USE OF ADI POSE TI SSUE- DERI VED STROVAL STEM CELLS I N TREATI NG FI STULA
Cross-Reference to Related Applications This application is a

cont i nuatworreden3pamnt of U . S. Patent Application No. 11/ @6%/EP8ds/0bich®d on
February 25, 2005, and a continuation-in-part of U S. Patent Application
No. 11/056, 241, filed on February 14, 2005, the contents of which
applications are herein specifically incorporated by reference in their
entireties. Background of the Inventibn Generally, a fistula is an abnor nal
connection or passageway between organs or vessels that normally do not
connect. Fistulae can develop in various parts of the body. For exanple,
types of fistulae, naned for the areas of the body in which they occur,

i ncl ude anorectal fistula or fistula-in-ano or fecal fistula (between the
rectum or AISEOFaADIROSEITISSUE-BERIVED SKROMALSTEN, CELLSANCGREATING st ul a
or A-V fistula (between an artery anﬂ‘, %,gbg) biliary fistula (between the
bile ducts to the skin surface, ofte 1 & by gal | bl adder surgery),

cervi c%l fistula (abnormal opening in the cervix), craniosinus fistula
(betweén the intracranial space and a paranasal sinus), enteroenteral
fistula (RefeRfdriicetdBedatell AlppfichddiRSt i ne), enterocutaneous fistula
(between the Intestine and the skin surface, nanely fromthe duodenum or
the jej unum or THie dpptitdtion &Nt £r endiguatn-ihipattulofl Ukt Reent tAgplicati@stiNoe and
the vagina), gastric fistula (between the stomach tq the ski urface),

met r operi t f@gb%fli tied P HebiNaBh 20nS00eAlE & ranYBIRHOR SR c‘gvi]t%) Patent
perilymph Alsiciich N8 118896, 28! ARADNINEIBIY, 2065, (RELRSTHRs 6MOhith BEIR 266

i nner ears), pulnonary arteriovenous fistula (between an artery and vein of
t he | ufigs,are kereintspedifi¢allygneomporaigd by réfersoed) in thavedivetifisnal fi stul a (bet ween
the rectum and the vagina), unbilical fistula (between the unbilicus and
gut), tracheoesophageal fistula (between the breathing and the feeding

t ubes) and, vesi covagipal fistula (between the bl adder and the vagina).
Causes of d‘?qci‘gm"é'éia‘ﬁlﬁgf §“?‘P5urra, conplications from nedical treatnent and

di sease. Tr eat MR, .fQ) Lifghﬂé@sem?(%ﬁ&ﬁlaﬂ@&ﬁ@gwgopﬁas% wWadRfva@Rhreadsestt  of

the fistula, but generally involves surgical intervention. Various surgical
pr ocedur esvessels thatmmamially Woerht consdct.c distded ganf deyeloponompiouppartseofethe bofly.a

seron 52 GRS iR PABEP INSHE BB, LhB b ARl
anorectal fistula or fistula-in-ano or fecal fistula (between the rectum or other anorectal area

and the skin surface), arteriovenous fistula or A-V fistula (between an artery and vein),
biliary fistula (between the bile ducts to the skin surface, often caused by gallbladder
surgery), cervical fistula (abnormal opening in the cervix), craniosinus fistula (between the

20  intracranial space and a paranasal sinus), enteroenteral fistula (between two parts of the
intestine), enterocutaneous fistula (between the intestine and the skin surface, namely from

the duodenum or the jejunum or the ileum), enterovaginal fistula (between the intestine and

the vagina), gastric fistula (between the stomach to the skin surface), metroperitoneal fistula
(between the uterus and peritoneal cavity), perilymph fistula (a tear between the

25 membranes between the middle and inner ears), pulmonary arteriovenous fistula (between
an artery and vein of the lungs, resulting in shunting of blood), rectovaginal fistula
(between the rectum and the vagina), umbilical fistula (between the umbilicus and gut),
tracheoesophageal fistula (between the breathing and the feeding tubes) and vesicovaginal

fistula (between the bladder and the vagina). Causes of fistulae include trauma,

30  complications from medical treatment and disease.



tissue is pulled over the internal side of the fistula to keep feces or
other material fromreinfecting the channel). Surgery for anorectal

fistul ae We 20@13¢d4thout si de effects, including recurreRCE/EPR@6/00450% | ON,
and incontinence. Inflanmatory bowel diseases, such as Crohn's di sease and
ulcerative colitis, are the |eading causes of anorectal, enteroenteral, and
ent er ocut aneous fistulae. The reported incidence of fistula in Crohn's

di sease ranges from 17%to 50% Manadenent of fistulae in patients with
Crohn's disease continues to present an extrenely chall engi ng probl em since

many such fi st ¢l ag,ndq BPEsNEIRARE; 1DeAtial ARhE chissahi®Rtct oPHEMdlig! blrae

and their recurrence are a very distressing conplication that significantly
reduces t lgengallyt invylves surgicel inferednfient ddripag $vegital prieduares arengnmomenis mised, i n

dical t t (e. treatment. with |nfliximmb(: { i cal
Tanagenentabgan ety Butebiweb et b s ST EhbBl rSHBTES e oy
patients arefinala ©Ueep.it bpdn foF @lraifing), Sriinaehdoectie dlap iggodedoeaiherab@lthe t he

suboptimal quality of tissues that have heen affected by Crohn's disease.
| ndeed? CtistHs 1§ puiled grerethp npigimgh side b dleg Tistyle; tonkeen rfecss (i Pt dnatiie! Jroier

sonme of t'?ﬁni’ég{i/ thR QRSN s GRa! thi AdFectAMRIDLS s klstawitmgngﬁg%gf_ea&, ihélﬁaiugﬁ: is

trauma, e.qg. ape, or by injuries sustained during childbirth, to
ti ssues ofrequrenscagiimactamdandhiacdritmdei®r and/ or rectum | eadi ng to rectovagi nal
fistula and vesi covagi nal fistula. Every year approximtely 100, 000 wonen

across the deveMEFrmagondiaws! dississs fugahCiong s issase 3 SUckH BfsOHYSs: Gstet ri ¢

fistul ae) Slgag{edgggaugasaf 'zlﬁ(grﬁgall,ac{i)l roentAIl REd %%5&%}@%& ﬂaa%e. t’@ﬁel péﬁéw e of

t he baby’ agai nst the nother's pelvis cuts o bl ood supply

del i cdfe tingdames of fistuhanrgghwn distise rdeged ftons $7%6 thH0Ps Wanggemedt ohéstwesan i s

left with.a vesicovaaginal, fi.stula and sonmetines a rectopvaginal. fistul a.
This hol e 1 BERFYS " G0Pis dife™s Reltittes BRisSIT 2 s iyl eking probied
Uni t ed Natsine& sndigputiatfismeFdontot(rebffoRd)to @siilabit esatibigts. Wkl fistupeepaiidatheion of
obstetric fistula sufferﬁrs at nore _ than ?fg

al

wo m.L.liaon. This cal cul at
coul d be ACYTGATE 376 Antery) ATBFSLIE; %ﬁtp@?atgﬂctia@s%gm gandly freguchy Ihﬁsﬂlvﬂwfj

repair rangefft@M 38et® RedRAl %?ﬁovau&msie& eaf&l Wahigdit (8%S | Y&uabAtewnh S.
Thus, a significant percentage of wonen have obstetrical fistulae that
cannotlShe Infdiginab@) andr giped| suggicalenanapemeni haye ideressed tthe aecdafas woewdicated
Sunmmary Ofsmlggr%'. II—%’»%Ueh%any patients are not cured. Failure of fistulae to heal is probably due
to the suboptimal quality of tissues that have been affected by Crohn’s disease. Indeed,
Crohn’s fistulae provide a model system for wound healing under some of the worst

possible conditions.

20 Another leading cause of fistulae is trauma, e.g. by rape, or by injuries sustained
during childbirth, to the tissues of the vagina and the bladder and/or rectum leading to
rectovaginal fistula and vesicovaginal fistula. Every year approximately 100,000 women
across the developing world sustain such fistulae (also known as obstetric fistulae) during
obstructed labor. During obstructed labor, the pressure of the baby’s head against the

25  mother’s pelvis cuts off blood supply to delicate tissues in the region. The dead tissue falls
away and the woman is left with a vesicovaginal fistula and sometimes a rectovaginal
fistula. This hole results in permanent incontinence of urine and/or feces. The United
Nations Population Fund (UNFPA) estimates the world’s population of obstetric fistula
sufferers at more than two million. This calculation could be a significant underestimate.

30  Success rates for primary surgical repair range from 88 to 93 percent but decrease with



Provi ded herein, anong other things, are novel adipose tissue-derived
stromal stemcell-containing conpositions. The adi pose tissue-derived
stromal swermarisbz4aont ai ni ng conposi tions descri bed her ecm/Epass/0846d5 St i nct
phenot ype and exhi bit greater honopgeneity of phenotype than previously
descri bed adi pose tissue-derived stromal stemcell conpositions, thus
maki ng them nore suitable for use in treating fistulae and wounds t han
previously described conpositions. TBe adi pose tissue-derived stromal stem
cel l cont ai ni ng conpositions may be fornmulated with solutions or other

subst anceSudBssRRINENDR. PIAL PGS L AR bercOtadBSH \éther BN e B StetrRabfistul@s (it Ur es
or adhesives. Further, provided are nhovel thods of treating fistulae and
wounds uskcagrotbk ppsiecd susgemlyder i ved stromal stemcells, as well as kits for
the practice of the sanme. These enbodi ments of the present invention, other
embodi ment s, aNgWitheppics ©Pafigiubas aggeecdethr act eristics will be apparent from
the description, drawings, and clains that follow Brief Description of the
Figures FIGURE 1 depicts the results of characterization of cells isolated
by the.ne f .1 by i nmmunof| uorescence staining. The frequency
of inn%no%gg}zP&é”E%?ﬂgkﬁ%&?ndicated as follows: -, less than 5% +/-,
6-15% +, 16- 5Pfvidet herln, Aatbng Mtk tiigs, §R nolO0MipdRe HEARSRAG IR -stdm CURE
2 depicts indirect inmmunofluorescence characterization of adipose

t i ssueder relbebniaippgatonpiosiions| | Ehe @ippss tissperderaxddesiromad oste -goatEHeed 6

cells sub s [Waen] 0 .. BlL& j.ndiic - i :
et o - Ol e TRLERErelEha o st SRR dISaRAR Bk RO R,
clinical ob£spHehstypbt thamepreumusig desctibed adipdsedsssapdedonip esiotmabngerof ctlhe
invention. F, Fenale; M. male: N, No | ant ;. NA ..No nal yzed. F RE 4
o oh0° Dot B BekiTE s Blore MBhBpE b in Monahohs AP wif Bippnds AR
concent ra%ie@ib%s@f dERFbED - Pmpdsibiodld  THYO addSost Nist@ldeded koMl SwROVdedl
fibroblasts were cultured in the presence of either 5% or 10% FBS. Cel

nunber s SDCAHENSBERMPPHtioRT WAy b ferpydateshiith sghutigusompthemsbaanges 9 peHs as
[ oPresent BhintiGc KBRS o ldicH WByikks, Q!Lg'.,cﬂ%t s%tm@ E:sad}féki%Ethéﬁjé?p%x%R/?deH he
the €l 1's ha cl

blister i rectal nucosa after een I njecte se to the
sut ur ed i ntel madthwiseritregting-fiSURE a8d depinds ssipp atlipgsapsrec-odfrived stemal atepef or e

(A) a?gi elcggf asmvggl(gs klagstfce)rr th((, %?'actice of the same.
These embodiments of the present invention, other embodiments, and their features

and characteristics will be apparent from the description, drawings, and claims that follow.

Brief Description of the Figures

20 FIGURE 1 depicts the results of characterization of cells isolated by the methods of
Example 1 by immunofluorescence staining. The frequency of immunopositive cells is
indicated as follows: -, less than 5%; +/-, 6-15%; +, 16-50%; ++, 51-85%; and +++, 86-
100%. P, Passage number.

FIGURE 2 depicts indirect immunofluorescence characterization of adipose tissue-

25  derived stromal stem cells. Cells from patient #001 were passaged 6 cells subsequent to
implant no. 6. Blue color indicates DAPI-stained nuclei. (A) CD90; (B) c-Kit; and (C)

vimentin.

FIGURE 3 summarizes the clinical results obtained using certain methods and

compositions of the invention. F, Female; M, male; NI, No implant; NA, Not analyzed.



injection of cells. FIGURE 7A depicts histograns of fluorescence

i mmunocytonetry corresponding to the profile of surface markers (CD3, CD9,
CDl O, CDiwolkposOBdR¢ CD14, CD15, CD16, CD18, CD19, CD28, pCDAP2006D84b05 CD34,
CD36, CD38, CD44, CD45, CD49a, CD49b, CD49c, CD49d, CD49e and CD49f)
obtained fromcells isolated fromliposuction sanples of a patient involved
in the study, at passage 6. FIGURE 7B depicts histograns of fl uorescence

i munocytonetry corresponding to the préfile of surface markers (CD, 50
CD51, CD54, CD55, CD56, CD58, CD59, CD61, CD62E, CD62L, CD62P, CD90O, CD95,
D102, D04, CDLERy LI035 APLARycs0f SA{AHAR: aB%fl €ER0lPOMIERR:
HLA 1, HLA Il and R) obtained fromcells i1solated fromliposuction
sanpl es of acqpmentemions nf/BBY €A 5| AStdnd 19Paidy indatatgshs éhgl@n&yn@etalaﬁlbreulasts were

Description of th vention J hONS sed he f.ollow pg
terms and phWﬁEE?F@ﬁQT?Eﬁgh%ofﬂgwﬁééﬁFdg§§§%§A?8#PHmBmF %@%@1%£ neg
otherw se, ahbsoftREEUtGEb nBNDOSAE bRTidnh h Geprésehifati Usepeliperl \nlt}li’la'l{ﬁcﬁtheveﬂaﬁe

meani ng as conmonly understood to one of ordinary skill in the art to which
this invention beFkﬁ{glsE STHepictsrthe blister it e raetd] thaepsa pféregells badbeenanjettod plose
than one (i.e. eas ne of the grammatical object of the article.

By way of exﬁwﬁ?ém”“ﬂthV% M8heans one el enent or nmore than one el enent.

By "adi pose tissug 'ﬁ@%ﬂct@ﬁﬁotﬁ%gﬂé S 4 istuld BeBF AJ)SEncf %gﬁ#%eéléyafi%? (B)

brown orwhite adlpose tis eri from subcut ane ntal /visceral,
mammary, gonagkion of cadisher adi pose tissue site. Preferably, the adipose
tissue i s subcutaneous white adi pose tissue. Such cells may conprise a
primary cell cul t BKEURE 74n denietd hisipgramasl of dlupresanee impuneqiteipeley £orsespending

be from gpy %r@@%ﬁfplé Esgg-]'ly tfn%k%% gétﬁ cBbe&Bﬁébbﬁuﬁ hep I 9BL i i3S ¢ 1i6S

manmmal i an, he adi pose’ tissue I's A’convéni enf source
of adlpose t CEa8eCD49f €D28) CPa3uUCDB bnChit,gebyo, @Bﬂ&wéﬂ44t®@4$dﬁﬂé%l&EM9b

201 p0se, 1SS, CBRAPAA 81 30 B PhuALBORS PRYR 3ot Shple

transpl ant at bPpdtiRhOinfolsedinahé stullyiet pabsfese tissue will be i solated from
t hat subj ect.
FIGURE 7B depicts histograms of fluorescence immunocytometry corresponding to

15  the profile of surface markers (CD,50 CD51, CD54, CD55, CD56, CD58, CD59, CD61,
CD62E, CD62L, CD62P, CD90, CD95, CD102, CD104, CD105, CD106, CD133, CD166,
glicoforina, 2 microglobuline, HLA I, HLA II and NGFR) obtained from cells isolated

from liposuction samples of a patient involved in the study, at passage 6.

20  Detailed Description of the Invention

1. Definitions:

As used herein, the following terms and phrases shall have the meanings set forth
below. Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood to one of ordinary skill in the art to which this

25  invention belongs.

The articles “a” and “an” refer to one or to more than one (i.e., to at least one) of the

grammatical object of the article. By way of example, “an element” means one element or

more than one element.

By “adipose tissue” is meant any fat tissue. The adipose tissue may be brown or



"Adi pose tissue-derived stromal stemcells” refers to nesenchymal stem
cells that originate from adi pose tissue. The term "adhesive" refers to any
subst ancewOhate/13nd4tes or bonds surfaces together; e.g., PATEP@S/004605 t er m
"cellular conposition” refers to a preparation of cells, which preparation
may include, in addition to the cells, non-cellular conponents such as cell
culture nedia, e.g. proteins, am no acids, nucleic acids, nucleotides,
co-enzyme, anti-oxidants, nmetals and Xhe like. Furthernore, the cellular
conposition can have conponents which do not affect the growmh or viability
of the Celv!/l*’ eHMdi 9%9&1%”&&%&&@k%u%@oxﬂssﬂeﬁ@l/ﬂﬁ&ﬁl dﬁaﬁlhﬁrf‘:‘gloh%a'l bra
particul ar , as polymeric matrix for encapsul ation “or

phar mace utqtlwal admosqa allsatel sm, TPrederalgdy nthiecadipase él'ssmtefse$®cuf@nmy thlm/mdlpme
cells, or |lular entities, or tissue. pLerm
“oul tur  ndeies Pgn Sl B Iaw%m%da Bt Ml ST i BoPu B e " ks 1 se
mul tipl e sdppse tiskhemagbenfr iﬂyhﬁgarﬁsih hewihg eat nmf:en)sefmblguﬂhte udipbge t&sﬁfeisl
organism nulticellular entlt or tissue to a certain stage of

then usi ndnamBaliasy mos) prigferahly HistadinRese HSweiinBurag) gAconyenigt @%HF%%Q a Pose

mul ticel | IL’HeS e i§Hdnl Y¥poLiktidd §l§?@ry,t RovPRE MRE sek&96r Rip CQ;E AR ordhe GRtHod of

cul ture" ers to a growh l's in vitro. In suc a culture, the cells
prolifer at@latmtoftddq;oscl@smtls mpgamﬂlcgétq thegnveansisne [petroma celds arej dpsived for

cul ture” re rs Lntenance 1] ssu I of
organ pri fbr E‘?%’PS angﬁmg%mélduqt? of éem he adfproge $5%%s Wﬁ I bgrlg(gaets(\ﬁjépon?gﬁi
archi t ect yagjeand function. A "m)nol ayer culture" refers to a culture in
which cells multiply in a suitable nediumwhile nmainly attached to each
otherdfd to a Sddgtosatissucfgrivétestromad stem calig’ pefersitomesemehyne! sieaf edlls thay a
cul ture in whi ltiply while suspended in a suitable nmedium

Li kewi se, %4'® m@gn ?lﬂﬁgﬁ)gnuﬁ’ Wpcul ture" refers to the cultivation of cells or

explants in a ggatifHelpedilOWeREs {d ﬁ@@uﬂﬁﬁﬂc‘é%ét%nﬂ@é Bt Bdnids §1§1falcegfd@éﬁllar e.g.
viability. The term "conditioned nedra” refers to the supernatant, e.g.

free of thegcuglteired cells/tissue, resulting after a period of tine in
contact with the cultured cells such that the nedia has been altered to

i ncl ude cert ai i hdFaETieHEl2RRRMBASIARR JERTHI § BIEPHRUODPLERIEeYISY preparation| s

and sqer etn?ﬁ' i'n@ltuQe i1€d8iioh U6 She AblisCROM-EMRNE ERpbANES sch R ER |chlt1§r@'nt1é!ﬁ§ in
whi ch al | e I’'s 'are in contact and thus the entire surface of

culture V@sgerotﬂss covee edds, andeicrpsidsesuddetitles, he-coainis ahWéldantgdnﬁtébcﬂiﬂéd

their maxi it ke, Furthermore, the cellular composition can have components which do not affect

the growth or viability of the cellular component, but which are used to provide the cells in
a particular format, e.g., as polymeric matrix for encapsulation or a pharmaceutical

20  preparation.

The term “culture” refers to any growth of cells, organisms, multicellular entities, or
tissue in a medium. The term “culturing” refers to any method of achieving such growth,
and may comprise multiple steps. The term “further culturing” refers to culturing a cell,
organism, multicellular entity, or tissue to a certain stage of growth, then using another

25  culturing method to bring said cell, organism, multicellular entity, or tissue to another stage
of growth. A “cell culture” refers to a growth of cells in vitro. In such a culture, the cells
proliferate, but they do not organize into tissue per se. A “tissue culture” refers to the
maintenance or growth of tissue, e.g., explants of organ primordial or of an adult organ in
vitro so as to preserve its architecture and function. A “monolayer culture” refers to a

30  culture in which cells multiply in a suitable medium while mainly attached to each other



density, though confluence does not necessarily nean that division wll
cease or that the population will not increase in size. The term"culture
medi um' oWO2nedi3ed¥ i s recognized in the art, and refer CHaPII0D4603 0 any
substance or preparation used for the cultivation of living cells. The term
"mediunt, as used in reference to a cell culture, includes the conponents
of the environnent surrounding the cells. Media may be solid, |iquid,
gaseous or a mixture of phases and neferials. Media include liquid growh
media as well as liquid nedia that do not sustain cell growmh. Media al so

i ncl ude gelathnoUdIREl FuiHGthAS 2988pen§ORLORE” 98LAtb A ANbrCRl WIREE eens

matri ces. Exenplary gaseous nmedi'a include the gaseous phase that cel
gr owi ng onmaltlpbt whilelisgdpendedoinhe suitabld dleduunseml@mlsed as‘iqpmwuarﬂewempm@d to.
The term™” referé na erl t hat ks |nt

%elf 1

Toe e P WP B A ReER R EESAR i BonlFudi B AR W R HEGulod

words, a Nhintaen tcelli giowth,qeigd \aalﬁp@r edTﬁd)l’terbﬁC‘bGﬂidlﬁd)neGUhiedfae resera toe gheum
Slnllarly, a powder m xture that when m xed with water or other qui d
becones suﬁ“P%.‘HP@mf &2 &&f Pt theuifpesd crls/tissae.ratuligng after ydcder @b “H’r?df‘l?ﬁ{“a“

"Defined npgh wd chﬁlfrﬁf @elfs%u@ﬁ‘iiﬁzfl‘ tﬁ@ﬂ{edﬁrl@asmﬁ‘ aﬁEreﬁ heThaadd YerRgf pR&eine

(usual l'y purified) conponents. "Defined nedia" do not contain poorly
characteri azléd)rbmtwlcom Emlore ptadactdsbys thelrels arybmtetwwcadm caltdreb eef ‘canflyeht,

"Rich medi un?ure"’r}g Iau scultu gl g thlc%t alPthE. cceiﬁ !cu%lng oﬁtgca a%HQ? S thgregt\'\rrle Sy %cerrngt or

al | vi abl e'f6Fns® 61 ol ar Speci es hel ude conpl ex

bi ol ogi cal the&hltlﬂ@tv&sse}%s dméleﬂmrﬁilﬂn’ipﬁ;bk mai tHe @llowtte alko aeahh@htlﬂﬁnﬁamxymm
culture” is any gedlun1 hat all ows a cell culture 0. reach an 0ODb6QO g; 3 or
gy b

gr eat el sibE HReugh 08 P?"Gﬁsdof%ﬂ%th“eggssf“él%ﬁ@?aé‘t@?‘te iistPnowihesdss Py

rate) per r@otpuﬁggﬁl“glq avtiRereddasn tigg Nt basal nedi unt refers to a medi um which
pronotes the growh of many types of m croorgani sns which do not require

any speci al nutTheettims tuithemartdtum Mos t nzdmal” medmaggﬁmenaMkyaﬂoamiu&%mof
four basic cheqi cal am no acids, r o drates, inorgani¢c salts,
and vi t ami $FECrany 8y S”ﬁ’é‘gp‘iﬁﬁr&ﬁ&r%‘qus%% ‘ﬁtw%@nwééwgigf fls, Thg feam
conpl ex megjddMim* OadMik&d i WRR- &8 NoS a SEgIN camrsememaeb%é eotmpddERM T the
factors, |ipids, ‘and the |ike are added. Exanples of basal medi a incl ude,

but arld nowmnvirppmenumrgunding) thescetias Aledieanayrhe solidi Hawid Beaseosi orl a Mbkiiergl
O becco” Syl Lsgdl e\l PULMIL RGBSl I M g s

| scove' s Mudishistad cEliktoedl. OMzed%aisaJml(uH@l’yltmous media such as agar, agarose, gelatm

and collagen matrices. Exemplary gaseous media include the gaseous phase that cells

growing on a petri dish or other solid or semisolid support are exposed to. The term

20  “medium” also refers to material that is intended for use in a cell culture, even if it has not

yet been contacted with cells. In other words, a nutrient rich liquid prepared for bacterial

culture is a medium. Similarly, a powder mixture that when mixed with water or other

liquid becomes suitable for cell culture, may be termed a “powdered medium”. “Defined

medium” refers to media that are made of chemically defined (usually purified)

25 components. “Defined media” do not contain poorly characterized biological extracts such

as yeast extract and beef broth. “Rich medium” includes media that are designed to support

growth of most or all viable forms of a particular species. Rich media often include

complex biological extracts. A “medium suitable for growth of a high density culture” is

any medium that allows a cell culture to reach an OD600 of 3 or greater when other

30  conditions (such as temperature and oxygen transfer rate) permit such growth. The term



The terns "conprise” and "conprising"” are used in the inclusive, open
sense, neaning that additional elenents nmay be included. The term

"di ff ererwDavicorss24nefers to the formati on of cells expr@sTinrgoomnices s known
to be associated with cells that are nore specialized and closer to

becom ng terminally differentiated cells incapable of further division or
differentiation. For exanple, in a pancreatic context, differentiation can
be seen in the production of islet-like cell clusters containing an

i ncreased proportion of beta -epithelial cells that produce increased
amunt s ofuph OF Yhbddum T NEFIE1E rhedhid 8hhicR pro@bREURE *ordvitf BF VAN srefers
to cells that are nore specialized and closer to becomng term'nally

di f f er ent imicedrgmists winclagalpberegfiiré amyt $peciatinvtrisntoupplemdits f dMashbasat inediat han
the cells frongwhi ch.t he fwei)e .cultured. The term "fi naIb gi f{er entiation"”
refers to SEBFPLY CREPIFYANE LETE SPEPISFEIPHDS AMF e rele A9y Y&k PiRdaiSabl e
of furthersaflé vindivaamads. daAf bahlemetiatd géherallyeseress s the dhsib &or § &ic@e ToinpleAny
abnormal passage or communi cation or connectijion, usually between two

internal OREHWE, BrvhighainRiereshiueh as seRih anTer gl facHEs. dp adrd B likde
body. Exaru?éf» e8! ExhAplsk %?bagaghfe&ﬁ,i?aﬁﬁe, BlEarBAbt lithid 8IELSes BRAY RFdafd

m
fistula or fistula-in-ano or fecal fistula, arteriovenous fistula or AV
fistula, bVinimany Essntihla Mekumj dallbdccg’s uModifeadafiaglsisndMedivms Wledium 199,

enteroenteral. fistula nt.erogut angous_ £i.st yla~ enter inal. {4 I
gastric f%@ﬂ?ﬁ,ﬁfgwf%;@lml f%ﬁ@;fm(?ﬁg{nuﬁ g’%&w i 9%%,%3?@%%%?? arter flg%ienous
fi Zt ul a, rmupy@?ﬁ,?mlsé?@tmﬁdimmdmscad’lsi\g@im aMmmcgeﬁesophageal fistula
and vesi covagi na istula. The term "including" is use erein to mean

"i ncl udi ng but Thet tefms1i“t@upriss” .and| ‘frompdising” asmdsedi imc thedinalysiyat oprst sénisen t ed
to" are used inttﬁrt%p?nﬂea}bi%? " Mar ke ik fdeeés to a biological nolecule whose
presence, REREENt? '8 nals 'fiﬂstrf/l?y puosphoryl ation state may be detected

and used to i deffel foymt NEFBBENRINPGeREs ® ¥R FornftioRAHCElls! SkpPessihg SfhRErsOr
covering applied to cover or protect a wound or other sore. A "patient",

"subj ect " kmowhhiosbe asspclatedt wetht edisbthatt e sty epsciaheed oud redgsersarbeedmingr a

human or non-.h ni mal e_phrase.'~pharpaceutic p "o
el oyed PN PERER o o s S S TR AR B o RS REE LB G
and/ or} sdosage phrs&tic WdoneRt, adifferewiidtitinncdnhbe Seapin dfe pododionedli ddt-likadgttent ,

suitable for use in contact with the tissues of ma in nd.
c?ust ini 4 ion ots beta -eplthgyal c&lsb&at r%dt?cedmcreased

ers containing an increased proport

amounts of insulin. The terms “further” or “greater” differentiation refers to cells that are

more specialized and closer to becoming terminally differentiated cells incapable of further
division or differentiation than the cells from which they were cultured. The term “final

20  differentiation” refers to cells that have become terminally differentiated cells incapable of

further division or differentiation.

The term “fistula” refers to any abnormal passage or communication or connection,
usually between two internal organs or leading from an internal organ to the surface of the
body. Examples of fistulae include, but are not limited to, anorectal fistula or fistula-in-ano

25 or fecal fistula, arteriovenous fistula or A-V fistula, biliary fistula, cervical fistula,
craniosinus fistula, enteroenteral fistula, enterocutaneous fistula, enterovaginal fistula,
gastric fistula, metroperitoneal fistula perilymph, pulmonary arteriovenous fistula,

rectovaginal fistula, umbilical fistula, tracheoesophageal fistula and vesicovaginal fistula.

The term “including” is used herein to mean “including but not limited to”.

30 “Including” and “including but not limited to” are used interchangeably.



animal s wi thout excessive toxicity, irritation, allergic response, or other
probl em or conplication, commensurate with a reasonable benefit/risk ratio.
The phraswo2pévasnmeeut i cal | y-acceptabl e carrier” as use@Ch@mpeond/ oomsahns a
pharmaceutical | y-acceptabl e material, conposition or vehicle, such as a
liquid or solid filler, diluent, excipient, or solvent encapsul ating
material, involved in carrying or transporting the subject conpound from
one organ, or portion of the body, td® another organ, or portion of the
body. Each carrier must be "acceptable” in the sense of being conpatible

W th the ot her 4ngk&eigats, 9foiof1$§;caﬂ TR RS FRGAQL cddtbmtdiRHSadiiQith NG

pati ent. The term "phenotype” refers to the observabl e characteristics of a
cel |, suclphaspherdajonrstatpmey bgystegiedami wsed xpidesislydhs phemotypFhéa cadl- m
"progenitor cell"” refers to a cell that has the capacity to create progeny
that are nore db {Pagienisiadressingrancovesag PPl toesexfpPProtsh atepurd REyOthet er
to an undifferentiated cell or cell differentiated to an extent short of
final differentiation which is capable of proliferation and giving rise to
nore progeni t ora eghtlehthavivigrt Be “Bott kd Ye ttRea@an®) eeCsubjdctitbehddumBe meh

not her cells that can in turn give rise to differentiated, or

di f f er ent icibpiea junagr@ondemag anipply pref erred enbodi ment, the term

progenitor cell_refers to a generalized t.her cell (\{\A&%se escendant s
(progeny) spepiT_é‘Iei%?Seofp?’éﬂn‘?cﬁf‘%‘iaﬁﬁearcé?ﬂt%ﬁé%f:inB 3 red??‘?é?%ﬁ??gt‘?sgn,
e.g., by %ﬁ%&bﬁﬂd&gnﬁ%ﬁis?&&hﬁosﬁtﬂﬂk,vm_ | doRhR REhE fnhichAgre OWRHINSthE Beope of
progressive diversification of enbryonic cells and tissues. Cellular

di f f er ent isaendmeflisalgudgngntesuitabls dasBset ipsoptry Vith deqtisspefgot reangeeinasrapdcel |

LT o S L M ity .

roma nu n. Wil e each of these
mul ti pot erbmpéitdtenneymbensocteswdle p échsenabin bamefidriskilato.r ange of cell types
each can give rise to may vary considerabl Sone _differentiated cells al so

have the capacikhy wbragg ve)ham%cey%caéléchgépé%b¥égr%a@@”%’_ VI8 p REfTl MEBBert i al .
Such Capa?&é)@d@ﬂtiéﬁﬁy-@%&ﬂ{aﬁle RlatefaY Rfhpobitiuf & %HJ,'s%bﬁlakya Halga 3 &fgrent

wth vari actors:. I's definition, stemcells may al so be progenitor

cel s, as filler,| ddsent,hexaipient, i omeaiatt eeiprpsiatagr satepiat, einypivad | p carrying or

di fferlgnti ated cel " Pr?I i ferati urnber.
f As

|.S. " f i i [ |
0L SRS PR ) B0 1 Sty GRS b

ergol ng'mt osi
used her eidigar, B pbRioM oSt Wol PN Eabh chitite smast pbaacprble dalthy sase epthailge
carrier
compatible with the other ingredients of the formulation and not injurious to the patient.
The term “phenotype” refers to the observable characteristics of a cell, such as size,

morphology, protein expression, etc.

20 The term “progenitor cell” refers to a cell that has the capacity to create progeny
that are more differentiated than itself. For example, the term may refer to an
undifferentiated cell or cell differentiated to an extent short of final differentiation which is
capable of proliferation and giving rise to more progenitor cells having the ability to
generate a large number of mother cells that can in turn give rise to differentiated, or

25  differentiable daughter cells. In a preferred embodiment, the term progenitor cell refers to a
generalized mother cell whose descendants (progeny) specialize, often in different
directions, by differentiation, e.g., by acquiring completely individual characters, as occurs
in progressive diversification of embryonic cells and tissues. Cellular differentiation is a
complex process typically occurring through many cell divisions. A differentiated cell may

30  derive from a multipotent cell which itself is derived from a multipotent cell, and so on.



or diluent in which the cells of the invention remain viable. The term
"substantially pure", with respect to adi pose tissue-derived stem cell

popul ati one,2006¢136248 t 0 a popul ati on of adi pose ti ssue- decirEpdoosetsntel |
cells that is at |east about 75% preferably at |east about 85% nore
preferably at |east about 90% and nost preferably at |east about 95% pure,
W th respect to adi pose tissue-derived stromal stemcells making up a total
cel |l popul ation. Recast, the term"s@stantially pure" refers to a

popul ati on of adi pose tissue-derived stromal stemcells of the present

i nvention t i Q r e f n
about oo B B g R e TRl P81 1
in the oricgihnedn pivanpei o wmdy anty cowiderabdly. pSomeadifterenpriedreetly absobbavgubat
culturing and. anplification, "Su rth as used herein refers to an evi ce
or mat er L SRR iy G0 et of Pirds BERMER O ARER, e ided ity BF

adi pose t nsQHe-demay ed mdteaphrtiSitRIy agloh Strealiiéntt @it vasivtid f&tors.ef B thie a
thread or fiber or other fastening material that can be used to sew.a wound
t oget hér . defitipny sem; pellst may-alse BSseeeeiios Gsllpepe etk gs rtBHdNore nighmediatet yl a

or wound, pf’q"%u}’é@}sho?e?m!i}{aﬁy%ﬁ’fér@gia@ediéeﬁ&u' a or w'(')und from worseni ng or
recurring. “"Therapeutic agent” or "therapeutic" refers to an agent capable

of having a desprofitritioal ogifedl t@f dreGhcromseaihosdl. nGh®ent hePaigethiing andd
genotoxi c_agents are exanples of therapeutic agents that are generally
known to berodfspiamarefentogellyppdergpingmiesed t o bi ol ogical, or cause a

t herapeutic effect a. particular chani sm of, action, .respectj,vely.
Exanpl es of th@tse{ﬁgquﬁrgma nttegmof;(’lﬁ{lm o‘&?lélgs%P%‘@nﬁcﬁuﬁ%i’lb’d%&a%%ﬁa%%tors,
hor nones, opdilent BKWVRIES theAcMabf Bk nvehtidhemmapewbble. agents are known in the
art and may be identified by their effects. Certain therapeutic agents are

capabl e of regihattemy “swistanpaldy ipfiesi’ amiithnresprgt do fadgroen ttissier denivedsgamp celd
i ncl ude chemmt her apeutic nucl.eotides,. drugs or mpnes, non,speci.fi
(non- ant | BRI BFOREIR @ GPpyBRuLs catp e i -GPSR AR eOB SRR k8§ des
t hat bi ndabsut&stargefbraByCatelesst abind 856 URGYE réferably, atBNA aB&M WORE en)l, most
peptides, and peptidom metics. A "wound" is an injury or damage to tissue,
caused by Ppigrablyat leattaheut o5uRiRgY U KRSt foadlirse HsyiRwderikeshitiasia! f?f"o‘i‘ellﬁ he
tissugs 2mielp AdiRAs&t b§1[§1}l§ﬁdg.e“ﬂé%_£ist,5¥}fe0ﬁﬁh SLBdeRll - ROt ARG 2
Conmpositions I'n ‘'one aspect, the invention relates to adi pose tissue-derived
stromal spepulatein dadipesaiissge-derived stromal stem cells of the present invention that contain

fewer than about 20%, more preferably fewer than about 10%, most preferably fewer than

about 5%, of lineage committed cells in the original unamplified and isolated population

prior to subsequent culturing and amplification.

20 “Support” as used herein refers to any device or material that may serve as a

foundation or matrix for the growth of adipose tissue-derived stromal stem cells.

The term “suture” refers to a thread or fiber or other fastening material that can be

used to sew a wound together.

The term “treating” as used herein refers to repairing a fistula or wound, as well as

25  preventing a fistula or wound from worsening or recurring.

“Therapeutic agent” or “therapeutic” refers to an agent capable of having a desired
biological effect on a host. Chemotherapeutic and genotoxic agents are examples of
therapeutic agents that are generally known to be chemical in origin, as opposed to
biological, or cause a therapeutic effect by a particular mechanism of action, respectively.

30 Examples of therapeutic agents of biological origin include growth factors, hormones, and



conpositions with certain characteristics, such as a particul ar phenotype.
For exanple, the adipose tissue-derived stromal stemcells in a cellular
conposi t iwo 2006/13b4i nventi on may be characteri zed by celPCT@EPRdoaoeson®mr ker
expression, size, glucose consunption, |actate production, and cell
yield/viability. Yet another aspect of the present invention concerns

adi pose tissue-derived stromal stemcell-containing conpositions which
include, as a cellular conponent, substldhtially pure preparations of

adi pose tissue-derived stronmal stemcells having a particul ar phenotype, or
the progeny éytbgarf‘e@f A AR HerARUBISEdnY LMl KhEQNB 1RE S lrlay BRNEG A Dy
conpositions of the present invention include not only substantlally pure
popul ati ons tbéir t6ffectpr depataint therapelhtliosagdntst arga:{apdﬂg@f iregsilatpg adl| probiferatwneand
conponents ul tu cl d|n no, aci al s, coenzyne
factors, Ff‘téémE é’fm%'ﬁ rnciurt'i N e%’f’ faﬁg rcl)??zdes (%rtl &5 NQrIonCs B of
whi ch may arspsaﬁbynosltmmemse@frotamt f(ﬂllgeﬁlidleiﬁltlé)s‘(e(gf aetbdnse omgdnheteouiueemat bd
Furthernore, other non-cellular conponents can include those whjch render
the cel | ul artoééfﬁfﬁ%trﬂélﬁtelcs‘tﬁ‘t S&SF@W&%SHW?‘“’%%F@P B%‘@F%@Pipeﬁi‘i"%‘i’?ﬁt@nces
e.g., inplantatio HLS lg cont i. nuous, cul yre. (&1% or | 45825, 8

bi omat eri al or r HQEEt iScH lnélgﬁpodsqamagﬁ © lﬁsugef;?uzfl CHREAS, FHiging
adi pose ti S&ijﬁuﬂﬂiﬂ ofedrsilrcenthuistEheidshe.cont ai ni ng corrp05| tions are
produced through the culture rret hods descrl bed in Sectl on 4 and the
Exenpl i fi catd.on. NaovebAdipesdiixsiert 0 Hit o g & ]

stromal stem cel |l contai ni ng corrp05| ti on, V\/nerel n at | east about 50% at

| east about 60% lAtonceasectatsuinvomimyn mlatesclasadipgss issgodgivag strersd siepbaell-
85% at (s easd, I 0
00v o7k oanartibssar Rps (FESterliP ardiih s B! S gl PRI
CcD44, CD49A ex@bplk, tlmpompe -0D58d WobR] sEDOOelknuy @rceldlﬂalogomsne:msof th¢
certain enbadi nents of E) e ,adi ose tlssu derfl ved sltromal ste ) R
cel | - cont ai APHEURBNPE3Y PF oerac e&fﬁ? Phat aﬁ'ér “C18%% eabS’ereTth iBout 5%
and pr ef er aldoyisiaiish, h¥tate3fod@Hon) anl%elfyidldveiadllam Yet hrﬁ)ﬂexps@eeotﬂhe pEdsat
CDl Ib, CD14, CD15, CDi16, (CD31, CD34, CD45, CD49f, CD102, CD104,. CD10
and/ or CD133NVeNIRE £aNceny adioshlissugdpovidtnmal Hemrelicqniawingcompasiions which
tissue-dgrivigd,uad ra@%ell@taﬁ% ﬁédeﬁp@ﬁ@sheﬂftlggy E%%Q%&atrét%s othgiheietiRhe- L&A
about 50% at |east about | east about | east " about 80% at
| east about B®%al stem| @élstwaabe@tpagmara?tlermm oaﬁt@mm%%tb?reqﬁr ehdipagsl issue-

derived stromal stem cell-containing compositions of the present invention include not only

substantially pure populations of the progenitor cells, but can also include cell culture
components, e.g., culture media including amino acids, metals, coenzyme factors, as well
20  as small populations of other stromal cells, e.g., some of which may arise by subsequent
differentiation of cells of the invention. Furthermore, other non-cellular components can
include those which render the cellular component suitable for support under particular
circumstances, e.g., implantation, e.g., continuous culture, or suitable for use as a

biomaterial or pharmaceutical composition.

25 In certain embodiments, the adipose tissue-derived stromal stem cell-containing
compositions are produced through the culture methods described in Section 4 and the
Exemplification.

In one embodiment, provided is an adipose tissue-derived stromal stem cell-

containing composition, wherein at least about 50%, at least about 60%, at least about 70%,

30 at least about 80%, at least about 85%, at least about 90%, at least about 95% or preferably



at | east about 96% 97% 98%or 99% of the stemcells express the c-Kit,
vinmentin and/or CD90 markers. In certain enbodi nents of the adi pose

ti ssue- dewDved/s6249nal st em cel | cont ai ni ng conposi t i ons PCir@ree0ctonsns about
15% about 10% about 5% and preferably about 4% 3% 2% or 1% of the stem
cells express the CD34, Factor VIII, alpha-actin, desmn, S-100 and/or
keratin markers. Al so provided is an adi pose tissue-derived stromal stem
cell population that express the c-Kidl vinentin and CD90 narkers and does
not express the CD34, Factor VIII, alpha-actin, desmn, S-100 and keratin

mar kers. THFISQJ?%B tyﬁ"/g,d@?'g/?{%gg/? &F 19581 | OfheUen cOR éxppégewﬁ@tmpd@ﬁosw@fe

mar kers ca e pertforne by i ndi vidual staining of the cells (flow
cyt omet ry) CoORILEDAAKTCREOAI €DHI.0GDo4AI CIRd i, 18, t(HE % 6510amidtom GIxl 05i merkedone

in accordance wi.th normal methaods. The deternination of the profile. of
expr essi onp'bfcegﬂpf 8@@0(§E’Fﬁt§r gpbtge a?‘ﬁl?%gdﬁség?'m?%'ﬁﬁln %%né?\lotsfﬁne Ceflcontaining
char act er i gzahpditions@fiwbethah ae&it,1 5US iabeutd 0b@ aBbie & %8 rind peclyrably aboak 4%6C3%,
using a_second | abel ed antibody against the primar slgeci fic antibody of
Lhe celd matrl% phils SenFeln Sre gIvatDARBRIE PGl i B GINS. &ilidy Ol

the presenepqarcaisenenoichi MO obanbBECHISS Rasktrmmy. be deter mi ned by

di fferent nethods that include but are not Iimted to i munofl uorescence

m croscopy and Inaghddigd apkbodin®n®) pravidgd ié fan iadippes Sikdk@letiGed SFdiial Odiém toR-
nonitoring of the |levels of binding of the antibody bg fl ow cytorretré/o, a

t echni que EXHAINIAE COMBOTIHRN. MgEAIR aldFast pbawt olHr Birieast ek oRer dtdrdst BRPUWEHR: t he
quantity ofy jang h&ﬁﬁ‘%oﬁ[ BB 208Ut 889, GElehst A6t 309, BOMAY aBARDsH4 GAkrkirdbfy t he
| abel ed antibodies. The differential expression of a series of surface€

mar ker $0 onatdeasé hboud O, &7 Y0 A8 Yr @A e of therstamh oglisfaxpreselthetd-Kitcwmiconn apdfor

i sol ation ai d, popyl ation.| ertai n. enbodi nent s he I e

ti ssue-der ?@3@ Y F%ﬁ‘altin SEAR A rhof&%:né%nt?sa%ﬁ’ﬁga a0l %gssﬂei{%eﬁlge(gg%g@%s%%%sciel(%'ns of
adi pose ti ssitginidgrdovigpdsisibhg Mawe:s tham abeld $5% ab@ut i 100§ @outtYQrmd gireferably

Tor o et af AES s BhBRARrBIRT Stneedes diat Degnpuier YR doAges o

suspensi ongQnih ne 150'Bh&6t K@ik Asekdré ARYSrIRNEY RarS hdipeR! tisshederiRl Istroal
Ringer's solution and HSA. I n another enbodi nent, the cellular conposition

conpri bes semussilepeniudationt thathexpsers the to-1idi piosatin jand (A} imeskers apdwges gpem
cells in ae)gf)?es ':[lllefa(IJD3§ %@tofglﬁbﬁﬂla\[ ih deglnlﬁ? 'S- ﬁﬁ)‘ %nﬁ%?atig%?er?us pensions

may be prep or -~ exanp y' sedl nent| ng out e subj ect adi pose .
tissue-derived $hd pRBHotyHiE Oh&rRtbiSzatib® B thEeIC PbfutRnBd skiRc@NEarkBrsSebnpeNdi ng

themin the desired solution
performed either by individual staining of the cells (flow cytometry) or by making
histological cuts of the population in situ, done in accordance with normal methods. The
20  determination of the profile of expression of surface markers by antibodies,
immunophenotype characterization, may be direct, using a labeled antibody or indirect,
using a second labeled antibody against the primary specific antibody of the cell marker,
thus achieving signal amplification. On the other hand, the presence or absence of binding
to the antibody may be determined by different methods that include but are not limited to
25  immunofluorescence microscopy and radiography. Similarly, it is possible to carry out the
monitoring of the levels of binding of the antibody by flow cytometry, a technique that
allows the levels of fluorochrome to be correlated with the quantity of antigens present on
the cell surface bound specifically to the labeled antibodies. The differential expression of

a series of surface markers on a cell population provides a method for identification and

30  isolation of said population.



or material. The cells may be sedi nented and/or changed out of the culture
medi um for exanple, by centrifugation, filtration, ultrafiltration, etc.
The concewOnratd/Br4ef t he subj ect adi pose tissue-deri vedPsTmrowic/oss6ein cel | s
in the subject adipose tissue-derived stronmal stem cell-containing
conpositions may be at |east about 5 x 106 cells/nL, at |east about 10 x
106 cells/nL, at |east about 20 x 106 cells/nL, at |east about 30 x |16
cells/m, or at |east about 40 x 106 Bells/nm.. Accordingly, another aspect
of the present invention pertains to the progeny of the subject adipose
tissue-derived Jteomml eRbSMNERL! the Ktighse {HROREIGRAN Suiaf RichA el beRGindRr i ved
fromthe adi pose ti1ssue-derived stromal stemcells. Such progeny can

i ncl ude sulospgsitons geneyspeisiors of adigpgsotissutidsgvesl depmslestent eellsain yamons
cells, as |l as lineage ¢ itted, cells generated by in ing ..

G 11 oF ent i SAHISRE S PG A dgt it s e u EiE S HeFuctas ASHE-" e in mere
af ter theidetdislayi o ohé embbditerts Pheadtllnlaé cmpoditichic@abrises Wistgpensibim of @et ai n
enbodi nent s ,the.proctzleny cells are obtained after about 2, a outSI 3, ﬁ\bout
4, abodt SubighiAdipase iswederived drmal ssm el if Ringens selpiion sdngeather om
the par entgly,Rapith aht Qalulm\ﬁﬁlﬁ)%itioﬁ BEn P RO E WspeibP o Y sBFeQREPoREGkRE L er
any nunber of passages fromthe parental population. In cértain

enmbodi mentderivehsgramatl pesecells ssumatbeinl, veah astarpotmnersglaen gebletc. coeh ispiersgons
conpositions of the invention wll be. provid r . pf i cal
preparati on g? gp.r?paarted;tfg)? TP lfz’r lg?:( sc?ﬁ ln?%lgn%roglgetﬁig: eSB@F &U%&B%teeﬁg\[}lgrﬁ%@%
bacteri a amdmat ket R hogehs culage wedlundandoigrsagandingakem e prrdesirahsoldivat i s,

for human adm ni stratiop, the subject compositions shouyld et sterility,
pyr ogehfi ciqryn%tgr}aieml{eﬁ”@gﬁ@r |S€glgfeélff§1 _rﬁhi“i Ofé‘fﬁﬂﬁ‘&r‘d‘gt%%?smF gt f¥d” by
FDA O fi cexafnpRi B) 0GigmeiANHRFHon | irsRih@dd) e@nbodi nent s, such adi pose

ti ssue-derived stromal stem cell-containing conpositions can be used for

t ranspl ant at i orTHendodc@imiatioh $f tiy eftgecabliposmtitsat sleriegtdsteoreal s ecly &f dreabl y
humans. The, cel Idrs1 can. be preferably autol ﬁgous, but also.allo egei c.or

xenogenei SUREEhAdRASEdiSPuerdrrivRe StPRALHFRHCHOBRIHRS FOMPRYUARS Nt be at least

di fficul tiggud 9x bt @IBini1Y b kb Hb@NT0 2V Ue RIS aSleRMb&It 28 x RYIPIRBAL, at
ti ssue-derived stromal stemcell from all ogenic donor could constitute a

val uablise draseabrut 39 & 185erlsanlafor ot lsast eboyt OO0 cellymbeut i ¢ use. It is known

in the art that bone rrow stromal.  stem cel.ls and adi.pose,ti ssue-derived
stromal cells dgorbRe brwgﬁéa?e?te%fﬁaﬁgffsgﬁ ‘%YWB&%H?@‘F@W&HSBW%@Y Pﬁﬂ\‘?i tro

and consequsfett adipRk hiegRRichvAILIRARA stdns 8HR; 88T th¥Qdcetlk WHIBH hHldFLl Bbiivied
derived froma donor could be '

from the adipose tissue-derived stromal stem cells. Such progeny can include subsequent

generations of adipose tissue-derived stromal stem cells, as well as lineage committed cells

20  generated by inducing differentiation of the subject adipose tissue-derived stromal stem

cells after their isolation from the explant, e.g., induced in vitro. In certain embodiments,

the progeny cells are obtained after about 2, about 3, about 4, about 5, about 6, about 7,

about 8, about 9, or about 10 passages from the parental population. However, the progeny

cells may be obtained after any number of passages from the parental population.

25 In certain embodiments, the adipose tissue-derived stromal stem cell-containing
compositions of the invention will be provided as part of a pharmaceutical preparation, €.g.,
a sterile, free of the presence of unwanted virus, bacteria and other pathogens, as well as
pyrogen-free preparation. That is, for human administration, the subject compositions
should meet sterility, pyrogenicity as well as general safety and purity standards as required

30 by FDA Office of Biologics standards.



theorically used for any patient, irrespective of MHC i nconpatibility.

Met hods of adm nistering the adi pose tissue-derived stromal stem

cel | - contwpreoesg36aposi ti ons to subjects, particul arly RroFER2606l0)450% S,

whi ch are described in detail herein, include injection or inplantation of
the cells into target sites in the subjects, the cells can be inserted into
a delivery device which facilitates introduction by, injection or

inpl antation, of the cells into the subj®cts. Such delivery devices include
tubes, e.g., catheters, for injecting cells and fluids into the body of a
reci pi ent subj ecty, d-pa BREIEHERE &R AigIBN tissubRRrilaP §forRd ditdnh QBACbMaittie a
needle, e.g., a syringe, through ‘whi ch the adi pose tissuederived stronal
stem cel | - comrgiositiogs wnlm)gsemfongamtanm@on nte galas preferbhhmamgisiseend gyena
desired | ocation ose s derjiv I I fg
conposi ti ons more rPrBf]éra%Il,Pls g?lg%n ik O(s,e;ﬂjsc an be rgfe%b@ q@tl loﬁ)gsmb%? aiso Caﬂgéé?fe[&

i n differentxdnogdiic With réspadploethe ttmsmmmmehdst Sﬁﬁeatderolf\dﬁiﬂicslhemnabthMmg
cel |l -containing conpositions includ ositjans, of a S i.ssue-derived
Stromal St erfUHFTY RUAlPEoNs St SEin dRIORh 13U T SbiTashe FiR Gl T S Seenic

support mat righon&id %Qﬁgt@ﬁtg ‘ﬁqrald&bl%%ﬁnﬁ&tld@ Lsd)df@é ¥f el €8s fNAEHRGBUtuseat iy
acceptable carriers and diluents include saline, aqueous buffer solutions,

sol vent s andﬂwndmstbelamtbﬁ bmdmarrdwtetrm@l st¢m salbhanshadipesedisayrdaived stipmal s
o et ohoy | QU IR 3ot orcife SO TBLAR b aREELET ARIN0SHET W) BiBthd blidaddlne

extent that y syrl Xi'Sts 1'dtion 1's
under the Comdigt:menaﬁiq&fsenﬁs&uéaaﬁwdesmﬂalsttemgellsaﬂdrlwdeﬁewaddaxgm (mtldtthae
contam nati ng action of_ m croor anl sSnNB sucE%bacter and fungi through

the use Bf, Peene@ &Hfﬁdefor?)%?’r%% s ITSREHY 68 fnc"‘f)‘ﬁ%ﬁ:g\’y ascor bi ¢ aci d,
thi merosal, and tlb[%thl I k { ac?x%mlfgt%r?r&hth% rﬁ% \})0@{ (:ﬁss‘:i'lg!d%g@ Etjr(ﬁﬁélestgtg El\f%gntammg

st ronal stem cel | corrp05| i'on can e prepar
i ncor por at i n@ngdisitiosetd s@&u&dﬁmlmmﬁhmmmku@&mmhl e dSSCdbGItmldﬁlﬁllﬂ leeeiei n

in a pharmaceutically acceptabl e ¢ ier. aor diluen S requir t her
i ngredi ents ‘é‘ﬁ]éffjr‘“et“é?cg'ﬂnélb antptign JiRGCHl "Ftlolt*trg?teséfe?tnetg? F‘i%i gt? @%Fraélob
exanpl es of e4RAIiAbS @é]ﬂwf}%iéﬁde%&c%&&lhat‘é@ﬂltﬁﬂﬁéftﬁ)n&&y injection or implantation,
phar maceuti cal | yacceptabl e ‘carriers incl ude: ars, such as act ose,

gl ucose Bnd efuthecstls intp)the tsubiepiss, S%c‘l‘?hé(§r>’c6ﬁ‘f"rﬁce§tlaﬁgé¢? ihes.poe-acatheiery dor
3) cellul os , ; |
(3) u ‘Leg ag 8él eqnﬁ%fdﬂsaﬁ'tovﬁl% body/ %? adecipi gggﬂer g]d&ffj‘r 9103( FeRd en‘ﬁﬁ)'did%clzrﬁ)se

ethyl cellulo 0ose acetate; traga anth; (5) nal

(6) gel ati n;th¢ thbdsadddjtion8lly duaes pirendls, egudtsyetmgc,othoalglbuwhleh tlamdlpgwpbssucor y

waxes; (9) derived stromal stem cell-containing compositions can be introduced into the subject at a

desired location. The adipose tissue-derived stromal stem cell-containing compositions can

20  be inserted into such a delivery device, €.g., a syringe, in different forms. For example, the
adipose tissue-derived stromal stem cell-containing compositions include compositions of
adipose tissue-derived stromal stem cells that are suspended in a solution or embedded in a

support matrix when contained in such a delivery device.

Pharmaceutically acceptable carriers and diluents include saline, aqueous buffer

25  solutions, solvents and/or dispersion media. The use of such carriers and diluents is well
known in the art. The sotution is preferably sterile and fluid to the extent that easy
syringability exists. Preferably, the solution is stable under the conditions of manufacture

and storage and preserved against the contaminating action of microorganisms such as
bacteria and fungi through the use of, for example, parabens, chlorobutanol, phenol,

30 ascorbic acid, thimerosal, and the like. Solutions that are adipose tissue-derived stromal



oils, such as peanut oil, cottonseed oil, safflower oil, sesane oil, olive
oil, corn oil and soybean oil; (10) glycols, such as propylene glycol; (
11) pol yove,20euste4as gl ycerin, sorbitol, mannitol and peCyarhstemsosyl ycol ;
(12) esters, such as ethyl oleate and ethyl laurate; (13) agar; (14)
buffering agents, such as magnesi um hydroxi de and al um num hydr oxi de; (15)
alginic acid; (16) pyrogen-free water; (17) isotonic saline; (18) R nger's
solution; (19) ethyl alcohol; (20) pH4buffered solutions; (21) polyesters,
pol ycar bonat es and/ or pol yanhydrides; and (22) other non-toxic conpatible

subst ancesste?ﬁpkl?x&qg&ﬂti&Engrfﬁ@ SillchéH anOﬂ;é;pllleﬁséee B3 in_é&p&%ﬁﬁgwpsgm%went S,

t he adi pose tissue-derived stromal stemc -cont ai ni ng conpositions
further cokprvedstramalstineséelseas dascramdtherain enb plhmscegicatiheceegiabls cagri¢roora
fibrin-bas dhesive, such as,a fibrin gel or fibrin gl or, f.i bri n- hased
pol yner ordelgfﬁﬁegilqs/e?s draot Er&lﬁrs ?@éedéed‘ﬁe§P\}lger8¥edsﬁrogviet afgﬁ% Tk, PYs tf}(l:tﬁregs,
for exanplsgergamsacryl ate, col |l agen, thronbin, and pol yet hyl ene gl ycol.

QO her materials that may be used include but are not |limted to cal cium

al gi natse, agar d®eje ¢xapwdesl of inhterihly apd sotutiens evblidhagpanseren fio pharmaodupicaldst-i ¢/

pol y-glycolic i d, .hyal yronat.e derivat,ive r other materials (Perka C et
oY ¢ Jotoyetebudtiy St Tl {kete, g Tghe. HalShs ML RRE"G) SR 5000,
J . Bi oneduciVat @bm fash A9 foldo Bthich; ChucdRlt, ald it{ 48Pm}ivds, .sud asrestiudvht er .
Res. 29:1 147-1 154; Hendrickson DA et al. (1994) Othop. Res. 12:485-497).
In other enpBoaymehysceliujose.sindseloseang ceilydseopaica 4 @ovarrer diagacanihy 69e

ti ssue-derj I ] * WY Lt : h are
i xed vt Re T e e B B RS R o
conpr il®i ngila, swhpsurednuteily.cottoprstd ndr saftlomeresil, sdesamehpidholive eipplorediltanda

wound wit h spray brush, foll owed I Vi t he,sol yent. hy ..

vapori zat is8ﬁbeta§ Oglr 8@5 §§'C ls’p§u8P§(S:P {o\%‘ﬁﬁf %Po(r)]l’ ?‘hrig P Opulﬁd?‘ucbrag |Yy 8%n’hséfbétlo}1 are
al so net hafisnitor arfdr pRgdthylgnagiypels €l 2) iesetse swbhirds\vetityl Sldatsmaid sth@nbaurate; (13)
et 1 e TSR Rk o7 S hses RORORea oL oRBbop bl K5t
materials ﬁ@ﬂnarab@em;agf.@ga@lﬁ@g w28 @9 RASHictshifRy ers) Rindeed sSlulioieh o)y
cell's of a subject cellTular conposition with the material. In one
enmbodilfentalcohpk (2R ipyblewfar¢dssnletiaer 2V epbluestassrmbl ysarbanates ang/ oy pelygalydmdat; ed

out of the [ S ' i Bri . . Fibrin
gl ues and aélgll&sé)%%ro ﬁ(lta(%% %%{Bkasgggg%gggmwgpgdaﬁﬁ a %Cgil%é?%npgﬁ\%\g?{- known
in the art and |gr@nsAndRbsdiRkhY, AaidiRfat QisscderR¥@MRbMal 8tefPBURESt@hinYg

avai lable fibrin glue kit is the
compositions further comprise an adhesive. In certain embodiments, the adhesive is a
fibrin-based adhesive, such as a fibrin gel or fibrin glue or fibrin-based polymer or
20  adhesive, or other tissue adhesive or surgical glue, such as, for example cyanoacrylate,
collagen, thrombin, and polyethylene glycol. Other materials that may be used include but
are not limited to calcium alginate, agarose, types 1, II, IV or other collagen isoform, poly-
lactic/poly-glycolic acid, hyaluronate derivatives or other materials (Perka C. et al. (2000)
J. Biomed. Mater. Res. 49:305-311; Sechriest VF. et al. (2000) J. Biomed. Mater. Res.
25  49:534-541; Chu CR et al. (1995) J. Biomed. Mater. Res. 29:1147-1154; Hendrickson DA
et al. (1994) Orthop. Res. 12:485-497). In other embodiments, the adhesive is a liquid
bandage, wherein adipose tissue-derived stromal stem cell-containing compositions of the
method are mixed with the liquid bandage material. A “liquid bandage” is a solution

comprising a compound, e.g. a polymeric material, which is applied to a wound with a

30  spray or a brush, followed by removing the solvent by vaporization to provide a protective



Ti ssucol (r) Duo 2.0, and other comercially available fibrin sealants

i nclude Crosseal (r), TISSEEL VH Fibrin Sealant(r), and the |ike. The

adi pose twexuw/deruved stronmal stem cel |l -contai ni ng conmpoSiEPR@a®04whHs t he
invention may al so be used to coat a support, e.g. a nedical device. For
exanpl e, the support may be a suture, thread, neniscus repair device,
rivet, tack, staple, screw, bone plate, bone plating system surgical nesh,
patch, e.g. a repair patch, cardiovascldar patch, or pericardial patch
sling, orthopedic pin, adhesion barrier, stent, guided tissue
repa|r/regeﬁﬁﬁgﬁhngq$glce articular cartilage repair device, nerve guide,
tendon repalr device, atrial septal defect repair device, bulking or

filling agent, VeioRidéah¥Rin £8RARCMEEWY fBEpicha i, adifRRt SiEws-dedganarcidl @ftm
device, liganent and tendon graft, ocular cell inplant, Spl nal fusion cage,

skin substi ¢aeontaiRing| COMOSHIPRYICOMPHYAS Wﬂ%ﬁéweftm%ﬁ fofomes ddveRairiggpund
dressing, ghy[gla éfJﬁ‘aE 9k olﬂgréﬁ‘ﬁ)toaﬁnen§uap%fhtoﬁ df n{yxgb %ncﬁ Hataﬁlsp&ﬁ?pnses
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stemcell-co inin 05|t|o . ate i nclude tri 83 hare
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to the reci gidaiénted\ait WF @le candiehediitahe td-suspemide i adahh @luaRk IC &5bid glues
exanpl es of such matrices. Natural biodegradable matrices inc pl asma

|
clots, e.g.andiesly grchotpifbrn-hassergp! ymgrtiarhpdhagues A lclspwnslyﬁﬁﬁé{t.aed are
bi odegr adab!:(ﬁnrgglrc{a'll eaQVa} 5‘?& UOE, SHIY g cgﬂln\éﬁ%ﬂﬁl Mllablésﬁm %ﬁﬁhbﬁ@l s GRS |

pol yort hoesters, actic acl "Gt her exanpl es of synthéetic polyners
and net hbdsTméuqomd)q@oZ Qt amg other embmdmlaib/ oailpge fibrio sehlesle indudd Ceesseal®,

knowni n t he t . 4,298,002 and U.S. Patent No.
5,308, 701. %:ﬁég?gﬁﬁf%%és%#%\?@de%stﬁ%ﬁ%?t and protection for the fragile
cell's in vivo. ﬁe eé tusg@azdémeeoar&m%tm cal- Laualﬂmgnyoaaeysuﬁﬁ,skspmto
one of skill in the , by soaking, spraying, painting, inprinting,

etc. | n oneingpimai mueyltalsOtbeeugdpmetat # suppostitey: @, msdla¢iI®VlCabsEﬁrbfa<l§m@1€b thead,

non absorbabl e threa t hr ead sy

thread or nmtHPPPFiTRNR ta St‘¢1urree?ahre %u DML Ie%p ﬁ?‘%‘ﬁc Q{V%g érr %ﬁbhgn%f
preparing sSplatél BSneaplatind HBtens Wpfpddal sneylsgehtdh) e@l asepawmmds cmdaivestu\lfurtplatch,
adi pose tissue-derived stromal stemcells. are di sclgsed in US.

Pat ent
Appl i cati onONPen§afighepasdy slgignatharedic PBY adhesiep nfarrics; Flgpt F%‘ij?fiartifs‘i?l,

2005, repair/regeneration device, articular cartilage repair device, nerve guide, tendon repair
device, atrial septal defect repair device, bulking or filling agent, vein valve, bone marrow
scaffold, meniscus regeneration device, ligament and tendon graft, ocular cell implant,

20 spinal fusion cage, skin substitute, dural substitute, bone graft substitute, bone dowel,

wound dressing, glue, polymer or hemostat.

Supports into which the adipose tissue-derived stromal stem cell-containing
compositions can be incorporated or embedded or onto which the adipose tissue-derived
stromal stem cell-containing compositions may be coated include matrices which are

25 recipient-compatible and which degrade into products which are not harmful to the
recipient. Natural and/or synthetic biodegradable matrices are examples of such matrices.
Natural biodegradable matrices include plasma clots, e.g., derived from a mammal, and
collagen matrices. Synthetic biodegradable matrices include synthetic polymers such as
polyanhydrides, polyorthoesters, and polylactic acid. ~Other examples of synthetic

30  polymers and methods of incorporating or embedding cells into these matrices are known



whi ch application is incorporated by reference in its entirety. The adi pose
ti ssue-derived stromal stemcell-containing conpositions disclosed herein
repr esentwoau@l13eémposi ti ons that may be used with the mermpd®emddsos osed in
U S. Patent Application No. 11/056,241. Further, in any of the

adi pose-tissue derived stromal stemcell-containing conpositions, at |east
one therapeutic agent nmay be incorporated into the conposition. For

exanpl e, a conposition nmay contain anlanal gesic, to aid in treating
inflammation or pain at the site of the fistula or wound, or an

anti - i nf eghiNe ;agdedde &9 mngknt' 105, 64500000 bind hﬁsspét&ttmgaﬁ §% *(mt hrhig
conposi tion. Mre specrfically, non-I"m’ting exanpl es of useful therapeutic
agent s i nahatdecstrevidosuppeit agd pietsctipe fivrithe tragiegotls @evivanal gesi cs, such as
nonst eroi dal anti-inflamuatory dr ug% , Opiate agoni sts and sal icyl at es;
anti-infective BgeHpRO @ﬁ)éhe a%at%w h&elis in@ny &vay #pkneim & ontsi diskilbinthoast i cs,

am nogl ycoeSé %ﬁacroﬁjég& B fmtmgn%t bi otics, cephal osporin

antibiotic | ot| CcS aneous b | actam anti bi otics,

peni cilsl i n ant ifhi @4d @ﬁqbodlkﬂeﬂm @B esupPbit bisOh | fusure S bapleN ABEEBabA tthil2h@t h&is.,
tetracycline antibiotics, antinmycobacterials, antituberculosis

ant i mycobaosaPtle shreadhmpfwaltthiadl synthehe ithranda rmenofilarmens tereesk o MLt HADERS r a
agents, anpjej @c{lérooéé'llE@Hagcﬂnzapl%ferﬁegarPétﬁbdiecﬁ r%){i&%.}:‘lh kﬁfme@% Qﬁlre}’ %ﬁ%‘éﬂ dsed

corticosterord anti tory agents UF it cs etics,
t opi cal arbiclisefveobdswested anith a‘d;mgaltlsslmﬂleuatd stromal |st¢frea:dll|smdis<zl01ied\m kas$.

T T A e e T

di ur etliocs, whiew ppislicatii isclﬁcor?@raﬁ'ﬂlt@ @fiERE i Sts eﬁﬁieaﬁsmu@h&pagd Muéitlé{ﬁ@iil cs,
thiazide diuretics, electraolyte replacenments, and uricosuric_agents
enzynes, ssaeﬁlahgeﬁaﬁélr@aﬁlren%ﬁevﬁe%tl%md@lﬁﬁlm&em ECREFREYiBYel compositions

gastroi nt Qﬁ&t'nﬁ!ﬁ:‘ beARBEMvith HRUARNES AlbEH & UREPhent A‘&Slic%ﬁ@ﬁ N6S11/056,241.
gastrointestinal anti-inflammatory agents, salicylate gastroint esti nal

anti -i nf | ammat Guythageint siny aof aké dacaptssbmkweerdeﬂg@ﬂtsfsmngasitémc caCtehtmying
i nhi bitor anti-ulcer agents, gastric nucosal  anti-ul cer agents, H2-bl ocker
ant i - ul cercoaRatians, alsistrng H’SWFH“&F aggahinay be ilge@péaﬁ%lnt%%tcp@gosm%& dves

and stjgol QhhRNEESMpRNbNRhAKiINedih Gn Qﬂa@ﬁ@s% tPSH é&atﬁa@%ﬁzﬂﬁhh&ﬁl oxsﬁéﬁhatas
i nhal ati on anesthetics, hal dgenated I nhalation anesthétics, |ntravenous

anest het i dke sitmphibe fistile of monadenousandinia&chies pgent thprerouli laﬁeepornef the site

i nt raveno% %ﬁ%fhﬁﬁé LGS sftﬂ)% opi ate agoni st intravenous anestheti cs;
hor mones and I'efs, such as abortifacients, adrenal agents,

corticost er oi d péleapalified Sf[”rﬁﬂ-ll%é)g%ﬁ)lesam hseﬁﬂcmélgﬁé?ﬁlc dgPRE Rl A pgi C
following therapeutic categories: analgesics, such as nonsteroidal anti-inflammatory drugs,
20  opiate agonists and salicylates; anti-infective agents, such as antihelmintics, antianaerobics,
antibiotics, aminoglycoside antibiotics, antifungal antibiotics, cephalosporin antibiotics,
macrolide antibiotics, miscellaneous B-lactam antibiotics, penicillin antibiotics, quinolone
antibiotics, sulfonamide antibiotics, tetracycline antibiotics, antimycobacterials,
antituberculosis antimycobacterials, antiprotozoals, antimalarial antiprotozoals, antiviral
25  agents, anti-retroviral agents, scabicides, anti-inflammatory agents, corticosteroid anti-
inflammatory agents, antipruritics/local anesthetics, topical anti-infectives, antifungal
topical anti-infectives, antiviral topical anti-infectives; electrolytic and renal agents, such as
acidifying agents, alkalinizing agents, diuretics, carbonic anhydrase inhibitor diuretics, loop
diuretics, osmotic diuretics, potassium-sparing diuretics, thiazide diuretics, electrolyte

30 replacements, and uricosuric agents; enzymes, such as pancreatic enzymes and



agents, such as i mmunogl obulins, inmunosuppressives, toxoids, and vaccines;
| ocal anesthetics, such as am de | ocal anesthetics and ester | ocal

anest het w9204 oskel et al agents, such as anti-gout ROTIEPRIGIOHENRL Or y
agents, corticosteroid anti-inflamuatory agents, gold conpound
anti-inflammtory agents, inmunosuppressive anti-inflanmatory agents,
nonsteroidal anti-inflamuatory drugs (NSAIDs), salicylate anti-inflammatory
agents, minerals; and vitam ns, suchlas vitamn A vitamin B, vitamn C
vitamn D, vitamn E, and vitamin K Preferred cl asses of useful

t her apeut uﬁorﬂgagﬁé &fz?me& heaabaNRstial ePRhiseSsuchChyldgitidiahheaial Heisinedes
general, such a | i docai ne or derivatives thereof, and nonsteroidal anti
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(7) ant!!indRlioRNbhdiRlite flbbedalie®Chha@fon SHHEhARSAMRRMNAOLE| fhlhetics,
clotrimzole, fluconazolé, ket oconazol e; (8) macrolide antibiotic
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penicillin ot e anti-rm I'ves, such as nat oxacl
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such as ci profl oxaci n.and nqrfl oxacin; HﬁgWB tet racc\)/cl ine anti bioti
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ant i t uber gpls@Riics, a0dH 7Y GRRRCIRAI Mes@Blids Addf &¢dri MeS MeghetRS; masdulcekedal NH)
and rifanpin; (14) antiprotozoal anti-infectives, such as at ovaquone and

dapsone: @geys, suphiavantingon ansinnflpneainry agenism eorticeftwed apgsnflapmatogs agents,
hi h
chl oroqui g&d%ﬂl&%ﬁa ThE! E]?f?]gn%??% 9% "f’s”tdnnguﬁkéums}ersé}b i REbE V§g°emss uc

as ritonavir an I dovu ntrvir I-1nfective agents,” such as
acycl ovi r nogameidall (ammnﬂanmhaof)erdnmgsal(NSAIBs)d sailcrmate amtnmﬂa(nihﬁ)oranagehmngal

t opi cgi antl-llnfe tives, ﬁ anpkoterlch ? trlmaz ' na oIe
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(20) el ectighimtkc and renal agents, such as lactul ose; (21) |oop di uret| Cs,
such as furosem de; (22) potassiumsparing diuretics, such as trianterene;
(23) thiazide Hietﬁmﬂiiodzssesmfmhefalsthhga@emirmg@ntstﬁfmhamiedbo‘(d-@Teg)aries( @dlude: (1)

lfl)lr\l;gg,suz Iz(élja?gei,e??:t? é%gq%ggal ailﬁgplgsb ocame o %51)lva%r\]/ rt'i?e%eo%“ and nonsterouFal anfi
inflammatory drugs (NSAIDs) analgesics, including diclofenac, ibuprofen, ketoprofen, and

20  naproxen; (2) opiate agonist analgesics, such as codeine, fentanyl, hydromorphone, and
morphine; (3) salicylate analgesics, such as aspirin (ASA) (enteric coated ASA); (4) Hi-
blocker antihistamines, such as clemastine and terfenadine; (5) anti-infective agents, such

as mupirocin; (6) antianaerobic anti-infectives, such as chloramphenicol and clindamycin;

(7) antifungal antibiotic anti-infectives, such as amphotericin b, clotrimazole, fluconazole,

25 and ketoconazole; (8) macrolide antibiotic anti-infectives, such as azithromycin and
erythromycin; (9) miscellaneous B-lactam antibiotic anti-infectives, such as aztreonam and
imipenem; (10) penicillin antibiotic anti-infectives, such as nafcillin, oxacillin, penicillin G,

and penicillin V; (11) quinolone antibiotic anti-infectives, such as ciprofloxacin and

norfloxacin; (12) tetracycline antibiotic anti-infectives, such as doxycycline, minocycline,

30  and tetracycline; (13) antituberculosis antimycobacterial anti-infectives such as isoniazid



as prochl orperazine; (27) salicylate gastrointestinal anti-inflamuatory
agents, such as sul fasal azi ne; (28) gastric acid-punp inhibitor anti-ulcer
agents, swohoasi3ecampr azol e; (29) H2-bl ocker anti-ul cer agEmP20069MBNS as
cinmetidine, fanotidine, nizatidine, and ranitidine; (30) digestants, such
as pancrelipase; (31) prokinetic agents, such as erythronycin; (32) ester
| ocal anesthetics, such as benzocai ne and procai ne; (33) nuscul oskel et al
corticosteroid anti-inflammatory agentsl!8such as becl onet hasone,

bet anet hasone, cortisone, dexanethasone, hydrocortisone, and predni sone;
(34) nuscul ogke) %x?c] riftdin; (14 3AERLOLYal lHITHARSHRE! S8 124 GFovaghit & dapsone;
azat hi opri ne, cycl ophosphani de, and net hotrexate; (35) nusculoskeletal
nonster0|daIUémammnﬁﬁmdnmhmoKyOdﬂmgsn%$&M$£%Whandwﬂagndﬁ%dnﬁBnqunﬁw (16)
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(vitam n Bi 2)geatd si¢tnas Iacfdl(b\h@.r’gaﬂcﬂo)llr (rﬁ&)“ermh tadth) anﬁnmmpﬁundm&smilﬁu@,&l
ascorbic acid; and (39) vitam n D conpounds, such as calcitriol. In c é%aln

enbodi men? s, opifal %Jﬁb’rnéf‘ﬁélﬁ?ﬁ’ suckqs AmpRATIFE B cltamerele aueeazele: Hidhutail dell e
that affect Saﬁ:tﬁJnlal ngcfafea{rﬁlnltnfe%h\/&n s cks %ydﬁf\ﬁ’tj '(j(ﬁ reﬁ:rc{rgl@tlc PR zfg@ﬁt% C’sru?/h hbat

induce final differentiation statfes are wel Knobwn in"the art, and
sel ected f rotapalmse,s(aclhlobachmthshatchha@rb@emdes {3Rrpotassiumeiprerng diureiies, such as

O fferent! at L GhAS kP SRGLEL Subhs HSGoloRRGS derE)! BA uAR:EHS

may, in cert e varran s or
nat ur al | y- ocagshts, Aghgk @vdblenécid;t(05) enkameestalpé B Nase atalrDmde; (26Y abengicsrsatied
by makin conserv [ive amn a0|g€éhanges and t?stlnﬁgthe resul ting v%alant

in one of0thes PR QW%‘“%S 4y Saeddr | Hewoiissing! AntizRHERBALLY, ASER SN < a8s ay

known in thesﬁfa%alaz@ﬁ’é‘S(Qg)vgésir}éeac@drbﬁ‘rﬁﬁ%ﬂijbﬁd#%hhﬂé&'a@&ﬁs rs@tehs bﬁheﬁﬁa@ole (29)
i nter changeabi | it resi dues having simlar side chai'ns. For exanp

group of ani Heblgs @rsﬁnltiawemggmt‘ﬁ helt iccigedding Hamelding ngaayéinﬁeandap@mimé, (30)
Va! I ne, ! eucg%@staﬁg élg%%:ﬁ)gr%raﬁjaséa (gi)oﬁrg)kﬂlfetd@g%&(?s %ﬁ&}gﬁs (32 _ester

al i phati c- hy alns ‘1s’seri an reéni ne; a grougCl
aci ds havi nglogai ﬁhbsmenctsalsmmgs dicalmwcainaiang prscaarsqpa(Ba)gmecmm&ke@talhtcamcnaproai
group of nlno acj ds haV|n aromati c side c

tyrosi nel> anttHIBEGIRMCE: ZGFoupUtt i n[(’)ecgaI ! asﬂ?ﬁ/ %Q%B%}‘%SOQ? de “¥HEMs

is lysine, aﬂ@éaﬂienﬁso@n@ oS britiddre an@ Peeddisghe UB 4P nud il fske Rl chmlhamrﬂ@atory
sul fur-contai ning side c%alns is cysteine and nethionine. Prefe

ed
conser vat i velraRPPRSUBRIEHE esu Bt Atz hlogriet peyckppbosphamide, and methotrexate; (35)
val i ne- I euci H}%séﬁ&lkglgfél Nemshemy | HiennantydrSihgs (NsHIDS); &ugh NN Qiclofenac,

al anine- valin _ .
ibuprofen, ketoprofen, ketorlac, and naproxen; (36) minerals, such as iron, calcium, and

20  magnesium; (37) vitamin B compounds, such as cyanocobalamin (vitamin Bj;) and niacin
(vitamin B;); (38) vitamin C compounds, such as ascorbic acid; and (39) vitamin D

compounds, such as calcitriol.

In certain embodiments, the therapeutic agent may be a growth factor or other

molecule that affects cell differentiation and/or proliferation. Growth factors that induce

25 final differentiation states are well-known in the art, and may be selected from any such
factor that has been shown to induce a final differentiation state. Growth factors for use in
methods described herein may, in certain embodiments, be variants or fragments of a
naturally-occurring growth factor. For example, a variant may be generated by making
conservative amino acid changes and testing the resulting variant in one of the functional

30  assays described above or another functional assay known in the art. Conservative amino



asparagi ne-glutamne. As those skilled in the art will appreciate, variants
or fragnents of polypeptide growh factors can be generated using

convent i ON@I2006813M241H ques, such as mnut agenesi s, i ncl udi ngPETERRINHOBISCT et e
poi nt nutation(s), or by truncation. For instance, nutation can give rise
to variants which retain substantially the same, or nerely a subset, of the
bi ol ogi cal activity of a polypeptide growh factor fromwhich it was
derived. 3. Methods of Preparing Novel9 Adi pose Tissue-Derived Stromal Stem
Cel | - Contai ni ng Conpositions Methods of preparing the adi pose

ti ssue-derjyedbsith@SR!refef RhE BltbehRERIiS iR ARANEsHBRF 5 grhiRd| RASe

ti ssue-derived stromal stemcell-containing conpositions are al so provided.
I n one entdnplent greupnef frodiocsidsrhayeg: aliphptic oilde eh2inhies gotiposalaningsigling,r om a
subj ect; (;b)_.obtaini a cell suspension. enz i i ion: J(G). .

sedi ment i r}ﬁact“hee ag‘i I OT%ﬁglﬁeﬁﬁr%urP an lrné)szhcé%glﬁa imr%%gﬁ%g}"?@;}sln&% (c:l&q%sulrse
medi um  ( derigdlahdirthidgniad; & eogelbl ainfine adids| lewfiz adiletconQimlay sideastthinsglk
expanding the cells for at |east two culture ';()iassages. Pr e,fer.abl ,. the

adi posé 1 iSRARLIAR rANd BUEHEGRR FPEWP e PN, Aeids JKVEEe aromagif HiAe ‘éﬁ]“ﬁo@e
tissue of Jyg19hEGHrosit Canifthyploph: d 5@h oPEhROLIdS Ihaﬁlggbgﬁé kiednhshy gnal
stem cel | contal ni ng tonpositions are to be introduced. wever, the stromal
st em cel | dysieg asgisimeband kistidine candra groap yof rgagiasids baving sulbemgontainigg sidsr ent
speci es as,the.subject. An r gani witih i e 1i he. nti al
candi dat e.ChI?"rn 1% eIuile, antdhnéé(ﬂcl)l(rgagl%i s%rﬁcge&rrﬁ?rrgr%v?g‘?ﬁ al}rlrltl)lgfa Elglrs g?%rtlg&o?} %9 ﬁ&é)%

or gani sm ige: e eukine d@ldrine, phigdilaend-sroditee ysild-mrgimire, alahingrvating, amdat

| east about 15, at |east about 20days, at |east about 25 days, or at |east
about 80 fspAacipg-eluanypes erabl e that cells are expanded in culture |onger
to inprove the ho enel,ty.of. the cel 2not j.n t Qn. In
certain enbodi rf“gsn&g),ge tglﬁlge%érf Iﬂ%e %& e&@x!ﬂ?ﬁ%gggi yna%?ﬂ{stourrgg%@er%ua? P?Q%@tl ree
cul ture pagsagefacts 'cpadragadradd usiagtconherg@nali febniqudsn sadthes neuthgraesignt s,
the cells are passaged at |east four times, at |least five tinmes, at |east
si x ti mes,ingpding seeating Jiscrete Rt mufationds)s o1 Ry fHpcafiphp Sor istapes, MURHRCA] g
or at | easfivd ¢Re ttb BSiants twhish ReRIELcAMAtEIMLhE BhhE &I ehePAF SAGEBEefIDSthehan
three tinmes to inprove the honogeneity of the cell phenotype in the cell
popul aSi orbiolpgiddegtivitshel wlmpﬁgajgr@evﬂef@smé@al vhick if| wasrdsrivetHef i nitel y so

long as thS? horrl\?[&ﬁ&?sl to>t/“ gl;eptaxtllr?g Novel Adipose Tissue-Derived Stromal Stem Cell-

Containing Compositions

Methods of preparing the adipose tissue-derived stromal stem cells comprising the
above-described adipose tissue-derived stromal stem cell-containing compositions are also
20 provided. In one embodiment, a method comprises: (a) collecting adipose tissue from a
subject; (b) obtaining a cell suspension by enzymatic digestion; (c) sedimenting the cell
suspension and resuspending the cells in a culture medium; (d) culturing of the cells for at

least about 10 days; and (g) expanding the cells for at least two culture passages.
Preferably, the adipose tissue-derived stromal stem cells are isolated from the
25  adipose tissue of the subject into which the final adipose tissue-derived stromal stem cell-
containing compositions are to be introduced. However, the stromal stem cells may also be
isolated from any organism of the same or different species as the subject. Any organism
with adipose tissue can be a potential candidate. Preferably, the organism is mammalian,

most preferably the organism is human.

30 In certain embodiments, the cells are cultured for at least about 15, at least about 20



cell phenotype is inproved and differential capacity is maintained. Cells
may be cultured by any technique known in the art for the culturing of stem
cells. AvD=owssan of various culture techni ques, as WeCI/ER3006l0eions

scal e-up, may be found in Freshney, R 1., Culture of Animal Cells: A Manual
of Basic Technique, 4th Edition, WIley- Liss 2000. In certain enbodi nents,
the cells are cultured by nonol ayer culture. In one enbodinent, the cells
are cultured and passaged as describeé@ in Exanple 1 bel ow. Any nedi um
capabl e of supporting stromal cells in tissue culture my be used. Media
formul ati qass thatasiabdu SUPBRKL of BE 1GLOMY: 20 éag_@.r oﬂ@li%%}Eéfeﬂamel g€ celRUfre ar e
not limted to, Dul becco's Mdified Eagle's Medium ( M, al pha nodified
M ni mal Esseaudedilin MdtlirelhongemtqpimaprivEEMhe lombgRosived ] thPaek phemaypeain thastilt ut e
Medi a 1640 EI?PtI\/I Medi a 1640) and the like. Typically, 0 to 20% Fetal Bovi ne
Serum ( FBSfPSP' Y% 20% horse serumwi || be added to the above nedia in order
to support the : ; : r Jrioie

defi ned nedi umhggﬂ)l(gldlh B@Bﬁ(ggﬁﬁﬁa{h’feﬁgh%grggég(gg%dggg\% %I%%{:?t(s)lre g ,t cy%/g 1imnrgs,
and hof nompessagas oF Bsbaged st leastaliree tines” dnatichembodimentsstharcelly ate passigedcht and

i ded [ ' [ .h di Medi ful
"t he medHEUECb e UL ROty BB HTGhet arha e dBpotnaet AT

i nterest, tins]410¢aR30nin® UmeRr at 1dabtitedtin®s. antis PieOdralls that taOPed pasddged more
differentiative conmpounds for_stromal cells. The cells will be grown at
t enper at ut?8 et 18 impeaye dee hemogegeity, ofj Bigras Phenotype i thg seljipppation.

I ncubat or 1, qkhg (EALARMA) RX&:Pen &Nk %Glftur\éﬁiﬁdeﬁHﬁely% MRy R86e RGhYRABIHIP the 10%
22% Cells may this

and the oxygen content "between 1% and 22% Cells nay remain in
envi r ddmerell plgnopee ivdwprofed apd dfferertiabkapacipnisiniiigteingd whi ch can
suppl emented intQ the nmedium i nclude, but are not |im teﬂFtopeni cillin and

streptonyci n. Fi5Hs agdssttaied By B9 tpRwigueiinpwniip theat &dhs eaityripegdistsied

cul ture medidm dRc@BRHbLE 1R ARG e ARt $/cNGE tHYir sc_a-lgﬁlpcf?l@?%@f&ﬁﬁﬁiiﬁn of
streptonycin in the chemcally defined cul'ture nediumis abou ~ 10 to about
200 ug/ m FresheeyaBilpdsdiurd estremdetelsed Munottel Basie dedwiqus, fhyEdyéors Wby or
transi ent |L¥ssj[f0% S flg%%ﬁgn%';nt}oﬁ%]esngy G edcélﬂsté?e %ul%&ll %&C &%ﬁ%e? E%[H}E,erlﬁ %&eUSI ng
a plasmd, " Vital or alternative vector strategy. clel’c™aerds o6f i nterest
i nclude, kmbodifrent)dic deilsrteeditived ahd pssaged e desegberimeExanpikit belowhi ch enhance
the production of extracellular matrix conponents found in the tissue type
to be repairedAng medinmt @peblaall swaporting straghinedliswal tissucrheltyre apasdbe uesh  of

viral VeChRli$a Po%{l%h&gs trhgtgwl%u?)li%rt Qﬁé‘&%\dﬂ%f) ﬁBJ%%la%tts ril%m(!ie, $LEN: not limited
to, Dulbecco’s Modified Eagle’s Medium (DMEM), alpha modified Minimal Essential
Medium (.alpha. MEM), and Roswell Park Memorial Institute Media 1640 (RPMI Media

20  1640) and the like. Typically, 0 to 20% Fetal Bovine Serum (FBS) or 1-20% horse serum
will be added to the above media in order to support the growth of stromal cells and/or
chondrocytes. However, a defined medium could be used if the necessary growth factors,
cytokines, and hormones in FBS for stromal cells and chondrocytes are identified and
provided at appropriate concentrations in the growth medium. Media useful in the methods

25  of the invention may contain one or more compounds of interest, including, but not limited
to antibiotics mitogenic or differentiative compounds for stromal cells. The cells will be
grown at temperatures between 31.degree. C. to 37.degree. C. in a humidified incubator.

The carbon dioxide content will be maintained between 2% to 10% and the oxygen content

between 1% and 22%. Cells may remain in this environment for periods of up to 4 weeks.

30 Antibiotics which can supplemented into the medium include, but are not limited to



cells can be perfornmed with viral vectors (adenovirus, retrovirus,

adeno- associ ated virus, or other vector) purified by cesiumchloride

bandi ng ovoaptserseset hod at a nultiplicity of infection @¢irmRRoogrisesxel 1) of
between 10:1 to 2000:1. Cells will be exposed to the virus in serumfree or
serum containing nediumin the absence or presence of a cationic detergent
such as pol yethyl enei m ne or Lipofectamine.TM for a period of 1 hour to 24
hours (Byk T. et al. (1998) Human Gene Zherapy 9:2493-2502; Sonmer B. et
al. (1999) Calcif. Tissue Int. 64:45-49). O her suitable nethods for
transferring far 1 4Si L ce gl L Rhghiby

conpl exes, s%%%%@ %hdgétéﬁé%g%l?'bgggﬁﬁnﬁngga@a% % §)§|f(1)lgm“55jq§7déé %17165% 5, 62@%%%;
5, 705, 308; Seulthde BBENMSs QF@1t 3670 abgud 200 20iEs peaimal. ThO&mcaRtiosof stadptemycin in

ts i L ude |1 pof i 1 (w l | ati f th
g Rt LS SR Sl (1 B 2 o e
am do) et hyl | - N, N?liééﬁr%ggﬁ%lsé |t RIORBRANE Rt lefd YRLARE! #elstab¥SEAkransiently

(Chemi cal Abstrac stry nane: '
N-[ 2- (2, 5 bi sfrsBcaxdiondpnsiuged with aoluclemxqpehofyihierestrising a plasmid, viral or alternative

et hyl]-N, N-di net hyl - 2, 3:-bi.s(9-octadecenyl.oxy) - 1-propanam n-. i um .
trifluor oaceY%F‘g)s?(ragﬁ&' R Sa‘i?id'lnfeﬂi?% l%ﬁ)f%#eegw ﬁh‘g"grp]ﬁ‘g‘]t‘fi dir %ecisﬁaeﬁ%qdmg
ani ne ( DOPE) gdni tsewBich ichh@ice dhaVglogiiction @Tartra¢elluias nidiex tompoteats oond in
Li pof ect am ne 2000TM (avail able from G bco/ Life Techngl ogi es # 11668019).
O her r eagenths tisseltyrRedo begapNedg % integinet welf povpemebyellt (a bl end of 1i pids
in non-liposomal formand other .c ounds in 80% et hanal , obtai nabl e, from
Roche Di agnost i cs%%pﬁngCtﬁlgzﬁlé%? ;r(%&tﬁﬁf ﬁ%’b’%ﬁgﬁ'ﬁw %%E?Selggol glr? S?reoéngaler%{em( a
l'i pi d forgrul @lis@an bé pepfdrinet twilOwFal Gedtors (adédbditus] Rrovifig adémecdssaviated visisg o
cells can be perforned b%@‘ie' ectroporation, e.g., as described in M},., Rogch
and J . D. Mo\ VESTOPHTNEY By deesium WPF‘d%i}’BII‘d.m&%:O.il?erSﬁ‘?t{’%fblabav‘PYl&P 1gBCPor
systems for DrORYE el %Bgm&slok%_emew1@¢16}9Iz@o@¢.n@engmﬂ1 bELRbdsed o HRWirRE in

based on adenoviruses and retroviruses, and nay be prepared using
commer ci al | yscavmiftealivir semin-cantainimg onssins in THeabsengn of prasenss abfa qatiaripidgtergent

vectors carryi r atory.genes into t t . I
ntroduced i HeD % RETEMMBEHRE B TphGRAT T, BTaBLAGLR L fSir 2 RRTBWCT.
DNA precipi t a&tdlo1998) Hainao Mehe dtitripg 4982502 dSorimep Bt ecilaiia96) Thicif. DSTUP)
or in three dinensional cultures by incorporation of the plasm d DNA
vectors di re@-l@?‘:‘}%‘?%-the bi oconpati bl e polyner (Bonadio J . et al. (1999)

Nat. Med. 5:753- 788?6]" sﬁpﬁ%heélqgthgaéf;ogIt&gsf%%g%rcf%% inp;r)]a%idg W6 tsie?r{.'@éllsqﬁa{l&é ns

encoded by these genes
lipid/DNA complexes, such as those described in U.S. Pat. Nos. 5,578,475; 5,627,175,

5,705,308; 5,744,335; 5,976,567; 6,020,202; and 6,051,429. Suitable reagents include
20  lipofectamine, a 3:1 (w/w) liposome formulation of the poly-cationic lipid 2,3-dioleyloxy-
N-[2(sperminecarbox-  amido)ethyl]-N,N-dimethyl-1-propanaminium trifluoroacetate
(DOSPA) (Chemical Abstracts Registry name: N-[2-(2,5-bis[(3-aminopropyl)amino]-1--
oxpentyl}amino)  ethyl]-N,N-dimethyl-2,3-bis(9-octadecenyloxy)-1-propanamin-  ium
trifluoroacetate), and the neutral lipid dioleoyl phosphatidylethanolamine (DOPE) in
25 membrane filtered water. Exemplary is the formulation Lipofectamine 2000TM (available
from Gibco/Life Technologies # 11668019). Other reagents include: FuGENETM 6
Transfection Reagent (a blend of lipids in non-liposomal form and other compounds in
80% ethanol, obtainable from Roche Diagnostics Corp. # 1814443); and LipoTAXITM
transfection reagent (a lipid formulation from Invitrogen Corp., #204110). Transfection of

30 stem cells can be performed by electroporation, e.g., as described in M.L. Roach and J.D.



viral or plasm d DNA vectors will contain a readily detectabl e marker gene,
such as the green fluorescent protein or beta-gal actosi dase enzyne, both of
whi ch carwbenaideieéd by hi stochem cal neans. 4. Met hods PO/EPR@&at0D46G5

Fi stul ae and Wunds Anot her aspect of the invention concerns a novel nethod
for using adi pose tissuederived stromal stemcells in treating fistul ae and
wounds. I n preferred enbodi nents, the adi pose tissue-derived stromal stem
cells are derived fromthe adi pose tiZ¥sue of the subject to be treated. In
ot her preferred enbodi ments, the adi pose tissue-derived stromal stemcells
conpri se %ﬂadélapmo&j SEUBACET et 195 SSHAM GRAI veERRLARBhIG: GRARERLL | On
descri bed herern. However, other preparations of adipose tissue-derived
stromal stsem celsl mtmybbegemsfeqj alitgratidne mat bobased @s adeedrubesr adrretreviguses uch
as those de cri ti)ed in S, Pat ent "\ﬁs'v?la71y/i 2§C10nqnoql rE;>5555 374 and U. S.

Pat ent Appt SRTRE 1@%%%?% VR PP Cat’t on % §""sol ation of

Mul ti potent Ce
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subj ect cawnlls caebe u(t@)lumdastm@letdaﬁs lmmnulayerhmllterewbtyhlsa of \ealgruen phobphéty
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cells, e.dlimedsibran cali@®s iﬂc&ﬁidﬁﬂ@ﬁrbﬁ/ﬂfk slakiaMRDNA eveceed direoy antdi thg
conposition of the |nvent|on osed sutured internal hole. In

certain erfiRrampatiblg polymgr | B%‘?é‘r"eﬁ ﬁt %lh(é9?9?)r1‘§% Med i ey’ cells is

ff h h d d
of at | east abdtt DO Aee K HE G o TERR oot TodiEsy BCeBREE o

about 140 X1Q6oagiaRAREDNIAS S¢tord avillv@diasi b oemlily de@tiabR harkeP géhe, sidh @nthe
adi pose tissue-derived stromal stem cell-containing 5| tion of ‘51
i nvent i on,2r¢ Rupsesceriquateu erubdareplactatidase shayae, ho aﬁ re2BlsoERHEHOY t he
adi pose t|}§§&@leﬁlﬁal ¥eshsstromal stem cel | -containing conposition used in the
method i s one wherein at |east about 50% at |east about 60% at |east
about 70%4.at INeaBédsaliduéati@@ Histdlbe dipiWbugdsout 85% at | east about 90% at
| east about 95% or preferably at | east about 96% 97% 98% or 99% of the
stem cel | s exprieemther laepeCD@f th@ﬁ)h\@,nti@Di@cemovmthomwinmnosem
and/ rkers nat her th

adi poslgDS dSEfVES%“’F“ e i rea‘t‘n ks ac%‘n”t‘)%‘i‘%r O BeLreREPObORRns e

adipose tissue-derived stromal stem cells are derived from the adipose tissue of the subject

to be treated. In other preferred embodiments, the adipose tissue-derived stromal stem cells
comprise a adipose tissue-derived stromal stem cell-containing composition described
herein. However, other preparations of adipose tissue-derived stromal stem cells may be

20  used in the methods described herein, e.g. such as those described in U.S. Patent Nos.
6,777,231 and 6,555,374 and U.S. Patent Application No. 11/065,461 “Identification and
Isolation of Multipotent Cells From Non-Osteochondral Mesenchymal Tissue”, filed on
February 25, 2005

In one embodiment, a method of treating a fistula in a subject comprises: (a) closing

25  the internal hole with a suture and (b) delivering at least about 10 x 10, at least about 20 x
10%, at least about 30 x 10%, or at least about 40 x 10° adipose tissue-derived stromal stem

cells, e.g., in an adipose tissue-derived stromal stem cell-containing composition of the
invention, to the closed sutured internal hole. In certain embodiments, e.g., wherein the

first delivery of cells is insufficient, the method may further comprise: (c) delivering a

30  second dose of at least about 20 x 10° cells, at least about 30 x 106, or at least about 40 x



conposition used in the nethod is one wherein at | east about 50% at | east
about 60% at |east about 70% at |east about 80% at |east about 85% at

| east abowD 20@36At | east about 95% or preferably at | eaetr/ERb@etooH680 97%
98% or 99% of the stemcells express the c-Kit, vinmentin and/or CD90

mar kers. Common net hods of admi nistering the cells of the present invention
to subjects, particularly human subjects, sone of which are described in
detail herein, include injection or iZ23plantation of the cells into target
sites in the subjects, the cells of the invention can be inserted into a
delivery Vi i: TeGidd LahSs skdMh . j O 1 RiLeetd. on.or

i npl ant at ﬁgn,a&?lp %h%nggléﬁq{éédi §r%t ot héttaé?]g ucg?%cce{és &S%%:/ﬁdl g%ei ﬁ/%aspgtagrg\\’ﬁdc%trsor?arl]cl ude
t ubes, e. gtem cAlt-¢vatamsg coropositmneditheigvesionstoghelclbbadi sdair¢dhineradidolsody of a
reci pient subject. In a %referred enbodi nent, the tubes additionally have a
needl e, e.g., & ¢ppihagembpdimsngHhatidiiese mesusederiyedptromal stamesrli-gntaaingbe

I ntr Od!JCeQOfnﬁB%ti&bﬁseaqmtlgecﬁleﬁltodé}s glﬁélﬁﬁ%@?ﬂ 2G8lst Pbut -gb%, GElchs agz)utt&f%, at .

i nvention cah be i1nserted into such a delivery device, 'e.g., a syringe, in
di f f er ént 1¢ast ateut FofYo, atxiaasp hiqut t80&0, abldast abaut §586,sa dquenabedt PPPoaatdedstbb@n or
enbedded
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buffer solanimD133AENVENtECDAMACDLIAL €PaI STCO34Tewss, CUF8, ¢1590ED9U Chd/or
carriers and diluents is well known in the art. The solution is preferably

sterile afdf0Sunakers the extent that easy syringability exists. Preferably,
the solution is stable quir t €. cogditiﬁns Q{.n@rufactuae aqg st?tage and
preserved agai MSEPPHET EBROGMERLPRGIROPT SFUSTICHY ¥t SEPPanTERs “ L iaiune
bact enpa 2BpbdieH udedrin WENmEMBd S BndivherbI at @XMt SOB! aDRAS about 60%, at
chIorobutanoF, phenol , ascor bi ¢ _aci thimerosal, and the |ike. Sol utions of

d, ,
t he i nvent$ashatouh’%6. prlegshrlert §0% dtbriabat §3ge.mt dgeinmbost 9@ atdeask about
descri bed ghes &ierfib RNALIREELS% 370N, RESEYRBPLEHE Y &ijis Skprils ek and,
as required, o#ﬁ%r i rigre Fents enuner ated above, Pol%omedsbfﬁ?$lter2%’
st eri | i zatvirgentin|andor KEYOamdsbeib.nent s, a nethod of treating a fistula in a
subj ect conprises: (a) closing the internal hole with a suture that
conpri ses adi pose tissue-derived stromal stemcells, e.g., froma subject

adi po ti ssue-derived stronmml .stem cell-coptajni ng composition. Such
Sutir a8 coat edCorrpercmeiots AF pBh e be Gl Bt e HeShERREP Il S G
stem cel | gaficalarly AYmae BEKISdts, isoms ol ivdidhes€ déddfbed in ddediididreih Nndlude inRatiemt

Application No. 11/056,241, filed on February 14, 2005, which is
i ncor por atPeHnpaptation %fythf; éﬂ@rlgﬁ)ctér_get sites in the subjects, the cells of the invention can be

inserted into a delivery device which facilitates introduction by, injection or implantation,
of the cells into the subjects. Such delivery devices include tubes, e.g., catheters, for
20  injecting cells and fluids into the body of a recipient subject. In a preferred embodiment,
the tubes additionally have a needle, e.g., a syringe, through which the cells of the
invention can be introduced into the subject at a desired location. The cells of the invention
can be inserted into such a delivery device, €.g., a syringe, in different forms. For example,
the cells can be suspended in a solution or embedded in a support matrix when contained in
25  such a delivery device. Pharmaceutically acceptable carriers and diluents include saline,
aqueous buffer solutions, solvents and/or dispersion media. The use of such carrers and
diluents is well known in the art. The solution is preferably sterile and fluid to the extent
that easy syringability exists. Preferably, the solution is stable under the conditions of
manufacture and storage and preserved against the contaminating action of microorganisms

30  such as bacteria and fungi through the use of, for example, parabens, chlorobutanol, phenol,



The nethods may in sone enbodi nents further conprise: (d) deep scraping of
at least one fistula track and (e) filling said fistula track with a

mat er i al .wono@etai4n enbodi ments, the nmethod may furt hePCT@EPRIGCHRI605
delivering at |east about 10 x 106 adi pose tissue-derived stromal stem
cells, e.g., froma subject cellular conposition, to the material.
Preferably, the material is a fibrin-based pol yner or adhesive, such as a
fibrin glue or gel. In certain enbodi2dents, the dose of at |east about 10 X
106 adi pose tissue-derived stromal stemcells is already enconpassed within
the mat eriglorhi€ a8id, thifefbshiN@hd ihe 18t &di@ons YMAE %@@nh&e c&dlibB 9% €pared by

ti ssue-derived stem cell containing-conposition. In a further enbodi nent, a
met hod of incogwmirating raogqnstpuhfailsms dgsasiblefl diereirc unp pharmaceyticyllyleesppteble apitiey of
at |east ane.fistul clo' he | nt hol e raped
track with dlgu?ctur eda1 (alslrl%é d"(ed: i veerr mgreg% nfsegns M o@t%‘l Ib%e %!nggeéh) ?g%rseg
about 20 xtetiQfstioat | east about 30 x 106, or at |east about 40 x 106 adi pose
ti ssue-derived stromal stemcells to the closed sutured internal hole,

e.g., bn an adilipother temgdﬁmedm iaviaethed o6 tehting erfisbdi lin @onbEchEogpBwaPESi ti on
of the iny ntl r di ts. e.d. irst dllvery
of cort s CEadf in EpEiore bR TR SRl melo BB LS PR e by T hy
a second desee@f, faim healsitctaldipobe ASus-diRGedcRiont] s@in detlantaidifg to@dPositic)6, or
at | east about 40 x 106 adi pose tlssue derived stronml, scLem cells to the

cl osedsut GHEY SP?"lfeér‘%?éTedh‘&ﬂé celgs gn the ppbjeet é’éipﬁé%é‘sﬁ‘ﬁe;%}@e ErpRelastemy ¢l

stem cel | 6anhRNoRPoSiABROSE Tdbé%ﬁb@é inf ail. VO, iP@Rnt RbRRalibd NoS1 0SS 2412bl y
carried out by 5 p scraping all fistula tracks to be treated for éxanple,

a cur é@ta@éednereliﬂbeuarxsl‘i ROPddvivehlisiincarprratied Senginebyt nefasenceand an i nduced
bl eeding is produced by scraping the fistula walls in order to obtain
natural fibrin gﬁmﬂﬁh%{!ﬁInPanIPI%OmcerFé“‘?qdé‘Pﬂ}t%lﬁtthﬁéfomPéé%Perﬁ‘i) eP PRI i es

by the inyggt ghs rauggasik tHat (& hgingt ééicﬁ'ﬁsfdlabrtia@k mm%%&mt hirS c8&4iaPi Ng
method is a preferred option conpared wt he use of artificial fibrin

seal ant s, emhedigfenisethiermeihqst @fﬁérﬁl"@d?r éﬁmd:‘»@n@qﬁwe@mg atleastebous d Ogf 1¢°haslipose

| nvent | Ont%{ﬁ%-(fé:l(]%#it?&ﬂ&ﬁ @ t§elts € fiomCAL gc?r%lm%tcoHpo dl‘?ﬁ U ?&:Pﬁl

mat eri al . ep (1v) I's pre era1y C:arrle el'i'very o

cel | s15f oPreferably| theamatexdtil (08 ﬁbhnsbaml—mlﬁymmecd aslhemmlsucsht am filedil glwont geni ng

conposi ti ?rp E:ertb n ICI?I g 1}nlercl)trs], t'hgtd(())se ofe at least about 10 x 10° adipose tissue-derived stromal
stem cells is already encompassed within the material, e.g., such that the material comprises

the adipose tissue-derived stem cell containing-composition.
In a further embodiment, a method of treating a fistula in a subject comprises:
20 (i) deep scraping of at least one fistula track
(1) closing the internal hole of the scraped track with a suture

(iii)  delivering at least about 10 x 10°, at least about 20 x 10°, at least about 30 x
10%, or at least about 40 x 10° adipose tissue-derived stromal stem cells to

the closed sutured internal hole,
25  e.g, in an adipose tissue-derived stromal stem cell-containing composition of the invention.
In certain embodiments, e.g., wherein the first delivery of cells is insufficient, the
method may further comprise:

(iv)  delivering a second dose of at least about 20 x 10° cells, at least about 30 x

10°, or at least about 40 x 10° adipose tissue-derived stromal stem cells to the closed



fistula walls along the fistula tract. For exanple, two injections of 10
mllion cells along 3 cmof fistula tract. The nethods of the invention may
be used twon@atsémay fistula, including but not |im tedPCoh/ERR@6RCI6HS
fistula or fistula-in-ano or fecal fistula, arteriovenous fistula or AV
fistula, biliary fistula, cervical fistula, craniosinus fistula,
enteroenteral fistula, enterocutaneous fistula, enterovaginal fistula,
gastric fistula, metroperitoneal fistul&a perilynph, pulnonary arteriovenous
fistula, rectovaginal fistula, unbilical fistula, tracheoesophageal fistula
and vesi covagi na%utdrg@;nltgrgalhlg[eef erably, the nmethods nmay be used to treat
intestinal fistulae, e.g. those connecting the intestine to itself or to
anot her or gap, insCddigdse it Aéagd¥hontdl Stethl c11-cRtaii BEsmIoRItiohio$ thel iflvention.

ent erocut aneous fistula and enterovaginal fistula. In another preferred
enbodi nent, the Swep hipdsprateyabbe carsied otitobyt dezptscrapinigradil fistula trinelesi tn dbeftrested [fare,
e.g. those connectin he vagina.or uterus.to jtself or,to.another organ,
Such as. cer VIAERE f ArfaES nea 6y igrodSr Pos sh et Sy MRS Berihd g
vesi covagl ”%bd&de&?ﬂs}" Rraphlieth| fistuth dvallBYn BRIAES E5ERChAGEI SbiiYWaah WEIPAIl the/i a
any nethod known in the art, e.n%., via incision, catheter, etc. In another

enbodi ment , figuladiaplo Beemmt ehirigalishiglios bydhthmverfors syggsstibat thepphrad 88rin pepduced
closing th i tur b i . ¢ LN 106,
at | east agb ut ggcréﬁllgél?eﬂz(%a #ea:gltae?%[)egu%pt%g d)?\é%%éag%f?ﬂ é}%@ ea(')sf?1 a ocd%io%%ui
106 adi posesepiapythetdorieviech prefenrre | enstodimene|of she method dfrthamvadiigothe-fistdsue

derived stromal, stemcell -c¢ ai. ni.n onposition, to thecl osed sutured
wound. In ctéﬁsaﬁoﬁ’ezﬁiﬁtggia ??‘f“e‘é.w t.h,%ug\lbgl}lg'@f‘ﬁl'the first delivery of cells is
insuffigjent, t SNed B abIyr & VREE adifkryd6t IneLN9rR &apRGAose
of at Ifedast abozfte‘gg 2 186 crgllf)Ps,aprS{d ﬁgﬁ logg‘o(tif% §8ﬂ§ 106, or at Fﬁégst
about 40 x ddposadispesderivied ssipntie rstene dcedtaootarling ttempeetiérs, bye igegtionningm the

adi pose-tis derived str st cell-containing co sition, .to,th
c obeq sut up et T BRl RS ok renr e ML NS RGBTk d e, an
adi pose-ti sghef fdauiavedt.stromal stem cel | - contai ni ng conposition of the

invention, e.g. a dose of at |east about 10 x 106 adi pose tissue-derived
stromal st em cel Tk wathodpas dedinverttipnmay betueed Wl treat agy fistila in¢lhding thae not

mat er i coppri ses_the et#l | ar osition rein the materdal i1s, r
xampl o an BEHEET oG ghude B (FBTRET it 0o IR e B g s
wound in a fiihechilia@nishies: cerdtalcldailang drittosiusndistili,h entesodnigrel t fivaila,
conpri ses adi pose ti ssufe- qeri ved StJ‘O{T‘Bfl stem cel Ifs, e.g., froama Sl#b! ct
adi pose-ti slgogianeQry tistula, enterovagina istula, gastric fistula, “metropentoneal fistula
perilymph, pulmonary arteriovenous fistula, rectovaginal fistula, umbilical fistula,
tracheoesophageal fistula and vesicovaginal fistula. Preferably, the methods may be used
20  to treat intestinal fistulae, e.g. those connecting the intestine to itself or to another organ,
such as rectovaginal fistula, enteroenteral fistula, enterocutaneous fistula and enterovaginal
fistula. In another preferred embodiment, the methods may be used to treat vaginal or

uterine fistulae, e.g. those connecting the vagina or uterus to itself or to another organ, such

as cervical fistula, rectovaginal fistula, enterovaginal fistula, and vesicovaginal fistula.

25 The fistula may be accessed for surgical repair via any method known in the art,

e.g., via incision, catheter, etc.

In another embodiment, a method of treating a wound in a subject comprises: (a)
closing the wound with a suture and (b) delivering at least about 10 x 10°%, at least about 20
X 106, at least about 30 x 106, or at least about 40 x 10° adipose tissue-derived stromal stem

30 cells, e.g., in an adipose-tissue derived stromal stem cell-containing composition, to the



stromal stemcell-containing conmposition. Such sutures coated with cells
fromthe subject adipose tissue-derived stromal stem cell-containing
conposi t iwoxoarBerescri bed in detail above and in U S. PararRoobppdedEat i on
No. 11/056, 241, filed on February 14, 2005, which is incorporated herein by
reference. The methods descri bed above may further conprise adm nistering a
t herapeutic agent to the subject being treated, e.g. systemcally or
locally at the site of suturing. In c&tain enbodinents, the adi pose

ti ssue-derived stromal stemcells are fornulated in an adi pose

ti ssue-derdjyed sHlFAMRburit S &hhin GYFhi0 S, mpaéfntthe@irmeﬁoerg%@tc@lwﬁ a

t herapeutic agent, as described above. [n other enbodi nents

t her apeut iissudgagent, ths nzethridmhat kutbdr epaisat(e) Qellven@ a stopnd dessedakleystwbout t he
met hods, forest rfoenmed,. or.a t he gret.hod i s rforned
o soms. erfon fekt: o et aralufe or 0 o phst 2fiad A pCRUBBR idnEaahBh ey
before, dustiongl andn addlier efghe inrednh Qdfpo@d’ Bssper depived dstindl hergu b¢lBCcBntam1ng
Exenpl ary theraﬁeutlc a ents are described above, In preferr eﬂrgg'nents,
t her apeut i CTRGEHPY Pé‘?“t?ﬁé SPEERdRpHNd fneﬂt?hﬁmémarr@@tés@emn ' lsfled to

the subj eglin EXeMPbRLYsstE Qélﬂ/ea s%ﬁﬁ?@t@mt harpeuihe c@rgﬁ&tltﬁ)na&@the invention,
anti-i nfl ammt ory agents such %aent S conpri sing nesal am ne,

i Munos uppr & gsioseofa denssabouc H) aéO dmcrsc@pw@phnwxbstmm@al atz:atcmll@pmqm@assed
bi ol ogi Cal ?}ﬁﬁ" ntrﬁat?ﬁ’a(ih sﬁcr}]lft atX t'rl?rr%lljaté " %ﬁgegrt?)é cel ne}rl cl?) 3)0'81?%1’1 \91’161‘61
anti di arrheal agents enoxylat e, Pl'oper an

enbodi mentthe whedrial s, &bt egemﬂe Carshelms@eldrSglaef e Im&ﬁﬂ:,r eﬁrumrlﬂm&ms(a tnE:fhatl rr}fnt
nmaybe reqU|red For

i nmunosuppr.essants nmay he adm ni stered before,
duri nd? andTgHng# f”é?fm‘f e W%eﬁf C?’Bplbﬁeéxﬂéﬁ‘f 0%’%4%6 "‘é‘&’é‘ér‘ﬂq‘rﬁs‘{t‘t‘)‘eﬁ%ﬁ ROREr 85 own
in the artadigdkd MssileOdeddBU NrdiabstedN celif) e g€ flcin MR YuBIL&E CaddSosi@ididel 88k ved
suppress an i mune reaction fromthe subjéct to the cells or vice-versa,

accor di ng stremabstiindslHeapiginingncamposiion, Stek segrea geated wathycellh Epmpbasiiccigent
| | t,
wll vary ‘Elgy%gé‘ HLRg RAvE G F‘ c@ﬁﬁpsgaﬁsce acgﬁtaﬁ'ﬂl%e P@H%%s‘t{@éﬁ Nfe QbscHBE l%?tdét‘iﬂ

the nature severity o I sor er to or prevented,
route of abtovanarsitindf. Sol?ateramqmﬂlhzmdndﬁam 16105012 | Afjledibn Fabryanf 14, B80S wdjidcis

fornul tians MRy ag ered in a single dose or in divided doses.
Dosage1 f JRCARALER BF 5P trl'e r%ﬂjgnts may be readily deternmined by techniques

known to those §f Skibds hélchi%‘r‘i %&ve a;a%udiﬂ?e‘x’%hgﬁ@é %hl%mlé‘!exfrfg a%éﬁr%;%u‘ﬁ% of
nore than one therapeutic agent m ni stere
t her apeut iagemtgerths sagent rhesnger@t&:dl, g. gsemmnm@llmonhmslily pioths .site of suturmg In
certain embodiments, the adipose tissue-derived stromal stem cells are formulated in an
adipose tissue-derived stromal stem cell-containing composition which contains a
20  therapeutic agent, as described above. In other embodiments, the therapeutic agent is
administered separately, e.g. simultaneously with the methods, before the method is
performed, or after the method is performed. In some embodiments, the therapeutic agent
1s administered to the subject before, during and after the methods are performed on the
subject. Exemplary therapeutic agents are described above. In preferred embodiments,
25  therapeutic agents for the treatment of Crohn’s disease are administered to the subject.
Exemplary Crohn’s disease therapeutic agents are anti-inflammatory agents such as agents
comprising mesalamine, immunosuppressive agents such as  6-mercaptopurine and

azathioprine; biological agents such as infliximab (Remicade®), antibiotics, and

antidiarrheal agents such as diphenoxylate, loperamide, and codeine.

30 In embodiments wherein allogeneic stem cells are used, supportive treatment may



Ther apeutic agents can be adm nistered orally, parenterally, by inhalation
spray, topically, rectally, nasally, buccally, vaginally, or via an

i npl ant edwoes@vnei4#. The term parenteral as used her ei nPCHEHPAEED04605
subcut aneous, i ntracutaneous, intravenous, intranuscular, intra articular,
intrasynovial, intrasternal, intrathecal, intralesional, and intracranial

i njection or infusion techniques. The precise tinme of adm nistration and
anount of any particular agent that wil3d7 yield the nost effective treatnent
in a given patient will depend upon the activity, pharmacokinetics, and

bi oavai | abi lyctryq ffeqa Feﬁé,zan@alé AanfABRY ?F@sanghm 6L RfthislercPBLb Qﬁhl@fantdnﬁ
patient (incl Fudi ng age, sex, disease type and stage, general physical

condi ti on, raétsp(bmstinwahé@sprt\@na C@(HEn admélgg tanaethpge kodwnadi tbatarbn)Pnorrdut e

of adm nistration, and,the Th |nes resent ed herei

ised 1o opt IAMEREHER: PeRHe S att Be HafE BrtnB R T b e e Pl Pemeths,
anount of adabjeitsd tatdelfor Wbé- Oé}sﬂ}ﬁabéorﬂlﬁgw fnethods kigven inhBdart.out i ne
experinmentation consisting of nonitoring the subject and adjusting the
dosage and/ or ti fiheglosaghiof eny therapehiieagen wilbedrmgepmldmgem the hgnpienist dgeaidt he
atient may be nonitor rresrln Qne or t nt indi ces
gt pr edet e?/r]ﬁ ﬁ%dw s E}Fﬁagpgﬁ’ %ﬁtbeng BES ey Fevﬁn{yTPg ernre&hstordaeirn rﬁ%{ed or
suppl ement, RERURYS thet ﬂoﬂfésoﬂ)fldrﬁﬂliﬁtﬂah&ﬁ raidi @8 fandl dfahenabéiti oAny msﬁythé)eubject
optim zed accordl ng to the results_ of such nonitaqring. The patient nay be

peri odi cal | yorudatans aaydbs admwistered foa sHgleedase mr 1Bdividssk dosstre Rosagps for the
measuring t hﬁéﬁﬂ@gﬁgé%{j@%@g%e r&ﬂﬁyfdefe%hm%ﬂ%t} tE&ﬁYcﬁlleyﬁﬁ&@rpt& ﬁﬁgké:@f} dV1 in the

occurring at t weeks fromthe onset of therapy, and
subsequdft ragtevalasidtighh hersto ur Alspgmaxterey dfoumoret thagi ¢iet thme@k@thjagfmgn@méneapy

and then ever ther ea .ter. . Ther.al nB ont.in r _sever al
nont hs or 3%“;‘}%&@ of mlflﬂple s eu i a%efmsoarﬁign Hrlr%%r%ﬁ%j ’éesigp R Céjrg%(fs%ﬁngl engt h of

t her apy for humaRgeraHei %gzﬂ&t@ant@e Eﬁiﬁn@f@}e@foﬁa&m %rea&mry %Q%Eulat&r §flapnd
possibly to the tine of a ni stration nay be nade based on’t hese

r eeval uat i onspicaflyea¢otediyt nasailybbudceaily,i gedllwi emvig real implangesk eggeryoinhi Bie &re
less than t?})e Opt zlrlmjm dl(ljsse erélge C&”ﬁoun bcItggéo% ftﬁltl‘acv.gtg'l?eoqg fsa‘ngﬁa\rzre%%u? e

i ncreased by SHal1 ifcrement's until I i 1 ‘er apeu
att ai neds Thﬁtrﬁﬂfﬁbulagdmuseamtulslevmtraéynbhler aipaadtéraalagamitedalyintraldsioaalt had

required dosage for an ‘|nd|%%dual onponent because the onset and duration
of effect of® éﬁéaneﬁ flrpg t}OR{Or Intusion techmques

The precise time of administration and amount of any particular agent that will yield
the most effective treatment in a given patient will depend upon the activity,
pharmacokinetics, and bioavailability of a particular compound, physiological condition of

20  the patient (including age, sex, disease type and stage, general physical condition,
responsiveness to a given dosage and type of medication), route of administration, and the
like. The guidelines presented herein may be used to optimize the treatment, e.g.,
determining the optimum time and/or amount of administration, which will require no more
than routine experimentation consisting of monitoring the subject and adjusting the dosage

25  and/or timing.

While the subject is being treated, the health of the patient may be monitored by
measuring one or more of the relevant indices at predetermined times during a 24-hour
period.  Treatment, including supplement, amounts, times of administration and
formulation, may be optimized according to the results of such monitoring. The patient

30 may be periodically reevaluated to determine the extent of improvement by measuring the



conponents may be conplinentary. In such conbined therapy, the different
active agents may be delivered together or separately, and simultaneously
or at di fwenest13ti4aes within the day. Toxicity and ther apemre@s@bdsbzacy of
subj ect conpounds may be determ ned by standard pharnmaceutical procedures
in cell cultures or experinmental animals, e.g., for determ ning the LD50
and the ED50 . Conpositions that exhibit |large therapeutic indices are
preferred. Al though conpounds that exXBibit toxic side effects nay be used,
care should be taken to design a delivery systemthat targets the agents to

the dest o8 phrldln0rfletird QuPGR RACLBLLAEL SurtliP 4O 2p8 B abfededisOm

the cell re assdys and ani nmal stu ating a
range of dosagke boset s ahérapyymdEnsibschuentdesadeatohs anyurtihgreapgufauc tagegitt or

alternativel f .any conponents therein, ljie referghly within rapge of
Gl roul at | MR Aua TP RO0 (R, e it BisBerrr 1 1 PpiopY oo fipte

toxicity. sI@aldasREE ofBYer §éars, Wit aNminithém! GN@R SERp@NEHIRLY a UPSibalt BLgtH@Fage
form enpl oyed and the route of administration utilized. For agents of the

presenf i ifkspy & humaes.t Adivgiseants ©ahe pmeppiea ol neenigdmingipredeand sostblyda
initiallyfd e GEAdmifilr tkfngr{l?igé%%de BhsHR B ({RY redfath @loRy! ated in ani mal

nodel s to achieve a circ asnma concentration range that includes

the 1C 0 (i.e. TréMQeRANSEDE IAtidted wath shbiflef 8Shg&GONRIGH AL 1B fhiAn ANbHURSM a
hal f - maxi mal inhibition of synptons) as determned in cell culture. Such

i nf or mat i sleshelthpsompeund; JThemadicn dadesegs pay be dcatased B smpll ssarenthuKiimans.

Levels in B gmé g { exanpl e, by high performance liquid
chr omat ogrtgépﬁj;. . 5. k#t%%ﬁﬁe%?%gﬁgrﬁagg_'odi ments, the invention contenplates
kits ijpcl udi ng hERoAGINCA S bff ESHarBEiapedicSigeAMaySt@IBGRe teyGREd dbsabd tbr
conpositions and optionally instructions for their use. Kits conprising the

phar naceutank aindigistvgb spmpereat higgaust ohat@setaped duratine of effesit of Meediffesentar e
al so wi t hig, e $CAR bQF; thPEmERNEN trh O héﬂrﬁb-ﬁegfmeﬂa tific OB aﬁ af@%@ for
ei t her nar?u’é# or parfl a (I)yglor V\%@I 'y acutomatle pr ag?’i cee 0 ert 8 or ggglgng
met hods. Sumtbekdeliseredyodetive onsepanaiety, ypnd Sinudeseoustyairad diffprent Gmee xatipi the
t herapy, rgpair, preparation of biomaterials and other applications.
Exenpl i fi ¢&Yi on
15 Toxicity and therapeutic efficacy of subject compounds may be determined by
standard pharmaceutical procedures in cell cultures or experimental animals, e.g., for
determining the LDs and the EDsg. Compositions that exhibit large therapeutic indices are
preferred. Although compounds that exhibit toxic side effects may be used, care should be

taken to design a delivery system that targets the agents to the desired site in order to

20  reduce side effects.

The data obtained from the cell culture assays and animal studies may be used in
formulating a range of dosage for use in humans. The dosage of any therapeutic agent or
alternatively of any components therein, lies preferably within a range of circulating
concentrations that include the EDsy with little or no toxicity. The dosage may vary within

25  this range depending upon the dosage form employed and the route of administration
utilized. For agents of the present invention, the therapeutically effective dose may be
estimated initially from cell culture assays. A dose may be formulated in animal models to
achieve a circulating plasma concentration range that includes the ICsy (1.e., the
concentration of the test compound which achieves a half-maximal inhibition of symptoms)

30 as determined in cell culture. Such information may be used to more accurately determine



The invention now being generally described, it will be nore readily
understood by reference to the foll owi ng exanples, which are included
nerely fowopoeqeers of illustration of certain aspects aod/EPawodd4sent s of
the present invention, and are not intended to limt the invention. Exanple
1: Preparation of Stem Cells from Li poaspirates Wth I nproved Honogeneity
Adi pose tissue was obtai ned by |iposuction, under |ocal anaesthesia and
general sedation. A hollow blunt-tipped9cannul a was introduced into the
subcut aneous space through a small incision (less than 0.5 cmin dianeter).
Wth gentle,sigt h6Rs ihHRinkARNULE @ $h PRRA &Q&Q‘;&ghteﬁﬁ?e(ﬁ%p%%n{)l'es%y%lgh
abdom nal -wal | conpartnent for nechanical disruption of the fatty tissue. A
sal i ne sol uperdermance kiquad viarovetngsaphiyct or epi nephrine were injected into the
adi pose tissue conpartnment to mnimze blood loss. In this way, 80 to 100
nm of raw of2-lipBdSpirate were obtained from each patient to be treat ed.

The raw | i poaspitate wa shed exten ive &t h ate buf fered
sal i ne. (PBS: - o bUboBremalEnEy pgMM g o eiplales W st By DR RADRR B
saline apd lewald sebaaBitaa ckit-codth@irydondositibhd @fd dpaibhalky M&Sucdb@ﬁﬁ)'t adirniseh a
solution of type Il collagenase (0.075% .G bco,BRL) in bal anced salt

sol ution (5KageAMPrigng Mg P S’EmacE%tﬂﬁaécom}@ﬁ)th‘éﬁn@blofﬁaF?néts °§7]?§ RIESCPRINEEONt he
cellular fragt e an
equal vol urre%o i t%ﬂ?{éogcbﬁe &gh% ?g’gﬁ%zlgl%@sowgﬂ% M €] !(i:o r%g}Lljaf t hat
cont ai ned lﬁ%meltoabaltuak}y neWIaeli)uzmtoél’ﬁBSd p@cn@om%regm metbpdan siuch kg mag| | s
was centrif ed at . were resuspen i M NH
Cl and all o an§ ya dls? rmcilﬁmrlﬁ o ctxamB {hteraﬁﬁ’erre Btlibe rep %Sg (f)lr){afn%%eljﬁglsof
erythroqgteamj&hawﬁmhtakm&mas centrifuged at 250 x g, and cells were
resuspended in DVEM plus 10% FBS and 1% anpicillin/streptonycin m xture

(G bco, BRL) and then they were plated in 100- mmtissue culture dishes at
a concentration of 10-30 x 103 cells/cn2. Cells were cultured for 24 h at
37C in an a@#ﬁ@ﬁhﬁﬁ@"ﬁt 5% CX2 in air. Then the dishes were washed with PBS

-ad | | d d
i cul ture i n tdre e g Pane Sl TG A0 Rareors KTk Ep g by

reached appt&xﬂeﬁatteltue ﬁ@l%w@éﬂau@mewhmtake ineRlded ey fofputgogescofl ltlulsl’tﬁtlon
medi um every 3 to 4 days. Cells were then passaged with trypsin- EDTA (G bco

BRL) at la def eerfashawpects and gpp etif“t?atsr<ef§b%ﬁtf§efttdn‘§“8%‘i"lanéé‘ﬁ%t“tty“t?f‘ded to limit
appr oxi mat eky. ;abbn5-6 x 103 cells/cn2 . For

Example 1: Preparation of Stem Cells from Lipoaspiraies With Improved Homogeneity

Adipose tissue was obtained by liposuction, under local anaesthesia and general
sedation. A hollow blunt-tipped cannula. was introduced into the subcutaneous space

20  through a small incision (less than 0.5 cm in diameter). With gentle suction, the cannula
was moved through the adipose tissue abdominal-wall compartment for mechanical
disruption of the fatty tissue. A saline solution and the vasoconstrictor epinephrine were
injected into the adipose tissue compartment to minimize blood loss. In this way, 80 to 100
ml of raw of lipoaspirate were obtained from each patient to be treated.

25 The raw lipoaspirate was washed extensively with sterile phosphate-buffered saline
(PBS; Gibco BRL, Paisley, Scotland, UK) to remove blood cells, saline and local
anaesthetic. The extracellular matrix was digested with a solution of type II collagenase
(0.075%; Gibco BRL) in balanced salt solution (5 mg/ml; Sigma, St. Louis, USA) for 30

min at 37°C to release the cellular fraction. Then the collagenase was inactivated by



transpl antation, we used cells between passages 1 and 3, with cells having
been passaged nore than twice being preferable in order to isolate a cell
popul at i onmownadn3bi4sgh honogeneity. Cell characterizati onpraagEprp@ciioroned usi ng
cells at passages 1 to 9. Exanple 2.- Characterization of StemCells from
Li poaspirates Wth I nproved Honogeneity To characterize the cells by

i munof | uorescence staining, cells were plated at |ow density in DMVEM pl us
10% FBS on gl ass cover slips in 24-ws0l plates. For irmunohi stochenistry
studies, cells were vvashed with PBS and fixed in acetone for 10 min at -20
C. For staughiBe dfarfiedil MBunkebl Hukky | IntRfindd EddhRApANRATEIMENLGiLEr 10
mn at RT. After Ing wth a PBS that contal ned 4% goat serum and 0. 1%
Triton X- BXJ,) tbat dostwwddof/n&mmmeasenm @B énbh¢gyBRLN The puspresion afitellsodi es

agai nst the fal] i ndi cat ed di . u n i
S oha. act s BB b RS Thapd: GoEvAE Est G ot bt 8P Mt L gand
Loui s, US/éllo\lzéd?@@,stahdlfoa 16Dn20at ﬁﬁthté‘ﬁapeBmhe(cRm(fo@gysld_iﬂf)m@&a@déser srhEor d,

Hants, UK; 1/50; (iv) Fact or VIIl; Dako; 1/100; %‘%ﬁ Chem con
USA; 1P100Rix{ugs yag cqaiteiiugesh and Woh g andiesdls weys Feuspangdadnn Q%EM Pl 16% Fl?%. i)

cyt oker at i;fq I%K&plcﬁllme}ﬁl&g dih )fﬂlxt%rél-g@ibcm HPBkn tl@%r@ %Ht&i We1 do-

i ncubated wth theappropriate Fluorescein isot h| ocyanat é( conj ugat ed
or Tet ranﬁmmyllsmmhmemieshﬁscit&noogwmme%m -30 k de{ FHs/Toy - conj ugat ed second

antibodies (Sigm, 1/50) for 45 mn at RT. For negative controls we onmtted
the primary an eﬂameéf‘sculwtraf@r 24Brad 3¢ Sut @y dmgpphste of 3% CO2 in air. Then the

4', 6-di amd@h@@w@reﬂbfsm{él \Vnt‘ﬂqJEfS %ﬂ&e n& IaJith:n leid mm&‘:ﬁéﬁté nT}M)(Q:'l]Q' ow

(l\/bBl Tec, Gottingen, Gernany bserved wi Th an epifl uorescence
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t he nunbers g | IINODOS | édr% s in.di ffer ent and conpar eg ! hem
uc

to the nun%ereéd P A e uenﬁfaWthnﬁ}la f’f gilefc lllrasmevcxiltlaurnrtla exported to
a conput es ddﬁCI@mE%r%enﬁwk@emﬂutr%sm EK)T,A {Gipes BRI, at GadildBA)oft hs ough
a Spotl canera (D agnostic Instrunments |nc ungan ortic
smoot h mustl E¥rsRONds e CEMSICPTBaP R B ot 6@&55*\6%1 (e Fahd
human syneuh@ladidtmoRkagts cMRMRIWEED RS gPOF ahd @e“@tﬁrbteflé)ha?'wflé)f)een passaged

i mrunostaining with the various anti bOdI es. At passage 1, a high Eercent age

(90-93%) wtoradhpo steicte beipgdprefararal inspwler clel Isslaix @r esls enppulatient with kighar ker
of mesenc rl%%&en%%glo \%léﬁ lcﬁ&r@éte&z% L)f? vxfaﬂ)g#(@r:negl)umng%gﬁseﬁ %ﬁggges 11t09.

Example 2.- Characterization of Stem Cells from Lipoaspirates With Improved

Homogeneity

20 To characterize the cells by immunofluorescence staining, cells were plated at low

density in DMEM plus 10% FBS on glass cover slips in 24-well plates. For
immunohistochemistry studies, cells were washed with PBS and fixed in acetone for 10
min at -20° C. For staining of a-actin, cells were fixed in 4% paraformaldehyde for 10 min
at RT. After blocking with a PBS that contained 4% goat serum and 0.1% Triton X-100,
25  cells were incubated at 4° C overnight with primary antibodies against the following cell
markers at the indicated dilutions [(i) alpha-actin; Dako, Glostrup, Denmark; 1/50; (i1)
vimentin; Sigma, St. Louis, USA; 1/200; (ii1) CD 90; CYMBUS, Biotechnology LTD,
Chandlers Ford, Hants, UK; 1/50; (iv) Factor VIII; Dako; 1/100; (v) CD 34; Chemicon,
CA, USA; 1/100; (vi) c-Kit; Chemicon; 1/100; (vii) desmin; Dako; 1/100; (viii)
30 cytokeratin; Dako; 1/100 and (ix) S-100; Dako; 1/50]. Then cells were incubated with the



of vimentin was maintained at the sane |evel up to and including passage 9.
Level s of other markers fell, however, with tinme. For exanple, a-actin,

whi ch waswbaoewdizs23417% of LPA-derived cells at passage PCEER2006/0b4mnFeEr
detect abl e at passage 7. The marker of endothelial cells, von WII ebrandt
factor (Factor VII1), and CD34, which is also found on the surface of
endothelial cells, were only detected at passages 1 through 3 (7% and 12%
i munopositive cells, respectively). 3By contrast, the expression of c-Kit
(CD 117), a marker of cell proliferation, increased with tinme, with 99%

I MMUNOPOSIt.i cel | pa S I ). I :
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oy of RherrREiE soREoIar ahdiBd TG SRR angfRh s AN erE s EAY Ker s
as the nurfgr 40b-dpasgRageSphdngheRse {DAPD). CaCdl aBrd Hehemsented ihh®lobiglow
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cel | s wer éMoBatwe CpHingan. figrmapy) and obsgrved Wil aw aRiflHptesrenes mEcTascopRECHISE s/ cm

2. After qglbhg K;l@l ofit tigghed J%&n§.he RURSLH &t (R Ribterhi}€d CHlet YumbERdiggm was
repl aced by DVEM suppl enented with 1% antibiotics plus 0.5% 2% 5%or 10%

FBS. Asposimmiunepastiveralls if aliff¢restt fields ahd eavipatsdttbémobd the mumbetsuotastampdovi al
fibroblasts were also culture nd their gr,omh rates t erm . ium
we v opt adBeeE, EeP Ry R St ElhorfU L hbEr (ARG Ml
gl ult ar al d@b)’xﬁﬁte’ﬁﬂﬁk.,tﬂ&pdﬂhkﬁ’df)' e{a, QIBALl)thbe%}DEISpMbiimm?gDCh%h&tigiIﬁﬁdlm@ist RE.,

nucl ear staining with crystal vjolet, by nitoring absorbance at 595 nm A
standdPd d@mpe %asU%thM@fléaﬁww%m f cel hﬂ@%ﬂlﬂ%ﬁ%f pselaépmtgﬂwéen

nunber perje ghWEt)anw rﬂ?lli';}ﬁﬁesﬁfoVQQ 5['15}8?)1(1:&?? l'_\Qerg 9l)s|ed VisaBb&tiadicBRS&8ls for

ti ssue-derived stromal cells were successfully isolated and cultured from
al | seven impoesipningtvath the Pagdus amtileaskiescel | s were grown in cul ture and

passaged at 7 to 10 day intervals. In sone cases, ce|ls re cryopreserved
and t hawed pri & Ra&saged) arftigh ipsrﬁ?ntfr%f‘e(%lr%%wf aiBO%ste g atsemsl SRl | ved

stromal  stgpre6el hindtRSEinHeR @0 dRdeR Ay BEC SRk bIRIE B REPIGBRED), PipldisigRxi Mal
proliferation between 5% and 10% FBS { FI GURE 4). The nean
popul dfi orf douditinnyast ingmtaancd ddbe sepadaist pRte ond insfudieg DRRsYgesd-3T.c8ds G h,

e 908 T hS0LIA 0 k! TRELIIGESBHE LT PHERAPAL 7 T
p>0. 05; t {fPAsderiveésills at passmget hrves no longer detectable at passage 7. The marker of
endothelial cells, von Willebrandt factor (Factor VIII), and CD34, which is also found on
the surface of endothelial cells, were only detected at passages 1 through 3 (7% and 12%

20  immunopositive cells, respectively). By contrast, the expression of c-Kit (CD 117), a
marker of cell proliferation, increased with time, with 99% immunopositive cells from
passage 4 onwards (FIGURE 2). The fibroblast marker CD90, initially expressed in
approximately 80% of LPA-derived cells, was found in 99% of cells from passage 6
(FIGURE 3). No expression of the neuroectodermal marker S100 or the ectodermal marker

25  keratin was observed in any of the LPA-derived cells at any time. The change in observed

markers as the number of passages increases indicates an increase in the homogeneity of

the cell preparation obtained.

To quantitate cell growth, cells were plated in 24-well plates at a concentration of 5
x 10° cells/cm®. After cells had attached to the substratum (3 h), the culture medium was

30  replaced by DMEM supplemented with 1% antibiotics plus 0.5%, 2%, 5% or 10% FBS. As



i ndependent experinents). In order to analyze the cells in a nore

st andardi zed and | ess subjective manner, the cells were also subjected to
Fl uor escemoeowtss2zaat ed Cell Sorter (FACS) anal ysis. | n gemarados/ovdses f | ow
cytonetry analysis permts the detection of surface antigens by antibodies,
which are directly (covalently) or indirectly (secondary
fluorescent -1 abel ed anti body) linked to a fluorescent marker. On the other
hand, the above described i munohi st othem cal anal ysis denmanded
perneabilization of the cells and the subsequent staining with antibodies

Thus, the Oéd%‘}ttv@ @&H'f&ee (}fh@ df’]aqbl‘/bgt\:'ﬁlohéergﬁt hf gﬁgyrmv?at %fdm&t?&\%e@'

target protein and antib Mor eover, e perneabi [1zation o the
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expressed at the cell surface or intracellular rot gcol used |n t he

i munocyt ofvstapgard GRrveRes gerbirEied i eytabdish t@d@lamst@éwéww sl aqekeops &gl and

only FGQUI£ﬁ§m§RQ&QE At P fE8as.by)e controls. Further, the FACS anal ysis
all ows an evaluation of the percentage of positive ceIIs (cell s expressing

t he surfaceant ig@pl:,adipose tifi@eldeN@ld QfoneX REIBSWERBuldL¥uly isoRItd &idr ful@fed
antigens on one cell). These evaluations are only of subjective nature

usi ng i mnﬁ@ﬂlagtsétqﬁé}ﬁoétpﬂfﬁtes SRR hesg colls W@Tﬁtg&é’ﬁem TréHEe and Rasgaerd Mehlo,
whi ch does; gl iR, %J?net Ses OGR v?é‘ré'c B&ser%lflﬁad mmﬁ&%taﬁ [afta

ti
characterizatron of the cells may be perforned on fres i sol a 88 1s
and afller Per goodsh odte @il adipoes tlsmrdeexadrplr@nalatteldagr:ll? (A@‘S@rdepeMMkcm thed

f 3 f . | ysj f
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obtai ned from sanppl es _obtained frogm 3 heal t hy donors frontz roto three
mont hs of Wik ¢ Rg difter aigudicrbe gy the Rpphlafipn-dowblinginag of AjpRR SxR9¥H No.

11/ 065, 46 ébroﬁlhslt@g.llﬁ’t?ed: tﬁ@l@fjﬁ%ﬁargé corgﬁ%rh é%ﬁsﬂm hS 2101@5) 1R "%Es%‘ﬁs R@hLihPeebY
reference. After isolation by the above escrlbe met hod, 't he

adi poslé- dendependant expeaimegtsem cel | s from one of the patlents wer e

characterized in f nctlon of the presence/ ahsence of a series of surface
markers. To dol t‘l‘fﬁgﬂr twe&?ﬁt%@tscm adtloreﬁengemzs Y lest Pybiet VRrEiaREs s thia s

noni t or ed Rys QW £ QBLARS to Fluorescence Activated Cell Sorter (FACS) analysis. In

general, the flow cytometry analysis permits the detection of surface antigens by

antibodies, which are directly (covalently) or indirectly (secondary fluorescent-labeled

20 antibody) linked to a fluorescent marker. On the other hand, the above described

immunohistochemical analysis demanded permeabilization of the cells and the subsequent

staining with antibodies. Thus, the latter requires an individually optimized protocol

depending on target protein and antibody. Moreover, due to the permeabilization of the cell

membrane, it is not posible to distinguish between internal (non-membrane bound) and

25  extracelular marker proteins. That is, with an immunohistochemical analysis it is posible to

know if a protein marker is being expresed but it is not posible to distinguish if it is being
expressed at the cell surface or intracellularly.

The protocol used in the immunocytometry for the detection of surface antigens is

standardized, and only requires appropriate negative controls. Further, the FACS analysis

30 allows an evaluation of the percentage of positive cells (cells expressing the surface



Integrin: CD 1b, CD18, CD29, CD49a, CD49b, CD49d, CD49e, CD49f, CDb1,
CD61, CD 04. Henmatopoietic markers: CD3, CD9, CD O CD13, CDl16, CD14,
CD19, CD2A80 2088386246038, CD45, CDO0, CD133, gli cof ori ne. pGraprévshashor
receptors: CD105, NGFR Extracellular matrix receptors: CD 5, CD31, CD44,
CD50, CD54, CD62E, CD62L, CD62P, CD102, CD106, CD146, CD166. O hers: CD36,
CD55, CD56, CD58, CD59, CD95, HLA-I, HLA-11, b2- mcroglobuline. The cells
to be characterized were collected by3hreans of gentle digestion with
trypsin, washed with PBS and i ncubated for 30 mnutes at 4C with
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or over time during culturing in the experinentation done with health
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3: Preparations of Stem Cells nprising Fibrin Aue For Use in Treating
series of surface markers. To do this, the expression of the following surface markers was

monitored by flow cytometry:

15 Integrin: CD11b, CD18, CD29, CD49a, CD49b, CD49d, CD49e, CD49f, CDS5I1,
CD61, CD104.

Hematopoietic markers: CD3, CD9, CD10, CD13, CDI16, CD14, CDI19, CD28,
CD34, CD38, CD45, CD90, CD133, glicoforine.

Growth factor receptors: CD105, NGFR.

20 Extracellular matrix receptors: CD15, CD31, CD44, CD50, CD54, CD62E, CD62L,
CD62P, CD102, CD106, CD146, CD166.

Others: CD36, CDS55, CDS56, CDS58, CDS5S9, CD95, HLA-I, HLA-II, P2-

microglobuline.

The cells to be characterized were collected by means of gentle digestion with

25  trypsin, washed with PBS and incubated for 30 minutes at 4°C with fluorescein (FITC) or
phycoerythrin (PE) labeled antibody markers against each one of the surface markers to be
analyzed. The cell markers were washed and immediately analyzed using the Epics-XL
cytometer (Coulter). As controls, cells stained with unspecific antibodies of the

corresponding isotopes labeled with FITC or PE were used.



Fistula For clinical use, the cells as prepared above nmay be used after
three or fewer passages (FIGURE 3), but are preferably used after two or
nor e passwgesocasedaescri bed above to afford a cell preparariEPR006iod4s0hi gher
honogeneity. Cell cultures for clinical use were trypsinized for 3 mn at
37C. Trypsinization was stopped by addition of DMEM plus FBS, and the
suspension was centrifuged at 110 x g for 5 min. Cells were washed in PBS
and t he suspension was centrifuged agaiddat 150 x g for 5 nmin. Cell were
resuspended at between 3 and 30 xI 6 cells/m in1to 2 mM of R nger's

| actate sol ution (P o I 1 j 3 I
ARth BdtanhRsiR oFihd g%l}ﬁﬁfeséﬁ’ Eﬂg?&%on FE BT RO KR (@%&@7 o %as

may optionally be added to"the R n lactate solution. I'n certain
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approvedid®y the d i rk&asivdto lgmphedtdsy.hi cs Comm ttee of La Paz Hospital on

April, 12, 2002, and a detailed infornmed-consent formwas generated to be
signed by pati entApplying thedwi osteGpnthe trh@dépatast deptcellnpapuiatidn abebaratteszed as

progress of the stu hr ho he Lhi cal . trial, atld S
were sel ecte 15%@8?8?% migﬂgﬁegkgbfb&#ﬁg+i§§?3£i€§4 ?P&ggggi’gggggtkgﬁq%B
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Example 3: Preparations of Stem Cells Comprising Fibrin Glue For Use in Treating

Fistula

For clinical use, the cells as prepared above may be used after three or fewer

passages (FIGURE 3), but are preferably used after two or more passages as described

20  above to afford a cell preparation with higher homogeneity. Cell cultures for clinical use
were trypsinized for 3 min at 37°C. Trypsinization was stopped by addition of DMEM plus

FBS, and the suspension was centrifuged at 110 x g for 5 min. Cells were washed in PBS

and the suspension was centrifuged again at 150 x g for 5 min. Cell were resuspended at
between 3 and 30 x10° cells/ml in 1 to 2 ml of Ringer’s lactate solution and put in a suitable

25  syringe. Human serum albumin (HSA) may optionally be added to the Ringer’s lactate

solution.

In certain cases, half of the cells were resuspended in the thrombin component of a
fibrin glue kit (Tissucol® Duo 2.0; Baxter, Madrid, Spain) prior to combination of the kit’s
two components, in an attempt to improve the obturation of the fistulae’ tracts. The use of

30 fibrin glue to fill a fistula opening is known in the art; however, it is not efficient as a



unsuccessfully treated by cl assical surgery at |east tw ce; and agreenent
to participate, wth signature of the infornmed-consent form The excl usion
criteri a worecsefal | ows: Failure to nmeet inclusion cri PETER2006ON6AS

handi cap; extrene thinness; allergy to | ocal anaesthetics; prior diagnosis
of cancer; and AIDS. Five patients (nos. 001-005) were enrolled in the
study. There were three nen and two wonen, and the average age was 35.1
2.4 years (range: 31.2 to 37.5 years)35 Nine cell inplants were perforned:
three in recto-vaginal fistulae; five in enterocutaneous fistulae (four
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day- and wetomal stemt esdi-dontaiing sbuipediners deattibed Thebdie sdives Norgtein icehis losaldy,

treated with Taqtal Earet ral Nutrition,.Re aid, or treotride
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| i posuction procedures because, after the first |iposuction, no stemcells

survived cryopreservation. One patient was excluded due to bacteri al
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patients with autol ogous adi pose tissue-derived stromal stemcells (ADSC)
at passageCd/bifiwe bpogsairefesr . Ei ght inocul ated fistul ae were fol | owed weekly

for at |east eight eks. 1n six, fistul .the external apenin cqovered
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consi der echufiBddoRd st trahBplatiidnt ikelg th¥abdviesdebdriRd allipBsecti S stEMal stem-
i nconpl ete closure of the external opening, with a decrease in output flow

(not heal el cpgwpsitings &ervseatmentt elobrehnnbtilaphsEey BRIl a1e5 JpaEIvehtbYathet he
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years). In e case of enterocutaneous ae, ’tracks wer e deep
scraped. linforhed-casentdbrm et gencagjedtl bef sigied| byepativms.u$ kel Ethissdgpmmitteapysoach,

wi th detachnent of .the posterior i.nal wal|. The ga conpl etely

separ at ed MHHA LD agtu g R VB ER ntReboy P8 B pani & ot t thes.
The rectal nucogg,had been damaged by Crohn's disease and was extrenely
fragile. In the case of perianal fistulae, the main track was cored out and

the rectal hol erhegsatieltoseet wWidckeddcQorabpabhpd Ftlosting HORSioh bHEHAN nidRe than

sclerotic nucosa. Using a needle, in cases of enterocutanequs fistula, we
i nj ectléd &) yearsi irageir danagis 1of Grohme dispae t lopst fivgeycargsior & thedBlo PrsEICRal
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the sutured internal opening. In all cases, we observed a fluid-filled
and/or recto-vaginal fistula) that had been unresponsive to medical treatment and
unsuccessfully treated by classical surgery at least twice; and agreement to participate, with
signature of the informed-consent form. The exclusion criteria were as follows: Failure to
20  meet inclusion criteria; mental handicap; extreme thinness; allergy to local anaesthetics;

prior diagnosis of cancer; and AIDS.

Five patients (nos. 001-005) were enrolled in the study. There were three men and
two women, and the average age was 35.1 £ 2.4 years (range: 31.2 to 37.5 years). Nine cell
implants were performed: three in recto-vaginal fistulae; five in enterocutaneous fistulae

25  (four different fistulae in one patient; and one in a suprasphincteric perianal fistula. All
enterocutaneous fistulae had low flow - less than 50 cc per day- and were located in the
abdominal wall (Table 1). No patient was treated with Total Parenteral Nutrition, Remicaid
or Octreotride concurrently with this procedure. Patients 001 and 002 required two
liposuction procedures because, after the first liposuction, no stem cells survived

30  cryopreservation.



blister on the area of the injection after the injection (FIGURE 5). The
nunber of injected cells ranged from3 to 30 x|l O, depending on the growth
of the cuwOwp@d3cakl s (FIGURE 3). The time fromthe begiPOmiRPG006/004605
preparation of the inoculumto the end of the injection was |ess than 90
mnutes in all cases. In the case of enterocutaneous fistulae, tracks were
filled wwth fibrin glue and then the skin was sutured. In case of
recto-vagi nal fistulae, an advancenent 3fagi nal flap was constructed. Wen
accessory tracks were detected, they were also filled with fibrin glue. No
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hours after the procedure and solid food six hours afterwards. One to three
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enmbedded in paraffin, sectioned, starined haenmat oxyl in and eosin, and
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six months and not nore than two years. Results Five s wer e incl uded
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result of the di scov%apywosf Nt posi acterra o
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required the resection of the inplant area. Therefore, we could not adhere

to the misni num eil@ig neeidld ol dassw-afenscdacinbeusi fistilhivee mseed cells into the wall of
the track. In the cases of recto-vaginal and perianal fistulae, we injected cells into the rectal
mucosa, close to the sutured internal opening. In all cases, we observed a fluid-filled
blister on the area of the injection after the injection (FIGURE 5). The number of injected
cells ranged from 3 to 30 x10°, depending on the growth of the cultured cells (FIGURE 3).

20 The time from the beginning of preparation of the inoculum to the end of the
injection was less than 90 minutes in all cases. In the case of enterocutaneous fistulae,
tracks were filled with fibrin glue and then the skin was sutured. In case of recto-vaginal
fistulae, an advancement vaginal flap was constructed. When accessory tracks were
detected, they were also filled with fibrin glue.

25 No bandages were applied post-operatively. Liquid intake was initiated twelve
hours after the procedure and solid food six hours afterwards. One to three days after
surgery, the patient was dismissed and follow-up visits were scheduled at the out-patient
clinic.

Two histopathological samples were obtained. One specimen (patient number 002)

30 was obtained from the area of an enterocutaneous fistula (7 months after implant #2 and 10



Nine fistulae fromfour patients were inoculated with ADSC after three or
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fistul ae were consi dered healed (75% (FIGURE 6). The other two had only

i nconpl ete closure of the external opening, with a decrease in output flow,
as reported by the patients (25% not37heal ed; FIGURE 3). There was no
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hi st opat hcfplé@wmforsaé&aﬁtowsmomhée&%gwdﬂorpﬁha& tWPeFrSus report, we descri bed

t he successf ul eIlI - based treatnent of a young woman with a recurrent
rect o-vagi nal i8¢ ffla that had been unresponsi ve to nedical treatnent.
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for myogenic differentiation and the fact that fistul ae respond well to
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Sone the minimum eight-week follow-up schedule in this case.

Nine fistulae from four patients were inoculated with ADSC after three or fewer

passages (FIGURE 3). Eight fistulae were considered suitable for retention in the study

20  and followed for at least eight weeks (FIGURE 3). In six fistulae, the external opening had
epithelialized by week 8 and these fistulae were considered healed (75%) (FIGURE 6). The

other two had only incomplete closure of the external opening, with a decrease in output

flow, as reported by the patients (25%; not healed; FIGURE 3). There was no direct
relationship between the number of cells injected or culture time and success of the

25 procedure. There was also no direct relationship between the patient’s gender or age and
healing. Subsequence studies we have done indicate that an initial dose of 20 x10° cells is
suitable. We have determined that a second dose of 40 x10° cells may be used in the event

that the first dose fails. Higher cell doses are preferred because we have observed that

higher cell numbers have a better therapeutic effect in tissue repair.

30 Surgical and implantation procedures were performed without additional technical



patients, such as those with a nyocardial infarction. In our study, all
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in such cases, a cell-mobilization procedure is required that can be dangerous to some
patients, such as those with a myocardial infarction. In our study, all liposuction procedures

yielded a clinically useful number of cells with characteristics of stem cells.

20 We followed our patients according to the program scheduled, and we observed a
complete healing in 6 of 8 procedures. It is important to note that Crohn’s disease provides
the worst conditions for a surgical approach to fistulae because of the fragility of the tissue
and the enormous problems associated with healing in these patients. Our patients were
chosen because they had been unresponsive to medical treatment and at least two previous

25  surgical procedures but our treatment seemed to be quite effective. Nevertheless, new
outbreaks of Crohn’s disease may still produce new fistulae in any given patient that will

need to be treated again using the cryopreserved autologous cells from that patient.

The biological mechanism that underlies the therapeutic success of ADSC
transplantation is unknown. Stem cells might differentiate into connective, muscle or scar

30 tissue. Alternatively, secretion of growth factors by the stem cells might facilitate wound
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variations, and the full scope of the invention should be determ ned by
reference to the clains, along with their full scope of equivalents, and

t he speciwpDeatd/BmR44al ong with such vari ati ons. CLAI M5 W PCITAIPRa06/D04685

adi pose tissue-derived stromal stem cell-containing conposition, wherein at
| east about 50% of the adi pose tissue-derived stromal stemcells conprising
the conposition express the CD9, CD O CD13. CD29, CD44, CD49A. CD51, CD54,
CD55, CD58, CD59 CDO0 and CD105 mar ketks. 2. The adi pose tissue-derived
stromal stemcell-containing conmposition of claim1, wherein at |east about
85% of the adi %?@n&hg&pﬁnﬁ%& %ﬁfbg@}@&%z@h:ﬁr@scﬂﬂ s conprising the

conposi tion express the CD9, O 0CD13. CD29, CD44, CD49A. CD51, CDb54,

CD55, CD58, CD58) . @RQfcadINCBentt JH e s. C3lebbieP SQdviaselR, UsdlesSder1oyzed
stromal stem cell-containing conmposition of claim?2, wherein at |east about
95% of t he!UBdilpé$e2}34lske- derived stromal stemcells conprising the

iti t , ) 3. v~ C ¢ 1, CD54,
Conb. " coss, o padUaleeine B Clin et (PO TSR S8B0 T Pste- der | ved
st I‘OITB|5 stem cei3l. VWA Nieng ﬁggg)omylé)ﬂf,% 1§:I ﬁt‘l'?’-l%%.‘"her ein at | east about

99% of 't he adi pose t1ssue-der stromal stemcells conprising the

composi i on expresyhiRoRRSE, GolifnaCRaLGERR Catidn ATMSE. 19005 3(1) G,
CD55, CD58, CD59 0 and CDI 05 nmarkers. 5. The adi pose tissue-derived

stromal st em celd. SamheaRamog JcOompds iGardorodiclael &) fadzi Qptsesdefond TeWailigh®n

0 . , " , S
Composi 11 HEERBY bas SHRE CoED N DAL GooRDRN COHE "o th e, CORls.
CD49f, CD1Rdg;164033%47-§106 and/ or CD133 markers. 6. The adi pose

ti ssue-derived stromal stemcell-containing conposition of claim1, further
conpriki ng R ngs& Regamlliit Y oungaldil, ASdisorv LRThecadtAadBlack ASslreAaesirged98%) omal
stemcel | - conft}&én%ﬂg conposi tion of claim6, wherein the concentration of

t he adi poslga’f’ ie2la&rived stromal stemcells conprising the conposition is

at |east about ;L0 % 108 GRLLS{ Bl 1envik T, Blackstad M, Reyes M, Verfaillic CM, Exp
Hematol. (2002) Aug;30(8):896-904.
28. Caplan AI,'Bruder SP, Trends Mol Med. (2001) Jun;7(6):259-64.
15 29. Stanford, C.M. et al. (1995) J Biol Chem 270: 9420-9428.

Equivalents
The present invention provides, among other things, methods and compositions for
treating and preventing fistula. While specific embodiments of the subject invention have
20  been discussed, the above specification is illustrative and not restrictive. Many variations
of the invention will become apparent to those skilled in the art upon review of this
specification. The appended claims are not intended to claim all such embodiments and
variations, and the full scope of the invention should be determined by reference to the
claims, along with their full scope of equivalents, and the specification, along with such

25  varnations.



8. The adi pose tissue-derived stromal stem cell-containing conposition of
claim?7, wherein the concentration of the adipose tissue-derived stromal
stem cel I WOcompBsBitNg t he conposition is at | east about PROBP2006604605
cells/nL.9. The adi pose tissue-derived stromal stem cell-containing
conposition of claim1l1, further conprising an adhesive. 10. The adi pose

ti ssue-derived stromal stemcell-containing conposition of claim9, wherein
sai d adhesive is a fibrin glue or gel42 11. A support conprising an adi pose
ti ssue-derived stronal stem cell-containing conmposition of claim1l. 12. The
support ofvg g 11, wherein said support is a suture. 13. The support of
claiml1l ere| n said support is a patch. 14. A nethod of preparing an

adi pose tiWsgkimerived st ronal stem cel | - cont ai ni ng corrposi tion of claim1,
conprisin ). coll ctl osetlssuefromasb ( tal g a
cel | suspglnsf*f} PIRPSE f?ﬁa‘%ﬂ %rg?ll Gm Elhyconst ln%g Alpos é%gﬁg) gtufséﬁsgnm on
ang resu?(|c])|;an§l.«sdlmg50(17&6bf&1@k:c mp@h ettigﬁfeuﬁ:rﬂed stvmalgbtdmaalg csh@nismgltﬂlescampoaltmul ture
medi um culturing of the adipose tissue-derive 0 for
2t 1 oast | aboiPra Bag, oI, G PadaRth f i d I ds | et i vt
stromal stemeerbl®H R} anli’@SfostmBKkEdsMes. 15. The nethod of claim 14, wherein
t he adi pose tissue-derived stromal stemcells are cultured for at |east 20

days. 16. 2Thghéreldipee afsswd-@drivied 4strob@ilytéif i (vl -qoassidgg ngnipositiani gfoskaim 1,
tissue-derived stromal stem coel | s at | east three qtll nmes.. 17. A net hod of
preparing anvaeEsityest ghout BItAldhe ehaese isesmsrive PF{)O’E"HSSEfé‘hH‘?ngCOEW“é’&gpose

tissue-derivgd &Hﬁgﬁﬁbn %L&@gsqg& e RN O 3cemR9SEbudncphio £ @b8), Icmhd,h a

fibrin-based met hod’ of treatlngaflstualnasubject
conpril®i ng: (352)55C¢B§$ r@)i%@D%a@dﬁEﬂOhmaek@mth a suture and (b) delivering
at | east about 10 x 106 adi pose tissue-derived stromal stemcells to the
cl osed sutdur &be |aﬁtR9P‘?1é}SS‘l‘f‘o‘lleé“’e‘199tmﬂ?é FR hsd-ontaing rompositar i flaphe?s

adi pose ti ssygedfr et MIuPIR, HURIMMAFIL iSRRIV st%lnzﬁ@td%?@ﬁls comprising
ti ssue-derived stromal stemcell-containing conposition of claim
the composition express the CD9, CD10, CD13. CD29, CD44, CD49A. CD51, CD54,

CD55, CD58, CD59 CD90 and CD105 markers.

15 4. The adipose tissue-derived stromal stem cell-containing composition of claim 3,
wherein at least about 99% of the adipose tissue-derived stromal stem cells comprising
the composition express the CD9, CD10, CD13. CD29, CD44, CD49A. CD51, CD54,
CDS55, CDS58, CD59 CD90 and CD105 markers.

5. The adipose tissue-derived stromal stem cell-containing composition of claim 4,
20 wherein fewer than about 5% of the adipose tissue-derived stromal stem cells
comprising the composition express the CD34 CDI11b, CD14, CD15, CD16, CD31,

CD34, CD45, CD49f, CD102, CD104, CD106 and/or CD133 markers.

6. The adipose tissue-derived stromal stem cell-containing composition of claim 1, further

comprising Ringer’s solution and HSA.

25 7. The adipose tissue-derived stromal stem cell-containing composition of claim 6,
wherein the concentration of the adipose tissue-derived stromal stem cells comprising

the composition is at least about 10 x 10 cells/mL.

8. The adipose tissue-derived stromal stem cell-containing composition of claim 7,
wherein the concentration of the adipose tissue-derived stromal stem cells comprising

30 the composition is at least about 20 x 10° cells/mL.



20. The nethod of claim 18, further conprising: (d) deep scraping of at

| east one fistula track; (e) filling said fistula track with an

adhesi ve.Rd.200ms619@t hod of claim 20, further conprisi ngpctfEp2abelovssesi ng a
at | east about 10 x 106 adi pose tissue-derived stromal stemcells to the
adhesive. 22. The method of claim20, wherein said adhesive is a fibrin
glue or gel. 23. The nethod of claim2l, wherein said adhesive further
conpri ses an adi pose tissuederived st4onmal stem cell-containing conposition
of claim1l. 24. The method of claim 18, wherein said nmethod further

conprises:qg (‘?g Fbs\éeﬁsb&gd&w%@%&qm%@éﬁcaf céﬁtalh g%mﬁQQHSn oR%im! PruAiPOSe

ti ssue-derive stem cel | s. he net ho claim 18, whereln said
met hod conprp@emsul@an/%ihﬁmge at | east about 20 x 106 adipose tissue-derived
stromal stemcells. 26, The nethod of claim25, wherein said nethod further
conpri ses: 10 dhe finose rtisaie-dervied ofiepnarb stersf cellrcangiing AoFROsItion xof1 BB Y pose

ti ssue-deri V%eﬁh{s‘a h%&%‘k%]qji 3e70r e nethod of claim 18, wherein the
adi pose tissue-deri ve stro ste celis are derived fromthe adi pose

tissuesof tiha suPpBet condstisinEh@nmeidipdde OfissGé-abiveli stroMar itdint b&l-Ebrihiding 1S
an anorectal, enteroenteral, enterocutaneous, rect ovagl nal or vesicovagi nal

fistula. 29. C%@Sﬁé’cﬂrﬂfﬁlaﬁﬂ cI aim 18, further conprising admnistering a
t her apeuti ent to ?g ect g The net hod of claim 29, wherein said
t her apeut i]Ez EB%FHPPPE iglﬁinﬁ LR YL SIRRPTS 3sHWIG | 0sed sutured i nt er nal
hol e. h erapeutic agent is
-E ?hgg.{pg&q o?{: aﬁlll ‘;1"1 %lisege %g sﬁé;{])rtslg ﬁ%attﬁ\ﬂ p 9

adm ni stered S mca y to said su net hod of treating a wound

in a subjeat A GRIRId DfNPrephidlg %hogalpgset hgsubnidedM difonfal SUEMT 8c1RBShtAiRihg
delivering at |east about 10 x 106 adi pose tissue-derived stromal stem

cel | s 0o t hecampespnseft dlpiad 1 wemirisigs (a)Temlegngh adipese tessud fromaa swhieste(tn t he
adi pose tiss t i on
of claim 1. gﬁ[aﬂﬁ{r‘%} %ﬁilp%g 2y ?lfg lslé) ee?igggﬁ?t&/ce(ggés%ﬁ ?grgj&dﬁg&ﬁn %' % lp{hqgegl%froésses

the c-Kit, vamerbsisperatiod &EE)QGipm tansdaimcddoesaha¢m exly @sscultoee 1GBBAm; Ct or
VI, alpha-atln 9eh 100
urmg of the adlpose tissue-derived stromal stem cells for at least about 10 days; and

(g) passaging the adipose tissue-derived stromal stem cells at least two times.

15 15. The method of claim 14, wherein the adipose tissue-derived stromal stem cells are

cultured for at least 20 days.

16. The method of claim 14, comprising passaging the adipose tissue-derived stromal stem

cells at least three times.

17. A method of preparing an adhesive for fistula repair, comprising suspending an adipose
20 tissue-derived stromal stem cell-containing composition of claim 1 with a fibrin-based
polymer.
18. A method of treating a fistula in a subject, comprising: (a) closing the internal hole with
a suture and (b) delivering at least about 10 x 10° adipose tissue-derived stromal stem
cells to the closed sutured internal hole.
25 19. The method of claim 18, wherein the adipose tissue-derived stromal stem cells

comprise an adipose tissue-derived stromal stem cell-containing composition of claim

1.

20. The method of claim 18, further comprising: (d) deep scraping of at least one fistula

track; (e) filling said fistula track with an adhesive.



and keratin markers.35. An adi pose tissue-derived stromal stemcell that
expresses the CD9, CD O CD13. CD29, CD44, CD49A. CD51, CD54, CD55, CD58,
CD59 CDOOwerndosdBaf¥% nmar kers and does not express the CDBRETEPROOGIN46ED14,
CD15, CD16, CD31, CD34, CD45, CD49f, CD102, CD104, CD106 and/or CD133

mar kers. 36. Use of adi pose tissue-derived stromal stemcells in the

manuf acture of a pharnaceutical conposition for treating fistulain a

subj ect. 37. Use according to claim 38, wherein said adi pose tissue-derived
stromal stemcells are derived fromthe adi pose tissue of the subject to be

treated. 3§. Tﬁ@ﬁe%@%f@laﬂﬂx 3® fGHA CoRrisMIC(§1dR1ivA g AN RASCLLLS Y& [HRr T ved

stromal stemcells conprise an adi pose tiSsue-derivéed stromal stem

cel | - cont ai nadigpse tinpesictivethstenal efeimedls tnthaaghesive. of clains 1 to 10, 34 or
35. 39. Use according_ to claim36, wherein said pharnmaceutical conposition
conpr i ses 23t Thexgsthod ghelpim 80, whepmn sad pdhcsive sz fiboyelue gegelst romal st em

cells. 40. e accor,di.ng .to.cl ai m.36,. wherei n.sai d phar.nmaceutj.cal ..
Commosi t1 3 The R0y drateint2 £ Fret il EReg M it sBRB R PSR dis® st ¢ ne
fistul @ tracderntd SrorBhlREMEe]L bdtdifing chRpodi@reofWidih @ suture. 41. Use

according to claim 36, wherein said pharmaceutical conposition is delivered
as a first24dblse ntethodnef clainmli8e veier@s sanl misthodafultberoformveses:i &f) ulehvenrarh

ft | osi the. int I I f fistul . i t . 42. Us
Accor ding 1 oREH dshof 8ot bkl Supt R AR s BN T
Col s, a3 B T AsheR AP thint I8 Gl PRaiol RS R VGRS RS LRY

phar naceut i cHI® adipopotistie-derives sttemaleeedellso t he cl osed sutured internal hole
or one or nore sites in the walls of the fistula tract after said first

dose df s@bdTisharcthedentt Floam 2Somdssdin isail. mathod Uyetherceuminisegj tco definerings,
wherein the %g&@‘c%giigﬁil&fst %ug4@§2£%b%?(\§/§tgi§ﬁ&|e—&9q?c?§&&ﬁﬁ@teﬁ)ésgﬂrs.' ses at

| east about pose t1ssue-der stromal stem ce 45. Use

accor di ng 2t70TKkd RieflodCof NIRRT 8BNwhadeth Bl RPSRe ttishifU@aried Iswehab blcRNBEIIsSieM
cells are conprised in a suture. 46. Use according to claim 36, wherein

sai d adi posedarived fremdbe pdipescdispusiriitheasubiactel | s aredel i vered to a materi al
For filli r}g "?hef irﬁétHcl)da ('gfr a(‘:falfrh 18, wherein the fistula is an anorectal, enteroenteral,
15 enterocutaneous, rectovaginal or vesicovaginal fistula.

29. The method of claim 18, further comprising administering a therapeutic agent to said
subject.

30. The method of claim 29, wherein said therapeutic agent is administered locally to the
closed sutured internal hole.

20  31. The method of claim 30, wherein said therapeutic agent is administered systemically to
said subject.

32. A method of treating a wound in a subject, comprising: (a) closing the wound with a
suture and (b) delivering at least about 10 x 10° adipose tissue-derived stromal stem
cells to the closed sutured wound.

25  33. The method of claim 23, wherein the adipose tissue-derived stromal stem cells
comprise a cellular composition of claim 1.

34. An adipose tissue-derived stromal stem cell that expresses the c-Kit, vimentin and

CD90 markers and does not express the CD34, Factor VIII, alpha-actin, desmin, S-100

and keratin markers.



47. Use according to claim46, wherein said material is a fibrin-based

pol ymer or an adhesive, such as a fibrin glue or gel. 48. Use according to
cl ai m 36,woteeeize4the fistula is an anorectal, fistul a-iPeT@aPe)06ci0RHas
fistula, arteriovenous fistula, biliary fistula, cervical fistula,
craniosinus fistula, enteroenteral fistula, enterocutaneous fistula,
enterovagi nal fistula, gastric fistula, nmetroperitoneal fistula perilynph,
pul mronary arteriovenous fistula, rectovdginal fistula, unbilical fistula,
tracheoesophageal fistula or vesicovaginal fistula. 49. Use according to

claim 48, wher ahndififteldsSidli@ived BRnANAUHRE Al thft MxprihalGny, cpio, CD13.

ent er ocut aneous, rectovagi nal or vesicovaginal fistula. 50. Use according
to claim 36, waerRe aDddi dDphAr eRSeuEDo4A] CDOHPCBFS,i D59 €DRGrnd i (G ESemtarkiars

conbi nati on with t herapeutic a h ] bei t 5 e
according to cf"éq ﬁ??or,mvﬁ‘g?egf ﬁhesglﬁght%@} ng%l?r‘g ‘;%Lsnt&i)gaa%??fﬁ @Sé‘#’e‘ély&s
system cal | y ocD4ofaD y02aCDlibe @ED10B ld/ WDk Rgark&?. Use according to claim
51, wherein said pharnaceutical conposition conprises said therapeutic
agent. 53. UseUacobadipasg tissuealedived SGmalistenecalls smihd ndnefapee vl @ pbageateutisal
adm ni stered sggar atel y . ct to sa&)d phar maceutical conposition

i th
conprising sai %Sﬁboggoﬁr aélﬂrg?%g’ﬁ {Pesubies mal stemcells . 54. Use
according t oyctal RPinMELR]HR 3%%9&%&%@&@&4&63% A9 erlvid %f}omal stpm cells are

anti-inflammatory agent; an | nmunosuppressive agent, a biological agent, an
anti biotic or derivadtfiogh terabipabe Bgyenof thBSubjéctnebhventaf. treating a fistula in
a subj ect conprising the steps of: sli ) deep scraping of at |east one
fistula track Usspceardisedg daim Bht whamgin syl cadgfose Rissuscdemiyed stremak stgim pells
suture (fig i) deld i _dahaut dj '3%.7]5&— [
stromal 1s(,)lt em cg++%ﬁs{ec? H?i ﬁgjtocsz‘% g%é%l ds ut ursé g}air(\%%lg %SFQh%g&gté Rl Yefined

in any one of claims 1 to 10, 34 or 35.

39. Use according to claim 36, wherein said pharmaceutical composition comprises at least

about 10 x 10° adipose tissue-derived stromal stem cells.

40. Use according to claim 36, wherein said pharmaceutical composition is delivered as a
15 first dose to the closed internal hole of the fistula tract after closing the internal hole

with a suture.

41. Use according to claim 36, wherein said pharmaceutical composition is delivered as a
first dose to one or more sites in the walls of the fistula tract after closing the internal

hole of the fistula tract with a suture.

20  42. Use according to claim 40 or 41, wherein said pharmaceutical composition comprises at

least about 10 x 10° adipose tissue-derived stromal stem cells.

43. Use according to claim 40 or 41, wherein a second dose of said pharmaceutical
composition 1s delivered to the closed sutured internal hole or one or more sites in the

walls of the fistula tract after said first dose of said pharmaceutical composition.

25  44. Use according to claim 43, wherein the second dose of said pharmaceutical composition

comprises at least about 20 x 10° adipose tissue-derived stromal stem cells.

45. Use according to claim 36, wherein said adipose tissue-derived stromal stem cells are

comprised in a suture.

46. Use according to claim 36, wherein said adipose tissue-derived stromal stem cells are
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46

. delivered to a material for filling a fistula track.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Use according to claim 46, wherein said material is a fibrin-based polymer or an
adhesive, such as a fibrin glue or gel.

Use according to claim 36, wherein the fistula is an anorectal, fistula-in-ano, fecal
fistula, arteriovenous fistula, biliary fistula, cervical fistula, craniosinus fistula,
enteroenteral fistula, enterocutaneous fistula, enterovaginal fistula, gastric fistula,
metroperitoneal fistula perilymph, pulmonary arteriovenous fistula, rectovaginal fistula,

umbilical fistula, tracheoesophageal fistula or vesicovaginal fistula.

Use according to claim 48, wherein the fistula is an anorectal, enterorectal,

enterocutaneous, rectovaginal or vesicovaginal fistula.

Use according to claim 36, wherein said pharmaceutical composition is administered in

combination with a therapeutic agent to the subject being treated.

Use according to claim 50, wherein said therapeutic agent is administered systemically

or locally at the site of suturing.

Use according to claim 51, wherein said pharmaceutical composition comprises said

therapeutic agent.

Use according to claim 50, wherein said therapeutic agent is administered separately
with respect to said pharmaceutical composition comprising said adipose tissue-derived

stromal stem cells .

Use according to claim 50, wherein said therapeutic agent is an anti-inflammatory
agent, an immunosuppressive agent, a biological agent, an antibiotic or an antidiarrheal

agent.
A method of treating a fistula in a subject comprising the steps of:
@) deep scraping of at least one fistula track
(i) closing the internal hole of the scraped track with a suture

(iii)  delivering at least about 10 x 10° adipose tissue-derived stromal stem cells

to the closed sutured internal hole



