection chanber facilitates disaggregation of the tissue through

rotati on of agrotatahle shaft .c rised of .paddl.es such that t addl es
foci |1 tate di Sagar egatton BrshEMRELSERa B RECLLE, Rdihatiith i dReRET ©s
rotated. 1Zhanlhe compeis@teGtaalt sIHTOLRS phdilesd QMiREs 0bnfidudddotiisadRipeienhd he
rotatable shaft is rotated through a drive nmechanism 13. The automated

cel | proced3iPA% ey weciyed Bpay spidisubjast surdrthaidhprdispssglesvedeaganegti sotalisi on.
14. The autQnat e L. B i.neg..devi Q [ 3y rei i.ng
soi uti on | Seaapy el i RUPEERSIAGLEH! B8 RubloTh IohoitthE] bl ol
further conjpsid ktegledhaedbissucmutevdi, saggr egati on agents. 16. The aut omat ed
cell processing devi of claim 15, wherein the disaggregation ent is
sel ected fron'the gri_ﬁ%ak&%%@ﬁe FIACS T HAdRTASE ™ by TR U 1&5@8@,8 are
hyal ur oni dasfhedROXNRERAPYGBASGe cbiIREHASEarkdd, PEPSin, or mxtures

t hereof. 17. &ge aut%g;%fd cell processing device of claim1l, wherein the
processi ng cHanber tbwerdati] ipeasssionéeveenifraldiogk vdiearrbérc, rottdbdd i s
configured}htigeﬁgiqiéhe 1Se araged,adjpose-derived regenerative cells in
the proces$ihg 8%€W%e1“aﬁﬁﬁﬁﬁﬁﬁ? fitti'flugati on. 18. The autonmated cel |

processing demi.ce of Thd aitBmaibd i QFRleksif eV R ai DN, Svhef8R il Jotg&igghanber s
further conprises at |east one output chanber, which is configured to
col | ect t h&aptseBxstlitaieediseatipration @é thotisaus beaibrattioe oferatatabkshaly. The
aut omat ed : I | £ 16l akm;: ein:the. r re
out put Ch5%@3%59%?ﬁﬁﬁﬁﬁﬁggaﬁﬁbgﬁﬁﬁﬁég&g%}ﬂéﬁgﬂggg%ﬁgﬁgngﬁﬁﬁ$ﬁﬁﬁgg 6n and a
di fferent tanghtetableahaft & doecdéd.on of the concentrated regenerative cells. 20.
The autonmated cell processing deyice of claim18, wherein the one or nore
out put chambe? can bENAHRAAES celbProsessing vk of slainrs, yéberin theaokidle for
coIIectioqmgﬁiggﬁhm&ﬁﬁﬁﬁwgg@g@g?é&g pgfative cells. 21. The autonated cel

a

processi ng device of claim?20, further conprising a
13. The automated cell processing device of claim 1, further comprising a

washing solution.

14, The automated cell processing device of claim 13, wherein the washing
solution is saline.

15. The automated cell processing device of claim 1, further comprising one or
more disaggregation agents.

16. The automated cell processing device of claim 15, wherein the
disaggregation agent is selected from the group consisting of collagenase, trypsin, lipase,
hyaluronidase, deoxyribonuclease, Liberase 11, pepsin, or mixtures thereof,

17. The automated cell processing device of claim 1, wherein the processing
chamber comprises at least one centrifuge chamber, which is configured to retain the
separated adipose-derived regenerative cells in the processing chamber during
centrifugation.

[8. The automated cell processing device of claim 17, wherein the one or more
centrifuge chambers further comprises at least one output chamber, which is condigured to

collect the concentrated adipose-derived regenerative cells.
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syringe for renoval of the concentrated adi pose-derived regenerative cells
fromsaid cell processing device. 22. The autonated cell processing device
of claiml, wherein the processing chanber conprises a rotating seal which
is configured to maintain sterility. 23. The automated cell processing
device of claim22, wherein the rotating seal conprises a rotating shaft,
a bearing, a lip seals an outer housing a circular channel, a circular

spring, or ion there aut ommat.ed. ce cessi ng devi ce
oF olaim 22 tierof n hatPplEi Pé%%qw%ﬁ%rr% S GG SR e
single r Ubb@!fpuﬁﬁﬁtinbeﬁsrm@hftecgétsd(ﬁffero@it SRAE BGihLadedusaairsandd dlﬁereamlrgléil sk,

or any conbination thereof. 25. The autonated cell processing device of

claim1, ﬁﬁFﬁeﬁn@@ﬁﬁﬁﬁ%@ﬁ@mﬁ”ﬂ%bggeﬁéﬁéﬁﬁeﬂﬁ 26. The autonated cel
processing deyi ce of 1gl aim.2 do S)r(?de 1%%80%@&5&‘60121 ﬁ{&ﬁl@léﬁ A 'ogy{o?gzgo

recei ve coll agen, proteins, [ip tes and nponen

The auto r’rabetq:iutccéllahlbpr mdﬁ:Shﬂlgladg\re-q&)smfonGdi & aikb at hbangl ot dﬁﬁ]caﬁid @gea,

pr ot ei ns, |ds oc tes and matri x conponents received by the waste
chanber ar@” Eiﬁ%@é}Q§ 't“§eﬁgration or concentration by centrifugation or

filtration. 28. The qu¢ %&@Qd%@ ] Ipr&fe@sqﬁféém& (QecYélﬁleZ(Pffm@ﬂ@'cmiénm grein

the collection chanber and processing chanb are connect rough

t ubi ng. 29syrifge fautmoutled thllcpntm@tmlp@edEmwc@rqgtn@ hiavenec®B fronheridiall t he

t ubi ng co rlses ensors. 30. The automated cell processing device of
claimi, 5§ng%ewgollection chanber and the processing chanber further

conprise at I:xzast ONBhe/AlYBateB BN pré8BFRY devitle of GBI NAHHeAN IREG8Qksin$0 31.
The aut omated cell processing device of claim 28, wherein the col | ection

chanber, tHEMPFOLWBRIINY 2cHatibRicabwhidhds pmﬁwgecbﬁoenmn@pwarbh@ 32. The
aut omat ed Ce'ﬂ pr Oceﬂ?é aﬂgorgrgt\éﬁ %811 grtoglgies?nggr}_f:% \Mfe[al rQZt w% f:e%{] {hle l%tag%%%esal nlgce

or the processing device are “re “dut'sirat'e

devi ce of @hgirizeSOrotaiayrdhiaft, Zﬁh@lrln(gﬁﬁlllf)iséalg@hldﬂﬂardﬁﬂélﬁ@ afdifdﬁherbhﬁim@phl ses a
centrifuge . .no or a centrifuge notor controller a centrifuge brake
cont rol | er¢ircy éﬁ?’&:@hﬁ‘%%{m@ﬁa‘ﬂ%@@@f’ :34. The automated cell processi ng

d f cl 1, t
C ﬁ\elllrrg:r 0 t ﬁ e@'époc es\é\?ﬁ{; eﬁ%ﬂnﬁt@@ c®lf P&%Es%ir%%eg%ﬁ@&%@@%@ h%vﬂlﬂ%u{ € rGEfg Ldapi0e

comprises a rotating shaft, a single rubber seal, an air gasket, a spring loaded seals, a
ceramic disk, or any combination thereof.

25. The automated cell processing device of claim 1, further comprising a
waste chamber,

26. The automated cell processing device of claim 25, wherein the waste
chamber is configured to receive collagen, proteins, lipids, adipocytes and matrix
COomponents.

27. The automated cell processing device of claim 26, wherein the collagen,
proteins, lipids, adipocytes and matrix components received by the waste chamber are
suitable for separation or concentration by centrifugation or filtration.

28. The automated cell processing device of claim 1, wherein the collection
chamber and the processing chamber are connected through tubing.

29. The automated cell processing device of claim 28, wherein the tubing
COMPIISEs Sensors.

30. The automated cell processing device of claim 1, wherein the collection
chamber and the processing chamber further comprise at least one valve, pump, sensor, or
combination thereof.
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by directing flow through at | east one punps. 35. The autonmated cel
processi ng device of claim34, wherein the punp is a peristaltic punps.

36. The autonated cell processing device of claim35, wherein the punp is
re- usable. 37. The automated cell processing device of claiml1, wherein

t he processing device further conprises a user interface for an user to

i nput paraneters into the systen1 38. The aut omated cell processing devi ce

of claim1, Wh rein roc devi.ce ,f urt he ri,ses

SRR AN 2 ST o e R P &11016%3%9?@?%}%
confirm preRmegs: anapﬂ;caésﬁaﬁellameﬂ01omeﬁrtﬁ J SreQlis f@m nations thereof.

The autonmated cell processing device of claim wherein a first portl on of

t he adi pose ti&sue rEh@)@‘étQUTak(@rﬁeilW%é&lﬂééﬁwl‘?%oﬁfé@ﬁi Loviwegaile eengdbge
concentr at 83"‘&6&29@@1?‘%%?’ c?ev C% a@@g &8 I%cond portion of adi pose tissue

renoved from sal asi 40. The automated cell processing
devi ce of claiin 39, W‘malﬁbmatclde:cﬂ(pmsb1ng3@dfm¢m ofimadli, poeeeit iigsue i s set
aside in a sanpl e chanper, 41. The automated cell processing device, of

claimi, feipeRaiadvicsifHghacompaises 2 erbigamaived confalugpeotateeibalied acel |
processi ngc&ﬁwug@bm@%ﬁwneﬁﬂma bRbihalibf uaddytive is a growh factors, a

re- suspension fluid, a cel Iture reagent, a cell expansion reagent, a
cel | preservatd on redgemtomacdlckil mmaimddvdm: afedgent, wisreic drelyirnassiogs

t her eof . eI I roce devi ce qf cl | m 1

compr 1 i ngrieapp R it s elh e Be T Her Grtber g1 My g HaGbab o
i sol ating @d@lmﬁgg@@wmﬁq@heg@%gr@r@ wpsel I's from adl pose tissue while
mai ntai ning a closed, sterile, flui g/tl ssue pat hway conprising: a. a

col l ection chdnber, Vg @Homatedopl Prperssina devicscdicledmaidh, pisesin ths puap is eroved
froma pat e‘?@falt gr#saggr egate sai d adipose tissue such that regenerative
cells are epar at ed #f om sai d adi pose tissue while maintaining a closed,

sterile fluidd/tissuthqaitbmagd celhprdiessthgdedtRsSichgm@iamereit Mapuaprinests to
the collection chanber, which is configured to receive said separated
adi pose- déts?Rléd regenerative cells fromthe collection chanber while

e e i sy oseiuguhhe LMALLLIBR RRURY Sk Bk SSi e
assenbl y idvredfitiguceshptisescomee nteréice fohe i mspul(tﬁmmﬂehs into the system.

38. The automated cell processing device of claim I, wherein the processing
device further comprises a display screen to display instructions that guide a user to input
parameters, confirm preprogrammed steps, warn of errors or combinations thereof.

39. The automated cell processing device of claim 1, wherein a first portion of
the adipose tissue removed from the patient is used to separate and concentrate
regenerative cells and a second portion of adipose tissue removed from said patient is set
aside.

40, The automated cell processing device of claim 39, wherein the second
portion of adipose tissue is set aside in a sample chamber.

41. The automated cell processing device of claim 1, further comprising at least
one additives.

42. The automated cell processing device of claim 41, wherein the additive is a
growth factors, a re- suspension fluid, a cell culture reagent, a cell expansion reagent, a
cell preservation reagent a cell modification reagent, or combinations thereof.

43. The automated cell processing device of claim 1, further comprising a cell
culture device connected thereto.
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regenerative cells while maintaining a closed, sterile fluid/tissue

pat hway. 45. The system of claim 44, wherein the filter assenbly conprises
a percolative filtration device and a sedi nentation device. 46. The system
of claim44, wherein the filter assenbly conprises hollow fiber filtration
device. 47. The system of claim44, wherein the filter assenbly conprises a
percolative filtration device. 48. The system of claim44, wherein the

filter assembly Corrpr'/ji ssy%ﬁ’n?frbr is%llé‘{}nrgia%%ﬂo%p—dgref\\\f/édc l%gm%%ative cells from adipose
tissue while maintaining a closed, sterile, fluid/tissue pathway comprising:

a. a collection chamber, which is configured to receive adipose tissue
removed from a patient and disaggregate said adipose tissue such that regenerative
cells are separated from said adipose tissue while maintaining a closed, sterile
fluid/tissue pathway; and

b. a processing chamber that connects to the collection chamber, which is
configured to receive said separated adipose-derived regenerative cells from the
collection chamber while maintaining a closed, sterile fluid/tissue pathway; and

¢. at [east one filter assembly connected to the processing chamber,
wherein the filter assembly is configured to concentrate the adipose-derived
regenerative cells while maintaining a closed, sterile fluid/tissue pathway.

45. The system of claim 44, wherein the filter assembly comprises a
percolative filtration device and a sedimentation device.

46. The system of claim 44, wherein the filter assembly comprises hollow fiber
filtration device.

47. The system of claim 44, wherein the filter assembly comprises a
percolative filtration device.

48. The system of claim 44, wherein the filter assembly comprises an

elutriation device,
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