10

15

20

25

30

-1 USE OF ADIPOSE TISSUE-DERIVED STROMAL STEM CELLS IN

TREATING FISTULA 5 Cross-Reference to Related Applications This
application is a continuation-in-part of U.S. Patent Application No.
11/065,461, filed 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 10 ar¢ herein specifically incorporated by
reference in their entireties. Background of the Invention Generally, a
fistula is an abnormal connection or passageway between organs or
vessels that normally do not connect. Fistulae can develop in various
parts of the bo 15 For exam es of fistulae, named for the areas
TR By GSSoh TS U AR SE RAMAL SR RALL R IREATING
or fecal fistula (between the rectum gyfhgar 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
IIbIaﬂd r‘%%%tg erzgélce |Xal |st%t Fabnormal opening in the cervix),

cranlosmus IS eftveent Intracranial space and a paranasal
sinus), milteragpliesabiistidad bebyenmiive magkstoldheuistesiife Application No.
E }rqe]%%) 4Utan‘?%fi fistula (between the intestine and the skin surface,

Ay o 8BotEYAYorthe JATn AR AR IEBMA BrERVa iR AY-S. Patent
gipiiz fheidaen 105 6restifiedod Féttusaging 2@isstrie Gstnatkastwien hplications
sto ach to thx?. n surfac ‘te %tr ntoneal stula | between the uterus

nd pettoneal cavity e‘&% HiRER e 25

peri
membranes between the m|ddle and inner ears), pulmonary arteriovenous
fistula (between an artery and vein of the lungs, resulting in shunting of
mm@e@manﬁgmn (betvveen the rectum and the vagina), umbilical

fistula nth léJf{HbIIICUS %nt trachC?oesolp eal fist

(betweennt‘ftr‘el reathing and thé Te&ding TBES) SRV ESEEFEY: UPGF@ﬁj’%OfganS or

{lestele dmtheinatgeioand tewweadin&)stGlacses deficiupaia ivatiode peatsnodéi the body.
Estu QTR lCeaE %frp %tnigéj Iﬁ%l %n’tggtata %g c()jtl%ﬁeogr tﬁl?;e él'-s r‘?’tlt bl%%/fgécur include

arre epending dn the cause and extent t
g@temlﬁﬂt\ml@e§1sm@uahnmer\femld'mtl\\l@fhmuwmgtcabcpmed aflesr angrectal area

RO §S‘1qace) 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
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
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,

complications from medical treatment and disease.
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most commonly fistulotomy, placement of a seton (a cord that is passed
through the path of the fistula to keep it open for draining), or an
endorectal flap procedure (where healthy 5 tissue is pulled over the
internal side of the fistula to keep feces or other material from reinfecting
the channel). Surgery for anorectal fistulae is not without side effects,
including recurrence, reinfection, andlincontinence. Inflammatory bowel
diseases, such as Crohn's disease and ulcerative colitis, are the leading
causes gof anorectal, enteroenteral, and enterocutaneous fistulae. The

reported "I TBHERCESBRAR AR depoRtiResacthec rafaacketien 7ok the fistula, but
58%erMBniagevaenipgiialulaerRmiakie mamiti Q@mﬁsﬁ%ﬁﬁﬁw@ﬁﬁiwfﬁl&ﬂly used,
present an extremely challenging prohlem since m such fistulae
RS TR PN EA P LAt PoRSE LRI the bt of
atlee divialy chskeegsin@maniphicatinmhabsignifiodntytib dupesdbedqieafibheie healthy
life of affe atiepts..Recent improvements in medical treatment (e.q,, .

L I ST RLRI S8 ot BT o e b g el fom
destnréegtiog theechewakib rSoogeptifatetorsata distuldovsevarvitiany sdtefftetayéncluding
nx%t:ﬁ‘x‘éﬁge,'%éulli‘égtﬁkfiﬁﬁ'dl?}%&tﬁ%ﬁ%@ probably due to the suboptimal

quality of tissues thaf have been affected by Crohn's disease. Indeed,
Crohn'dfifaniaetorg\bderd dicdetssyathrasfOrohatindi easdingiunceatbanteldfs, are the

the yorst possible conditions. 20 Another leading cause of fistulae is
O S e SRR e o rportea
tissitsnast thdistabina Grehthe ditagtaraga/Gore dtiith leddlg fdanagement of fistulae
rectovad ist icovagi istula, ry. year approximately.

o R B B R e probtem

KRS e Baebtdistitae de nat rvsgonb seoratesidhbbeamenty obethusedac and their
labat-dheREessvER Oilir LAY AR AGRIMSE BE AR MAPRIBREMS GUiSity of life

off blood supply to delicate tiSsues in the region. The dedd tissue falls

AhAflaradatiratian Recent immra vraasats inyimedical BealBesb tfegimsament with

rRFoNAGS) &ﬂué%}g@iaiag@mmagéﬂl%we&%m@éﬁirﬂﬁ@ﬁ%&f ERiN®mplicated
and/or feces. The United Nations Population Fund (UNFPA) estimates

A &ROH LB Glatisi b PRSI AL foftareduriérdyscifisidan o is probably due
i subyptizait W asion oPulskhe ansidniie b NERIGSIIPRIErI S URERSS. Indeed,

SRy Rl ena e o SR c S decegre
hassdbsteidicahfistulae that cannot be repaired surgically.

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
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.

Success rates for primary surgical repair range from 88 to 93 percent but decrease with
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~ New therapies for fistulae are needed. 5 Summary of the Invention

Provided herein, among other things, are novel adipose tissue-derived
stromal stem cell-containing compositions. The adipose tissue-derived
stromal stem cell-containing compositions described herein have a
distinct phenotype and exhibit greater homogeneity of phenotype than
previously described adipose tissue-gderived stromal stem cell 10
compositions, thus making them more suitable for use in treating fistulae

ancwayBdsdhans, pﬁ?llYlQ %%Ygﬁ?ﬁ%??&&&'[ﬁ@@ 5%%1?161%@5%&%%‘1%1 fistulae that

tissue-derived stromal stem cell- containing Compositions may be
SR bt siisAYor other substances to serve as

pharm%eqyyt[i&%g,gpers%gﬁgt%\ a%ea\ficg% £y~ as sutures or adhesives.

Further, provi are novel methods of treating fistulae and wounds using

adipose tissue-derived stromal stem 15 cells, as well as kits for the
ractice of the same. These embodiments of the present invention, other

gH\‘BH&!Fﬂ(é{ftQ?“aH&’ﬂﬂé'i?'features and characteristics will be apparent from

the de%g{&r&,}% i nd.claims that follow, Brief Description of the
Figures 20 FIGUF%%Emiﬁgg%%sgt t]%eg ﬁ@‘éffsaé Icl%er%%%é??zsgt%ﬁug? (%:et-ﬂlvse(E stromal stem
redloeiayingeceratesiivons. EXhenpiipossytissneutrstiedretosrt esttainial-containing

EipsmsToL e e ol L 168 U

AfinmberotysU theny grgyienstydiessrihemhurdinosste Seaircdesivadacisazatiostem  cell
SoAPRARMISHUS ek B riNad RIEPERBIRESLlSe frelSHRFRANENLHPAbunds than

were passaged 6 cells subsequent to_implant no. 6. Blue color indicates
PREUindereiRedi. taeasisionis) ke aaoge) tiensHvRiGIRmag stem cell-
SoHTHIMA Y eSripe st bitahg skt Fophiaties wRINSHRAIEA JPethadmBshces to serve as
compositigns of the invention. F, Female; M, male; NI, No implant; NA, .
RIBPAAGSY DS PTrEUIEEE SPHERTo G LR AL BRFORSpirkutheiviayided are
nelld andliftekeot aeateptfBtions SldB&udbusldy adhdMisariagicatestlomal stem

Human synovial fihroplasts were .cultured in the presence of either 5% or
Tov%s ?—Sggﬁéglﬁiﬁﬂ%ﬁg}%%cg?g gﬁ%ﬁ%‘ﬁ%rms of absorbance at 595 nm.
Data argdserhibbaRfRaRakiNe RXRAKIMeA Wh JIRICRIBINRHENR, BHd URE features

5 depicts the blister in the rectal mucosa after cells had been injected
and haracteristics will be apparent from the description, drawings, and claims that follow.

Brief Description of the Figures

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-
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) ¢-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.
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to the sutured internal opening. FIGURE 6 depicts photographs of a fistula
before (A) and eight weeks after (B) injection of cells. FIGURE 7A depicts
histograms of fluorescence immunocytometry corresponding 10 to the
profile of surface markers (CD3, CD9, CD10, CD1Ib, CD13, CD14, CD15,
CD16, CD18, CD19, CD28, CD29, CD31, CD34, CD36, CD38, CD44,
CD45, CD49a, CD49b, CD49c, CD49d, CD49e and CD49f) obtained from
cells isolated from liposuction sampleS of a patient involved in the study,
at passage 6. FIGURE 7B depicts histograms of fluorescence

immundBAbiRBtrg copriiso s ocUsetheopréimeagitistiprdeviethriells at different

(Edacetlakdnd JEPBS, (05555 @hPPo% DR8nditied) CHbhal i)iekaldBiAtasts were
CD62P, CD90, CD95, CD102, CD104, CD105 CD106 CD133, CD166,

SitBiesHia tenrrrassiobaiRe, 5o ar 1 Q4 KB P a feesrRp Stk 8 Themp in terms of
celisrsalated shommlipDatCiiR TsaMmpigsRbappiaripiitabrdvithtip stdtdywells.

at passage 6. 20 Detailed Description of the Invention 1. Definitions: As

used héP&iv RESS tefpintedvissamndhsestd snteanardins @ﬁlésfh@ahﬁ@g dngegted close

feyifc Relowd ilgsa gdingd otherwise, all technical and scientific terms
used herein have the same meaning as commonly understood to one of

ordinarfISK/RE thelepicts phvicigidibs 25 infishuimhdietor(ds. aidecighiciuecky "after (B)

qgﬁc"@&;' Sefeto 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 eleRi6hiRHE m&ﬁmmm@mmtﬂaqr ‘sdipasamtissnedyiomeantanysponding
t tissue..The dipose tissue r Schhite s u

(Er&\}egrf)rgln Sfl? Beu 3?13&53(&%3@ ?b%i?ssg era ?l;)ﬁacr}#rg;jr’y%qgag:ﬁﬁ %Dls D16,

dthdBadipd8e €P23e @w@9P@éﬂakﬂ3)D3he(’éldB[§o@3§s D44 ubodtar{dodsn, CD49b,

WHIRAA9RS USEYS. Tq% 594 %Xlﬁé’ﬂp&ﬁecél?r 'EXdCﬁHIﬁLi'%g AHon samples

an immortalized cell line. The adipose tissue may be from any organism
rﬁmgtmtﬂaggb'efbréfémﬁgdmé PASRIESE tissue is 5 mammalian, most

preferapf ﬁﬁﬁ'ﬁ) 9S8 ssue 'S “mo u%r‘e’gr‘e‘ﬂ%é"?m Sourg(ga QLadipose onding to
t|Ssue |S om |pOSU On Surg Owever e source o poslgtlssuep g

ahctrmqﬁmlm?ohmfa@otamrsf(@m;ﬁ@s@]ﬁstué:laﬁmpcmﬁ;au:nﬁmecms&nﬁ@w, CD61,
IEHEImatHels . AFHESPITeHH0” cD9s, CD102, CD104, CD105, CD106, CD133, CD166,

glicoforina, P2 microglobuline, HLA I, HLA II and NGFR) obtained from cells isolated

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

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

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
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- autologous transplantation into a subject, the adipose tissue will be

isolated from that subject. 10 "Adipose tissue-derived stromal stem cells"
refers to mesemchymal stem cells that originate from adipose tissue. The

. term "adhesive" refers to any substance that unites or bonds surfaces

together; e.g., a glue. The term "cellular composition" refers to a
preparation of cells, which preparation 15 may include, in addition to the
cells, non-cellular components such as cell culture media, e.g. proteins,

%mi&oaaﬁj% ALGlei AT UGl SONdRS LAY MR AN é?&ﬁ[%‘&ﬁ?m’aﬂf%§nadal, or
el | ents

and the’like. Furthermore, the cellular composition can have compo

RiEhadirats Hfts S gFswaRblvidisilitdiopsndisaiulisr ebeseieens, bhite adipose
WS BIRIISEHSIRYQUARIIE £ AARAURAE I PP EBrtdSed cell line. The

polymeric matrix for encapsulation or a pharmaceutical 20 preparation.

B HSske AL PdTar 1BYryBHsRiBnedns lsvganiinierablithendiapse tissue is
ﬁ[ﬂﬂﬂ@f "hali@iﬁ, Hasi ;?ﬂ@f@dﬂh@dﬂm dd'%@ei tﬁé@méthﬁuﬂr?a? lrgfebi\t@x@aﬁfh S06LR0Hf adipose
of achieying such growth, and may comprise multiple steps. The term

HetRds \é{ﬂ%imas‘i%?a%%%m‘@%{%ﬁfe SPYESH<Hh 2AiRRSE difShe Wity method of
opolisBuedDd dlipestatissiage @it gonet, ttheie isisgtRACtNLEtZneUIbdNngre desired for
method to bring said cell,.organism, multicellular entity, or tissue to

ANSiRer Sage gF%t\}v({llll.%gceélf%%ﬁé?’etflfeﬁéﬁg%eat gé?vtwlﬁfs%%lf Offtgftfom that
futgacth 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., exPIamSHESTYSINSHFbtarat YPRFeiIreigys ioimsrtrachymaa ghem cells that

prigenefitencadipdeetivasand function. A "monolayer culture” refers to a 30
culture in which cells multiply in a suitable medium while mainly attached

to eact bRrHEME “adhesy e Jekst irany srbEanssrthah wBiiehenbind centlpess together;
eefersdpa@ culture in which cells multiply while suspended in a suitable

medium. Likewise, a "continuous flow culture" refers to the cultivation of

cells ol bsstamts'¢nlblentimpositidiinefefsdsrarprepamtion ofiapitsiwbieh preparation
SANIGY: MR o 6 dRreicORGIiOnREMEIR M §Ssﬁ%§h£ Rell cultpre, media,
supernatant, e.g. free of the cultured cells/tissue, resulting after a perlodlof
fihTAtEBRABIWIBTidRe Ruidleitceridsl sunlestidest eaechaie HaE-puidants, metals and

BETRE G URHMASRETRY BB B SRAGE BMIOGRE RGIOIRRCIHEAE Bt affect
the cells and secreted into the culture. A "confluent
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

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
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

culture in which cells multiply in a suitable medium while mainly attached to each other
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culture" is a cell culture in which all the cells are in contact and thus the

entire surface of the culture vessel is covered, and implies that the cells

have also reached their maximum 10 density, though confluence does not
necessarily mean that division will cease or that the population will not

increase in size. The term "culture medium” or "medium" is recognized in

the art, and refers generally to any substance or preparation used for the
cultivation of living cells. The term "medium"”, as used in reference to a

cell culture, includes the components of the 15 environment surrounding _
tARdcisI& sHhstRiGn SHBBCEHRES: R URISRERSEHUUEIE niRiRIP O prANEIHMdhich cells
nateraiswhMRrdiadpeideg lifdicuarmdinreia asweliss howenadiastiRiy culture”
do not sustain cell growth. Media also include gelatinous media such as
AG5rs dgattss & pbiation el g e R s 2 ESeapIarS &gmfﬁmf&ewm to
inelitgethesaseonthphage thalikslls qiawirenhorn-eopeitiotish afediliersalid to the
or semifoltid support rtgl exllﬂgse toﬂ'l/'the term 29."me&ium" also reffgs to tact
material that' i€ iftended T USe in S ceff eundre, 3\1} firt AESTHS 0ye%rne 1n contac
beitn thentalteelvithi cetich lthatiier matidshas etmeaiterch tiguidlpdeparean paracrine
oL pacisHal; CUIBB IS aréﬂeéjé%i(;}}'- Ay, Rawden ?Hﬁfft% Eﬁﬁ[&%he&b“conﬂuem
mixed With water or OtHer h]qw Becomes auitable for cell cu ture, may be
tewtheel’ as"poalli erdtinsn adivnich Ydhia edllsraeed imebnitetrend thusdibetbrtirgreurface of

'H%d&ﬁ&%*\‘?élyaaib’ c%@@f?:ﬂ? a@ﬁ Hﬂgﬁ&%ﬂg@@e@ﬁ? HARQ %%t§e581%ﬁf‘tﬁ9ir maximum

media” do not contain poorly characterized biological extracts such as
yieast pxibapgiasasBisnpeoipes Ret Meressariy meandbat diedipehutlhgsase or that the

JRHIREch IR BHRRQH QLo spfemost or all viable forms of a particular
species. Rich media often include complex biological extracts. A "medium

suitabldfer rowtfrotarhigldienSitgrelitneritnt’ anyeveghize thatthtows and refers
E%%%&Hﬁgﬁ% %&es%%gt&’t?cé)é?(%g%%ﬁo%r@e%af&f ¢ é“é‘@lt‘?&'&&&égﬁ%ﬂ#@gﬁé The term

uch as temperature an en transfer rate) permit such growt

tenpdumBagsl Mredium Tesfereceo @ nedilimowlities prstidesstiice eromencofs of the
TBRABORRGR Ol BIHARLIRRITENR. WRIEH S RO e INHE ﬁfarﬁiépgﬁ%ﬁwmeﬁnixmre of

supplements. Most basal media generally comprise of four basic _
dMerscand retlssakmiMedieinsleds bishid exexghimsdjarmt vellias Liggid media that do

RS e O SAO MR AINBISLA S Y S8 \RRBRFNEIRABISSIRAIMGES, agarose, gelatin
complex 5 medium, to which supplements such as serum, buffers, growth

R0l ABRSIAHIF e HREPTIRE RGOSR &nshssherasra hdlliere, that cells
ubwigznet limpited @isi-aglet&assdViadiemisdiinitpporEssepiipdddediimThe term

Q%Igﬁg&g'gl%or%i é?sd ’tcl)E %%t%gallvltﬁgti lilerhtl\u:/llfd%i(&J ?(;rlugs%’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)
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

conditions (such as temperature and oxygen transfer rate) permit such growth. The term
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- Nutrient Mixtures Ham's F-10 and Ham's F-12, Mc Coy's 5A, Dulbecco's

MEM/F-I 2, RPMI 1640, and Iscove's Modified Dulbecco's Medium
(IMDM). 10 The terms "comprise" and "comprising" are used in the
inclusive, open sense, meaning that additional elements maybe included.
The term "differentiation” refers to the formation of cells expressing
markers known to be associated with cells that are more specialized and
closer to becoming terminally differentiated cells incapable of further

diisipn adlifferentiation. Fo ARmPE; [ ncreatic context
diﬁereﬁ{%rtjon can_begseenair{n'[%g proﬁgg;dﬁqrﬁ %ﬂﬁggliﬁ% cBIY clus grén any types of
SYRTaNIENGIaMS chiiisdel BrorsaRit DY Ispesiab pithiistivlsoptbetherttprddagiebasal media

g%f&@ﬁ?@a%ﬂﬁk@@f%ﬁ?%ﬁﬁb G dREMS oW EmiRG "&riﬁg,t%[cl{'rbohydrates, inorganic
|

erentiation refers to cells that are more specialized and closer'to

Bt AR iRy o iasab itiedBinc smacrlapwBTEsORTURA dRsifViRToM Bpre complex
differentigfionitiasuprcaRiesaon whichitheyuwere sHitviedhclis tepms, inal the like

ntiation” refers to cells that have become terminally differentiated

20 differ , [N 24 .
8éﬁ|§4ﬁ%f§p§i5?éna%em€ﬁéﬁadim§%ﬁ B i kA ALEBA it i HRglgrBasal Medium,
Mfeimion afysehiisl MatdiassaPrIBECHRMMDGERN BAZeRNAEHANm USMaliiim 199,

wee internal or or |leadi ) internal organ to the,
S DS T SR SPR e Rl Bt R EM/F- 2
aiRdé ¢ tal () suld soo fistuMedifebIABbet fetalfidiuta, (BvM@iay.enous fistula or
A-V fistula, biliary fistula, cervical fistula, craniosinus fistula, enteroenteral
fistula, BHidfRStaReBRE IR AR eisREpBvaTmarRisured dadhi melusive, open sense,

mefonentanaaldistulalpakbeby Beinandsy, arteriovenous fistula,
rectovaginal fistula, umbilical fistula, tracheoesophageal fistula and

vesicovagirteimistdricramiadem ireénuelify the fosudtiereinfiseHeasrpressing markers
IAREHARO RULEQIHREE Gt - oS "IRAUAID dn SR JBGHEIRE B RIS ecoming
to" are used interchangeably. 8 "Marker" refers to a biological molecule

trmpicalprdifpreatiatd i dpsmableridirtherslivisintopy diffestindomaljasexample,
Hetepiad Raccussdder danufuihaiphenatye eid seltné é&ﬁ?&ﬁ&'ﬁdﬁ Jf islet-like cell

%ressing or ¢overing.applied to cover or protect a wound or other sore. 5
ISR aIGg Y RORRSY, PEBRSKTPR b Bty whitachb epdtb arhie increased

meantedhiselunTae ermerhtiden anigredtePhaiplfas@ation refers to cells that are
;Por}g grg&?a %JZtiG%aAWdatc(igggt%b %C(I)?n?r{g Ft’é%?r?a 1}? r(ﬁit?etrgnl:[?a]:‘gdtgeﬂ]s%%gapable of further
division or differentiation than the cells from which they were cultured. The term “final
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
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”.

“Including” and “including but not limited to” are used interchangeably.
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compounds, materials, compositions, and/or dosage forms which are,

within the scope of sound medical judgment, suitable for use in contact

with the tissues of human beings and 10 animals without excessive
toxicity,irritation allergic response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio. The phrase
"pharmaceutically-acceptable carrier” as used herein means a
pharmaceutically-acceptable materiadf,g composition or vehicle, such as a

liquid or solid filler, diluent, excipient, or solvent encapsulating material,
involved MrEsETyfisieeT tos filemertimpleralsriest BsrrpisancPRHiT8Ren, activity, or
Op@adpHeFRRTHAR: Ak thR PR RE AR dRRIcRi ROl sRD OOl cell.

Each carrier must be "acceptable" in the sense of being compatible with

the othek ifnptelfielste dfebrinipionubaiongapbhod ijurioes ¢ thetgsatiewtund or other
The.term "phenotype” refers to the observable characteristics of a cell,

such as size, morphology, protein expression, etc. 20 The term
"progenitofpatikhrefésatieet’tell thattiae the wegadityytohersabfepragehyd may mean
t@ﬁflé}rg more g)irff%e_nhtiatggl than 211l\‘tself. For example, the term may refer to

an un ﬁtl(lerentlatedn cell or cell ditferentiated to an extent short of final

differentfaligshirbichpisaréaRabiz Ofyprobitptatien andleIgdisertanmereefer to those

progenitor cells haying the ability to generate a |large nymper of mothe
ST P g PR B PRTL R B DS AR the scope of
daughterdeds judgnerefetiedenibodienaniibe tterih phegisiiey ehutifrdeings and

9 ek 26 emé’éshsevrec‘?llg‘lvcﬁ‘tos‘%%? ?c%:ndgl?érs 55”9%58)@?"’&5'8! &’ problem or
often In différent directions, by differentiation, e.&., by acquiring

completatipin dovivedsoizteagitrs ressaciledamefitogiessive diversification

of embryonic cells apd tissues. Cellular differentiation js a complex .

process RipiCAiG ccRMRAFFY Yf?é‘(ﬁﬁpﬁa%}edi\ﬂ%%. K‘?ﬂif\"é?gn &Y means a
qsihmayedfddsive Jeprablenmbtiphie rbaglbitivahdtsethislde et ds0miiuid or solid
rﬁﬂlé}poéﬁnérﬁelléands on. 9 hi{e each o{ hese multiﬁotent ells may

Cipicnt, O, SOlVEil cncal ating maten mvolved ip carrying or
be conSidered Sterk ce s, hé range or ceit ype’ each can give rise fo cartying

rivaysparnngotisidertsbly . Sopeuddf@mntiate boells alspdréive thfetteapadytyto another

t8rg%? 5}5 agoti%gﬁa ”osf %«9 'i)e%?.r %ea\clz I %.%grn%llﬁoégn%%%e HEIL~9R Etlﬁle%emgey of being
be~ natural or may be InCPU ed artificla y upon treatment with various

feounalitBy with Sheefthiiongediontseds thrafoatudatieprademitonpeiis et the patient.
well astheporsdpaeiaig R)H%ﬁyrsegér%gﬂﬁr%ﬁa?dbfe%ﬁge%&*aéegeﬁgléﬁch as size,

"Proliferation” reférs to an increase in cell number. "Proliferating” an
morphology, protein expression, etc.

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 refér 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
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

derive from a multipotent cell which itself is derived from a multipotent cell, and so on.
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- "proliferation” refer to cells undergoing mitosis. As used herein, the term

"solution” includes a pharmaceutically acceptable carrier 10 or diluent in
which the cells of the invention remain viable. The term "substantially
pure”, with respect to adipose tissue-derived stem cell populations, refers
to a population of adipose tissue-derived stem cell cells that is at least
about 75%, preferably at least aboutd5%, more preferably at least about
90%, and most preferably at least about 95% pure, with respect to

FpRse 4 -derived. | stem cells 15 making up a total cell
R B L B D AR SR Wi of et ypes
Sehpova tRisgeriderivetiatroatal stsideshyof Sranercifacitidedionlthalso have the

QR fewesthan apeaﬁ@Q?fogrgagﬁa%%%@gggiggem@. ae%g iJﬁQfg?gity may be

most preferably fewer than about 5%, of li mitted ce
B?FgfﬁglQEn%bIHFe@éﬁ%%@%@@%pmoﬁeﬁmnto%smt@@mmng By this
2BGEnBR)iIfigatioRe RO neiPRRY B Hereitfigfess RaAMMIeNiCeBte immediate

material that may serve as a foundation or matrix for the growth of

BERpss st trenymalz iffeemtintetialisells. The term "suture” refers to a

thread «%ﬁﬁfem{o%hefeﬁaﬁgeEun%n%%Fa'séhé}ﬁf'%@lf)en@%s&to S fiferating” and

wound together. The term "treating” as used herein refers to repairing a
fietotesrtionU rrfcnty wellsasdempins mitasis- a fistula or wound from

worsenjng or recurring. "Therapeutic agent” or "therapeutic”.refers to an .
agent rgg?atspa %r% ! lar.l\’/i%lg ge esi?(e‘?ld1 Bl?%lo“g”fé‘é‘feesﬂ%g %‘ﬁ“gﬁ%gf’.afg' acceptable carrier
Sriinatheraybicltithandlgef ttoxivagentsmeexahiples of therapeutic

agents that are generally known tg be,tt%hemical in origin, as opposed to

biologicaf &FEhuSEOSBREANPHE efRUPLIFSPERriR AdPSCHETEPRYed stem cell
paidaticaspettisely a3gbfmxatioples Miﬂmw@@um&gﬁdﬂ%@ﬁb&w%&&l DHOIB at least
incl owth factors, hormqnes, 10 cytokines. A variety 0 o
SRR L RS AP i S IR UMb IS B, and most
pfitéatblCarteast titena it pagewitharspeapriddipdsedsiatiagroald stromal stem cells
reliferation ang, differentiation. Exgmples include chemotherapeutic,,
ﬁﬂ%{é t?h e;% ?]?ugés?%or?ﬁgﬁgs}?%on-ﬁ gﬁgesgfi%h n%r%nt%g]sc?y tbar%?eﬂ}sr? refers to a
m@dﬁfmaftﬁ!bm tjssegrtisared dligoa bteotclbsoff i Ipirvslchttn eetdigethat contain
f%%ﬂﬁaﬁl%@ﬁﬁ%@,cﬁé%ggﬁ@gﬁﬁé‘ 1%%\%’ ?ﬁ%? 21)0&1? %@' o,smg& refera(bjl% §ewer than

peptidomimetics. A™"wound" is an’injury or damage to tissue, tause

Fiopsie . raé dnsagagemidesraphivinche emgina onnumifiefl thedtisselated population
prior to subsequent culturing and amplification.
“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

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.

Examples of therapeutic agents of biological origin include growth factors, hormones, and
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2. Novel Adipose tissue-Derived Stromal Stem Cell-Containing
Compositions In one aspect, the invention relates to adipose
tissue-derived stromal stem cell- 10 containing compositions with certain
characteristics, such as a particular phenotype. For example, the adipose
tissue-derived stromal stem cells in a cellular composition of the invention
may be characterized by cell surface marker expression, size, glucose
consumption, lactate production, and'&ll yield/viability. Yet another
aspect of the present invention concerns adipose tissue-derived stromal

stuiokEss- conidTifty ebihpeptitiaemiseskpuinde, te arbandiaray be identified by
CRmPEREat. SURIARtIAYPUIEPLHePAANRNSPHDIBPSE ISR HE dRIIVEliferation and

stromal stem cells having a particular phenotype, or the progeny thereof.
Aiffrsedindene - Breamplssinotids sesmebrraprittimmy eotidsesiiyss drogmones, non-
esen (AYeRiEBJasiyseant UlYosunsiaadiab/puaipeRelalisnsibletiRles that bind
progenitor cells, but can also i(nclude cell culture components,

B A AR B R N ASREEBER D MR ot BEidgraigetos.
as smajk popylations af AiheY SFUMALEENS he SUNSQTWNIEHSOAY ALK, causing

% subsequent differentiation of cells of the invention. Furthermore, other

ﬁ%ﬂﬂﬂ&f&@%ﬁ%‘é%fﬁ@&&é%os‘e which render the cellular
CPMPOREN! SWIRDIE fOL AR, UAdE L RA MR S USRI iti
impfantation, €.g., continuous culture, or sultable 10f USe as
or pharinassutispeahpdsiianiodSrineertaindpiedisiesnisrinedasipant stem cell-
tissue-derived strotmal stet§1 ce I-corﬁainip% %:om o%tions aaréet.gr?du ed ; F
through the CURCTE e thods Hedlrined N Bettion 4 aAg frtriwiar puenotype. - tor
Exemptfitatiadijosenesardadvert stopelvkled iscin adiposttisseentesitanh of the
S | stem.cell- ¢ inin ositign, wherein atleas 0%, at
s SR, R R BB B lucose
aloosuapiien alakdatst prbduetBOandtdelb sicddoinbddye of ghrafelizdsigspectaf the present
|?r§l%hﬁ@19 %19&%15 %ﬁ%’os%f%%%\%@é%%eﬁfs%ﬁﬁ%xﬁ%ﬁwtmg §oﬁggsitions which
CD10, CD13. CD29, CD44, CD49A. CD51, CD54, CD55, CD58, CD59, _
apbdarrd/acaiasomneesal sabstantimlepisedirrareionted adiprsseissue-derived
tisemesigeyec A amal StemerliGe Bm%ef:@m@%m’gf ANRIINaR dipose tissue-
about 15%, about 10%, about 5%, and preferably about 4%, 3%, 5 2% or
fogigedise nalstemsdkpratining eqypesiisnd st Bprresenpinyeeiisngnelude not only
Gi3hn G ApueDApuGRAY, & 2rd QRoEeRi 40 BRCARMROGRILAS cell culture

markers. In anothe{ emboo(li'mentI provided is an adipose tissue-deri¥ed
&m%ﬂe&tgn?@e”gu ture media including amino acids, metals, coenzyme factors, as well

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.

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%,

at least about 80%, at least about 85%, at least about 90%, at least about 95% or preferably
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. containing composition, wherein at least about 50%, at least about 60%,

at least about 70%, at least about 80%, at least about 85%, at least about
90%, at least about 95% or preferably 10 at least about 96%, 97%, 98%
or 99% of the stem cells express the c-Kit, vimentin and/or CD90
markers. In certain embodiments of the adipose tissue-derived stromal
stem cell- containing compositions, fgyver than about 15%, about 10%,
about 5% and preferably about 4%, 3%, 2% or 1% of the stem cells

SRLET G o o7BC Gkl ARNAAAD  SESIY S0 KDL, cp1s.

mar ers so provided’is an adlpose isetie-ael |ve Bral
@ﬁﬂaﬂ@ﬁl‘ﬂhﬂmwﬁlb SR VMTDentiChAS, ©D§9 re¢@rmdiod De85 markers.

9%9 @Sénjig d%Qe%f's otht%r Vldi als!?ﬁ%s%%c'”de?ﬁﬁe n fgfnl?os err]r(ii ke[ﬁ contamlng

mar ers. The %enotyplc characte zation of a ce n by surfa
AeAResHiensh E%Vqﬁél’f@miédl%ltﬁér aigmrtdmdudb@mﬁ?(mgmi mefgebéy(ﬂbwt 4%, 3%,

OYEUPeYY d L% aakIgs BisiRlRdicAEEI4s ebhe PepHatien {3, %5'18'0693@ CD34,

accordance with normal methods. The 20 determination of thé profile of

XSl b GRkeeCRANe SIHY & Atidior eB 1 wrirkershenotype

charac d|rect using a Iabel d antibody or Lnd

a secoﬁ% %‘%Hﬁed ar%o%ll? Illﬁ‘s/ & gélrs)rflr%ary}psopechfsc gn@%ogy ofr m cell-
matk@mghgmmtmnnglmmhamhﬂbaubm‘@rath@mméﬁ% tdtteleast about 70%,
Bl s o0t @61%?9{3%&%& 9&%‘(“95 }‘0 épﬁe?s?%mlt y9Wyal? ?egﬁt%gHP%/b 3 preferably

different methods that include but are not ed to 2

Ahlershaheisr8ee I8 misoseoly aatl thedisgrasHy esnrasarle ik-Kipodsipnen and/or
Ry LK INOieH %BB&E%&%%% EfebHa B&qiéal% a@HbaﬁxtMMem cell-

cytometry, a technique that allows the levels of fluorochrome to be

EHRRINS SRR esitioRm sty thrmi gBAYt phé¥e rbent tHE belibsutiade s8dnereferably

sheaitingllgdp B labelrdantbediss cdikecdiitesenhialespiesuaBOU 1@, alpha-actin,
eries of surface markers on a cell % pulation provides a method for

Shitcatd AR oso<reBi BRI SAdsaIaNdtler 19 81 1AdHees; fissue-derived stromal
senbedimpspaldienadiposgpiiesugrderizrd wiremal sieMcmliecaaidéingnd does not

iti f adi t st | st
TR D00 Sy RAREREID, BBy S L ke BT or
b|0ma@5@h§aé§%§0réﬁﬁﬁd&%ﬁnd@ﬁadlmf%?lﬁa@i'aﬁ SPRAANCMatlEs can be

cellular com Sosmon comprises a suspension of the 5 subject adipose

preormad e s thymindivutrt faitinging cbs SsllsidAl AW S metry bty making
m@fa@gwaeaatghﬁ ol plss CABRASIERE GORMIISAR G EMRIREREIOARIKGnethods. The

ubject adipose. tissue- derjved stromal stem cells in a material, such as a
(E %&QF 1&% gel p§zfﬂﬁ s pgﬁg{gﬁton 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
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

isolation of said population.
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may be prepared, for example, by sedimenting out the subject adipose
tissue-derived stromal stem cells from the culture medium and
re-suspending them in the desired solution 10 or material. The cells may
be sedimented and/or changed out of the culture medium, for example,
by centrifugation, filtration, ultrafiltration, etc. The concentration of the
subject adipose tissue-derived stromal stem cells in the subject adipose
tissue-derived stromal stem ceII-contéﬁwing compositions may be at least

about 5 x 106 cells/mL, at least about 10 x 106 cells/mL, at least about 20
x 106 cENspRRIembodinanih dhe diropoaisamsdatyest stfwaa ssauedbsentaining

1Q5npelsinnk- AecardiBaliorRNotheliasReas Qftie- RS IRLIANERHAN cells in various

pertains to the progeny of the subject adipose tissue-derived stromal
telieansr egteirisccdeI fOn s PhoEnBeRHErFi 0B Biqras Yk it deegibed in more
tigsbie slasive dis e ahbiiimest| thS bEROSRRYSRIbINEHG RIS 8GHRAkIon of the

generations of adipose fissue-derived stromal stem cells, as well as

IiFHOAE5E aé’d?ﬂﬁ‘?ift‘éﬂ*%@%‘&%ﬂé&ﬂg}a&tg%ﬁﬂﬂHb%’é‘%ﬁﬁérsé’?w‘ffé‘ﬁbﬁnéilﬁé‘ In another
stitfpediracipake didhller denipesitsrocoaippiasa caipcadion biid satgtcndipose tissue-
tge explant &% indUﬁed in vitro..lp ce%tlain emPodimeptS, t e progen .

STy S SRR R A RE AR U Z B B R A Sh SIS BhS 6° ApotrPensions
‘hagbbritpBerzoed)t Sroexanmie,1Bypastiagasippouththqpambnted pdjpokatitissue-derived
Hsggvrﬁe\{lesrfeg%&fogr%pr}/ t}ﬁaeclzlsltrlrl]r%){'?% igr?ltal%er%-%gse R nH{Qbe&l fe (gﬁsired solution
passages from the parental population. 251n certain enfbodimen s, the
adipoderitbs bl eelethayrbmsdditesntet knsbert airinget ontpd shio pslwi¢rmedium, for

gysapRYIlRE IR A% AR QhifuRAIRACEKtical preparation, e.g., a

sterile, freé of the presence of unwanted virus, bacteria and other

pathog&hs, @anwetl@sompyfohe rsdbge padiparatitssudhiatisdatlommlastem cells in the
asﬂﬁie':@lszg@ugs%’ {ggtfgycpelg%f AR X 0 8865]90%1%5}%1?3% Sctc%{llg%itions may 38 at least
pyrogenicity as well'as general safety and purity standards'as require
PpFDAOfcects/Bibloyibawtamiaidsx 16° heltdmbiratiedsbdboi28 xsleells/mL, at

qu&%%&%‘?‘ﬁ?r'&‘éﬁg/ﬁfioB‘r%.?éﬁ@a%%ﬂf%fgi?B*rl,%l’fs‘?fﬁfr’.osmons can be

used for transplantation into animals, pref y mammals, and even
more prefesalihgymaniserTipece s trrphsdprataratiympéatago us thaupmisay of the

allogepeic or xenogeneic with respect to the transplantation host .
R Rl R R L SRRty been derived
ddipothe ddiesedesivedistironiatreteah steth feolis.alfugknio gdopaacdnddude subsequent
%%Héxté%gs%y g!ﬂgggg fﬂg EU&%H\%& gﬁgﬁapg’éfﬁ rpeﬁgllgs fﬁ%fﬂ%rﬁﬂgéj t'ecc%%%mlttted cells
i$ known in the art that bone marrow stromal stem cells and a ||c§)se

rssaated e thdueingaflifferentiation 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.

In certain embodiments, the adipose tissue-derived stromal stem cell-containing
compositions of the invention will be provided as part of a pharmaceutical preparation, e.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
by FDA Office of Biologics standards.
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- cells did not provoke a response of allogenic lymphocytes in vitro and

consequently, allogenic adipose tissue-derived stromal stem cells derived
from a donor could be 10 theorically used for any patient, irrespective of
MHC incompatibility. Methods of administering the adipose tissue-derived
stromal stem cell-containing compositions to subjects, particularly human
subjects, which are described in detajkherein, include injection or
implantation of the cells into target sites in the subjects the cells can be

serteg i RROHRHEC NI BISIEIAYLEIOR B DISEARN Olncining

implantation, 15 of the cells into t ects elivery devices
iPRIRRPSItgHE a8 e @%ﬁﬁé@ér@amlmmmgl@eﬁslma&,fmg%nwhb/tm@mm@gpmnd even

keipiert-aihiaciniAe Pretesed em dubiPefiEs.additienally allogenelc or

have a needle, e.g., a syringe, through which the adipose tlssue derived

ﬁ%%glp@fem@emmm.%éam%m é&ﬁtbeﬁﬁ%ad@édhfﬁs%@s in obtaining
sulfieRhabatdieshiadstesations, Haadinastelissurdietvathsliemakatedm allogenic

ceII cont |n|ng composmons can 20 be inserted into such a delivery
ERRES Rl SSRGS, At SHETRTHYE, PBRE-Gl A, RS e isgapent use. Tt is
liasuerdie Mdﬁﬂ%@dﬁé&ﬁhﬁ@&@ﬁﬂfﬂﬂﬂ|§t€r§%ll%0§hﬂoﬁlﬁp6§él{%ue-denved stromal

Of“p(?ﬁ't Qs of adipose tissue- d ed stromal stem cells that are i

§ﬁspende °§8 i6n %§P8H»?Be (‘Joﬁ%fc E’ﬁ?}%ﬁ%ﬁlmgﬁ Al sARsgavently,

mlsgatica mthpmseym\mdemmmutmﬂm acsleptabtechrfiens andonor could be
n mclu sallne ueous buffer Zﬁfﬁ tions, solvents and/or

ﬂig‘ﬁ?é?g nu?r?e aPﬁéj ?Ji%e of Suc ecégr?lcérs and 8?8%1#? cs%:‘éel\[/]\[/%" known in

the art Métﬁo&@lUﬂQﬂﬂﬁlﬂﬁ&fﬂﬁ@bﬂuesﬁdfﬂssé—ﬁﬁsfﬂéldéﬂm ax3pil aheashcontaining
rln ablllt exis s Preferably, tg, e solution is stable under the condijtions

oY Pe G S PG ATLY B A S P eSSk el herein,

anﬂmmlmmmmgmmaﬁmbfaﬁe bald:ﬁeﬁ@ angetungs tarcieghuthe tis@edells can be
for example aben chlor bu a henol, 30 ascorbic aC|d
%ﬂ rg( % IR %a[% {' %tem troc?ugt%%% ug dré]F é%ns% H}gllantatlon

imerosal, 4 Vé(“'olutlons Faie A ipose
Qﬂ t@emﬂseihtmdnpowhmmof Suehindaeivieon demdae prelpdeetins, e.g., catheters, for

I d
g%{ﬂl%!@'&nga%@ @R&(?stiﬁ%j ﬁleq% thi) L caﬁ & c%euen P §1§e erre:&j embodiment,

reinTn a pharmaceutically acce rier or

ey tiihed, astdidionadive biara s ermedlersigd _akﬁ(ngfollbm@lbwﬁhéréhb adipose tissue-
a&a%aa&mné semeaxamelah R BassaRAnthRgutian: 3aﬂbéaﬁrgtgm§ee£¥aect at a

as pharmaceutically- acceptable carriers include: (1) sugars, such as

fisetsddogitiensel i adinese Sissyeyletiieheromal stemscebrpestainingermpositions can
ROIRIGRIRIRR $RILE MRy HR0ES deIVAINERSHERiBRRRFIRhs. 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
solutions, solvents and/or dispersion media. The use of such carriers 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 such as
bacteria and fungi through the use of, for example, parabens, chlorobutanol, phenol,

ascorbic acid, thimerosal, and the like. Solutions that are adipose tissue-derived stromal
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carboxymethyl cellulose, ethyl cellulose and cellulose acetate; (4)

powdered tragacanth; (5) malt; (6) gelatin; (7) talc; (8) excipients, such as

cocoa butter and suppository waxes; (9) 10 oils, such as peanut oil,

cottonseed oil, safflower oil, sesame oil, olive oil, corn oil and soybean oil;

(10) glycols, such as propylene glycol; (11) polyols, such as glycerin,

sorbitol, mannitol and polyethylene gﬂycol; (12) esters, such as ethyl

oleate and ethyl laurate; (13) agar; ( ﬁ) buffering agents, such as

magnesium hydroxide and aluminum hydroxide; (15) alginic acid; (16) )
pSfEaRy ERlfroEpRrsions 7f [sténiensianmean be)rapyes PEIRARSPOTEL I cagipose tissue-

1&eaicahatotedl) seihbidiered RobutiedSictdh) ROlSSiahacBRiKeAIDRRBIRDle carrier or
a%or polyanhydrides; and (22) other non-toxic cog(gatible substances

eTiBRY et FSarsrtEticalSrRamirls shemeairtraboméiewstk by filtered
adipidsattissue-derived stromal stem cell-containing compositions further
comprise an adhesive. In certain embodiments, the adhesive is a

fibrin-baSEeeaenIEYNeS, of epptcsialyipnth (bviirmRbhighu a8 SAYR a5 aegmaceutically-

PRYEPROR' cAPi @4 RESEs: Of DheSHs SUBIPE RB IS0 L RIBICahGIMRrSHUE) starches,
as, for example cyanoacrylate, collagen, thrombin, and polyethylene

D BOIREY SHED S R PR USH PisE BOE HPedsbAtitsstish as sodium
Cﬁﬂium@@@&;ﬂaﬂ%@%ﬁlﬂi’@&ﬁﬂe% gﬁﬁ%m&e @@H@ﬁe@,r(@gmerl &D{Vakgacanth; (5)
lactic/paly-glycolic acid, hyaluranate derivatives or qther materials (Perka _
A SR Elalicl EBIehn 5 Soe s DU AT PR LY wexes; ()
(809 (3udh BiopraduiMalecoR@sead 4if: 53dadr Gihwéshret ail, (AI9a5pil, corn oil and
Biomed. Matef, Res. 29:1147-1154; Hendricks A .etal. (1994) Orthop. . .
e ey R S b SR e SRR s P sorbito,
bamdatyd and erdiethyllpos liissti€1deivtets,stromas stbyl ollkteomihieting laurate; (13)
C it .the re.mi ' .material, A, .
R P M R A S it MR e R ke )

rAiataacidh(th)ipyapptiedres gaksLAd visticaigsainey B Ringefs solidiern(19) ethyl
by ROV F;ﬁﬁeoﬁ@f&%’atéa_Yqu%HQ,rﬁé@}'ﬁ&%ﬁs%‘i@%@y@a?ﬁ%ﬁ%bv&&%rEUB‘i‘y%‘ilqydrides;

the wound. Provided herein are also methods for preparing adipose

sl ARt stamatidy-sihitaninigeatapesitahseetrpristgormulations.
Cmpo%ﬁ%%ﬁ&@%%ﬁ

ﬁi(")ié% fce)rrltlsjsﬁlien A& %isrinﬁlssﬁ%zﬁl%\%d/v 8¥cl>‘lmdg'l IQegln%ell-containin
embodiment, a method of préparing such materials comprises 5 8
swspRasitingstie theipocmpissu endedhesty strdmakgrem eratiedihants: e tadhesive is a
qalisiascempasiipr, Wibithg magepal-Jg Qe AInRoSNEDL. HigiAYRAS polymer or
tissue-derived stromal stem cells are sedimented out of the culture

AintiNS: oPTatbes fdpsas crebhasi ve fsrisvegisel il | seabrips gige $xample cyanoacrylate,

collagen, thrombin, and polyethylene glycol. Other materials that may be used include but

are not limited to calcium alginate, agarose, types I, 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.
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

spray or a brush, followed by removing the solvent by vaporization to provide a protective
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- and gels and other fibrin-based polymers and adhesives are well-known in

the art and are commercially available. For example, a commercially

available fibrin glue kit is the 10 Tissucol(r) Duo 2.0, and other

commercially available fibrin sealants include Crosseal(r), TISSEEL VH

Fibrin Sealant(r), and the like. The adipose tissue-derived stromal stem

cell-containing compositions of the ipgention may also be used to coat a

support, e.g. a medical device. For example, the support may be a

Sy, dreagneniscus repair device, rivet, tack, staple, screw, bone 15

plate, bone plating system, surgical mesh, patch, e.g. a repair patch,

cardioireeidad patein, acer gissiasttlialsplaichreplirigg adipope digypinicaidbé sitinal stem

ety stenl, Qudeddissye Lepalireoencration device, arisulay cartlage. i

repair cfewc , ner gwd%, tendon re%;alr evice, alriat sep?asi efel erelpall?p"unng

detubeobwkimgor fillingeagrebediremiy alvesthoh @ hpaepenng catfblchaterials comprises
' rege [ ice. li t en raft, .ocular gejl s

e R e coproscon

githsthataaksisd dbwete wobedimratsie adiprsepdiymalcor bdriostat. stem cells are
SURREAEIYS WED dhe Ao ARG SRH G AG RSk SH A lue or gel. Fibrin glues

ceII-containina compositions can be incorporated or embedded oronto

adasitherd s dihsadeatssrrRldmstiomdl s sl pEd telinkagwn in the art and are

EOMARNGS MalbrR Copsedbiacipie MabieRerdhifh #/&18Ble fibrin glue kit is the
recipient-compatible and which degrade into products which are not

Rl ®olive 7dbipnshethesccrarasraiatsyatishle ibuagrerlabe infife derosseal®,

ALSBENVIEF DSk maicas thidiksal biodegradable matrices include
plasma clots, e.g., derived from a mammal, and collagen matrices.

Synthelieehitstingiadassierieninedsshemnele Sgmheslb gonpnirs sweppgsitions of the
BRI Hie D PYArtbRes esa ANRABHAEUC AGiEFINSISHAMAIES Iélatample, the

synthetic 30 polymers and methods of incorporating or embedding cells

MR BB Sutere Kishth TENiEcHeraRpISd ey rIves tskietitmle, screw, bone

Pi283500e prRE:d. SyshateiliRabndi8, 1Mol ReSe FIRIIGRIAIQWIfovascular patch,
support and protection for the fragile cells in vivo. The support may be | .
%afsawﬂ\a&eﬁgtﬁba@%y%@mm #BBnadrsian irbﬁqae&rt,stsﬁ gpided tissue

spakifcheplerationg dpaicy] ngitulan niinglagic réphir i ieB)bagimentidd)etendon repair

upport.is a suture, staple, absorbable thread, nqn- absorbahle thread,
AP SaP oA e SRR IS BRI T AR hDone merrow
tbatfalil(alsmisalle ddpraica)idarefsived ligathadsaatl preydarngr sftituredaandll implant,
%1}%1%[ THHBS rtcsélgues,esq(in 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
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

polymers and methods of incorporating or embedding cells into these matrices are known
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to close wounds coated with adipose tissue-derived stromal stem cells aro
disclosed in U.S. Patent Application No. 11/056,241 "Biomaterial for
Suturing"”, filed February 14, 2005, 10 which application is incorporated by
reference in its entirety. The adipose tissue-derived stromal stem
cell-containing compositions disclosed herein represent novel
compositions that may be used with t%e methods disclosed in U.S. Patent
Application No. 11/056,241. Further, in"any of the adipose-tissue derived
stromal stem cell-containing compositions, at least one therapeutic agent
Neorsgod

niayhsetttcorperaitied hto FiteabMpodiddh b antsERa Rkt if@h These
MRERB oV AT sieRSIAd [aiddodrRatinogafiaamatian flopain at the site

of the fistula or wound, or an anti-infective agent to prevent infection of the

site treARESyARRTHEBOPEFOSiEo il sl setificatly ap dnainmitin gneefpigiés the art,
o;.gl.s,gz}t%%g,pﬁﬁ%a@%;ﬁdggj%ﬁﬁggnégggwing therapeutic categories:
analgesics, such as nonsteroidal anti-inflammatory drugs, 20 opiate
agonisténandes alickiaiiesrantibinfecphetagentssiguch aspletindisoihticls, thread, non-

%@Hﬁﬁg Wﬁg%@rﬁﬁ?{ﬂgf Par i.”s%%%%ﬁ%iﬂ%ea ti%%ﬁ%éla%‘éﬁ%’ 'a%%la or multifilament
anthIOtICS, cep élosporln antipiotics, macro |de antipiotics, misce laneous

f@ra&dmsamﬂmibgi@nienﬁﬁmmimm§ @Q impm@gamﬁtmmmgi other supports used
silfonaniderantibiptiesyintiansinaantipiqlcs ’sﬁ‘BHﬁlysQQBaEéﬁé;ﬁlé disclosed in U.S.

antituberculosis antimycobacterials, antiprotozoals, antimalaria
diipibropplaatiantNeal 29 ydhts' Binmatarelifer Syaningichlndidisbruary 14, 2005,
apHATYREABL 896D R85 RIRId RN RIAMMRAIRIYIAgeRIB ose tissue-derived
antipruritics/local anesthetics, topical anti-infectives, antifungal topical .
A e SR S HfRAIIN BB E I RAB SRS G SeteRESIHCRlTe A gvel compositions
agenisysichses watidifyingtagRiscilkalifizng 2gRntsA shuitatics. 16ar Do, 241
anhydrase inhibitor diuretics, loop diuretics, osmotic diuretics,

potassilifitagiarify anireiEsthpiadirowitisstes deraedolyiomel stem  cell-containing
rERIRRMERNSaABE LSO MU BN S c RN ES iR P AR RARESALComposition. For

enzymes and 17 thrombolytic enzymes; gastrointestinal agents, such as )
HeSRERASHIGA S8R5 Cpiadn dthigatasaicatfisidriarirbiesyndlgarpstion or pain at
salicylaterarstRinie Finebami-sif ammaiani Aaerisnf i asd atinfle®ion of the site

agents, gastric acid-pump inhibitor anti-ulcer agents, gastric mucosal

ARG R s e8mPPs HRS  ker anti-ulcer agents, cholelitholytic agents,
digeﬁ%&g@@ﬁt@ﬁ&%@ﬂ:{ﬁﬁ@ﬂg étgﬁaﬁ&ftsﬁagéfmﬁ&gs&m‘é;&a&@ WRiude the

eneral anesthetics, such as inhalation anesthetics, halogenate

iFtieriiem thereReMEG CalsRRRE Hoals eifes fish s, npBsiskoidrbairinflamgtory drugs,
pesthalingstd aRd QHIRBRIIC I AMBARH 2008 LI 3s 3REHRRIAIRICS, 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
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

replacements, and uricosuric agents; enzymes, such as pancreatic enzymes and
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- agonist intravenous anesthetics; hormones and hormone modifiers, such

as abortifacients, adrenal agents, corticosteroid adrenal agents,
androgens, anti-androgens, immunobiologic 10 agents, such as
immunoglobulins, inununosuppressives, toxoids, and vaccines; local
anesthetics, such as amide local anesthetics and ester local anesthetics;
musculoskeletal agents, such as antisgout anti-inflammatory agents,
corticosteroid anti-inflammatory agents, gold compound anti-inflammatory

immu ressi 1=ing ry nts, nonsterqidal . .
ey oo e AR SR RS, spgemetes,
grvieriakssardl \ainmidasmatons vigantin Aalidydatin ®stititeiti®y] vitaininiBnmatory

\igﬁﬁy,n ﬁta%'iw M@m@t&&fﬁg,eggg&maﬁﬁ- Qﬂlﬂsﬁfﬂh}ﬂ&r %%ﬁ&gg s, gastric

from the above categories inclu analgesics in general, such a

RSOt SH-alshy agcR's therblckardpiniter orpatarmhoistitiohtitagesiu gigestants,
ehend D 32 -anmigesies sl uding diclafRnaexiRuREOieth ke lQRERIP In &RERQ, such as

naproxen; (2) opiate agonist analgesics, such as codeine, fentanyl, )
Y BY08r phRSEhetics: gh*amﬁﬂaé? 3)RhRiEiote RETHSHRSs, dBRAVARONS iAResthetics,
vadbmtentatitconias ARéie(tsHbehioakerpntihiatarniness shetiastics, and opiate
clemastine and terfensa#gfi}ne;.( ) anti-infecciive agents, such as mupirocin;, .

(B UL AR OB STy S8 BARE A0 AITARRSHBAKE PR gueh as abortifacients,
edredalmgeins, ((graovitengidl atitinadhgandj-inieoideéas, suchrizoyeish atengiabiologic
Qe%lgtrirsrlll%ﬁolaes, QUCOQI%Z%%?ﬁgsand ketoconazoleél 8) r]liﬂac.r lide antibiotic  local
a%tl-mfectlves, such a8 ’82] rorriyérlrrllr%lﬁné) S‘é??fﬁ?%m Ci ?)@) mistellafseus® 'oca
a3dthetary antlieticandeihdedtivesstisttls asdztteoharal andstimijpsnemsculoskeletal

iGilli ibiotic anti-| ives, such as nafcillin, oxacillinpenicillin

Y G, B S SRl AR BRI agens,
sittotiorpeimdratiniofoxmetory 1Rendsr doyolimesantitsistivcamttiiii@etivestory agents,

ﬁ%@eﬁmxﬂﬁgmﬁnﬂ%wcIé?%@%ﬂlﬁgf’m%ﬂ@%tgl%ti-mﬂaglinsatory agents,

antituberculosis antimycobacterial anti-infectives such as isoniazi

THeERlE e diTARRBIRS (Juphaastip iR dbl A reninfBe trilesis otV HaritoPayifemén E, and
anggiarsone; (15) antimalarial antiprotozoal anti-infectives, such as

chloroquine and pyrimethamine; (16) anti-retroviral anti-infectives, such

as ritoReaferegaoclaskesdinestil Mezaytontial apatitinfioniviee agmrtsawgohiasnclude: (1)

SRYEND SRR SIDIETR a0 HBPRAIRAN G kB ARGk Groidal ani-
_tog)élcal anti-infectives, such as amphotericin B, clotrimazole, miconazole,
infamipstanndragy (ViR wisilessieatinsfedingdiclnfenagsibepestbuir kgpoprofen, and
RSl IC PR ALBARN thatbGi@SslartlOstadnt) RARANElEH b hone, and
as furosemide; (22) potassium-sparing diuretics, such as

morphine; (3) salicylate analgesics, such as aspirin (ASA) (enteric coated ASA); (4) H;-
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,
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,

and tetracycline; (13) antituberculosis antimycobacterial anti-infectives such as isoniazid
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triamterene; (23) thiazide diuretics, such as hydrochlorothiazide (HCTZ);
(24) uricosuric agents, such as probenecid; (25) enzymes such as RNase
and DNase; (26) antiemetics, such 10 as prochlorperazine; (27) salicylate
gastrointestinal anti-inflammatory agents, such as sulfasalazine; (28)
gastric acid-pump inhibitor anti-ulcer agents, such as omeprazole; (29)
H2-blocker anti-ulcer agents, such as_¢cimetidine, famotidine, nizatidine,
and ranitidine; (30) digestants, such <]i pancrelipase; (31) prokinetic
agents, such as erythromycin; (32) ester local anesthetics, such as

beNZbe afk HAmpiL dihearipiotgre aptikafethives fuek ey g vasuone and dapsone;
a8 eheRURAANEYR 0GR REHRM SIBREO BRIRS AMEHAE ethamine; (16)

cortjsone, . dexamethasone, hydrocortisone, and prednisone; (34) . . i
BN EGHREA L RRE AR Tkt Py TR GRdpdeueriag, Cjdrmiiviral anti-infective
azmhkpmﬂahi,asy@kg%lm&m@m&de@ﬁﬁdimmemig;a(%h(‘jrﬁafpt?@diml@@tainﬁfungal
nonsteroidal anti-inflammatory drugs, (NSAIDS), such as diclofenac, .
RSB Te SN LG R 5 e ISR g ptacns (19)
caltiiml tapit ACumzighesiven, (RA) a¢itanuioBre@opdeceasysoehdsnal agents, such as
cob in (vitamin B12),and.niacin. (vitamin B3):.(38) vitamin.C ..

T S oy R Rl R i, such as
dsigateitiol. (23gehiamdendbodiicre stshthe ﬂy@raddqthﬂégei_dt_rﬁé@?b@;a(%) uricosuric
%Qéﬂ%‘, R_EBOJS r%@ﬁécﬁi?sﬁl#aﬁ%}%ﬂésaﬁ%gtgs%ﬁ%Iéf?ﬁgrﬁ'ﬁgg&' /ﬁ{tiemetics, such

proliferation. Growth factors duce 25 final differentiation states are
vRe| IPReRIM e e irt( 2 dspdisylate seastoidorioml aantisuélamunatorthaghels, such as

heeasaRone. ted)duskia naldifer atision i S ravisiatiarsddmisedbie; (29)

methods described herein may, in certain embodiments, be variants or

iR antir ulesi ARy b cuGh AS G ireRidin S alimp tidBce RigaTICa A FaRitidine; (30)

rapdemeae BRRIEH fnraling; Q@[bsﬁfmﬂ\éﬁcaﬁfg@ﬁ%%%l?Q@'&ﬁ%ﬂ&%ciré; (32) ester
ribe

testing the resulting variant in one of the functional 30 assays desc

BRI B St r S A8 RAPZSEAP S AB ATRF A a0 T gAYl ofphi ey ticosteroid
Ihtisaithaimaiiigtiongepigr tadtle inierchangambiityed, reseuameiaydng, cortisone,

similar side chajns, For example, a group of amino acids having aliphatic
PR R RS ARt RSO A BT E qPRgp pmatory
amimmextigsrbaives adiphatic-hyahioptisidecgtlapiniphaatide and thetistierate; (35)
agrq f amino acids having amide-containing sid ins js 5 .
L R
dhupnalen, htapyidtaniketonagsind, mpdowrgmt¢phamizemioupuch aminmacikdsium, and
. o cide.chaine.i . aini AN o o
gﬁny%ﬂgsﬁs%%%‘?ﬁgﬂgﬂa %oé)@%ﬁ% glil@le{‘gs A NSRRI AGIPHD Pind niacin
(vitamin Bj); (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
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

assays described above or another functional assay known in the art. Conservative amino
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- chains is cysteine and methionine. Preferred conservative amino acids

substitution groups are: valine-leucine-isoleucine, phenylalanine-tyrosine,
lysine-arginine, alanine-valine, and 10 asparagine-glutamine. As those
skilled in the art will appreciate, variants or fragments of polypeptide
growth factors can be generated using conventional techniques, such as
mutagenesis, including creating disgrgte point mutation(s), or by
truncation. For instance, mutation can give rise to variants which retain

ially t r.merely a subset, of the, 15 biological.activity of .
SIS SRS B PRUNASTR, 1 SRR TR o . ror
Prapaling v pldipoise TidubaDiag\alipiStiorside SteimCisllgi@ontailmmdne, valine,

paring.the_ adi - 1 ! o

A MBI Rhe chains i
SEF8R TSt RANICH rRaitig UnipuBRiceiarkaxise 0igecaniaining cide chains is
aiphagincahe MAMRREOMRISES: §2) SRIRCURMANROSE USRHRHONIAe chains is
subject; (b) obtaining a cell suspension by enzymatic digestion; (c) o
eheprlalaniig thaasine. eadavRiRpham @ eseliR 9EAEIY #ridsdiny inecbatinuide chains is
s nreteheUkHANGsalithe ealis:fercp lepahaRoutile HavisigaRdii8lontaining side
expanding the cells for at least two culture passages. Preferably, the,
8@%8&8 SVERI R | STEFPREACARFTEAIL R ATGMAHES sepstitution groups
adipedimbidsudmef Huteauhiecivigabitheltg Jingd, adipnsartifgue-drivedvaline, and
stromal stei’n cell- containing compositions are to be introduced. However,
R SrOm A 1éEaerrIHn(?é-lls may also be isolated from any organism of the
same Q(sCifffeRkARRACIASIRS M WHPIGHreiaY OKIARINT WA AGRIRRSET polypeptide

n be a potential candidate. Preferably, the organism’is

tissue ¢
%%W%n SIS 5 Bt 2ERTRP S BSBIG SRYRE R S DBIg YRS cStiglinas mutagenesis,

Bir1bodinesitnthei se it Pemuiurah#os) ablesstrakitiohd, R eashlRoMueion can
bout 30 days. It is_preferable

20 days, at least about 25 days, or at least a

Bt Egﬁstgré’ L8N Eqﬁ%ﬂré%ﬁﬁ%tf%iﬁ%&%eoﬁdﬁ%@é{n@iﬁpwt’ of the
bhel aitlapbethaty s arptigpeptidpgroviaiidactdn Refiaihemhedimptcedhe

cells are expanded in culture for at least three culture 5 passages or
3pacsPiethods . 9f: Preparing. N ~+ASIROSEH Hisei , froqpal  Stem  Cell-
paseadns ebni@astiay times, at least five times, at least six times, at least
seven times, at least eight times, at least nine times, or at least ten times.

It is prifetagsle e areparingrthpadipage dissusrderived stromal stem cells comprising the

above-described adipose tissue-derived stromal stem cell-containing compositions are also

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
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.

In certain embodiments, the cells are cultured for at least about 15, at least about 20
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than three times to improve the homogeneity of the cell phenotype in the
cell population. Indeed, the cells may be expanded in culture indefinitely
so long as the homogeneity of the 10 cell phenotype is improved and
differential capacity is maintained. Cells may be cultured by any technique
known in the art for the culturing of stem cells. A discussion of various
culture techniques, as well as their scable-up, may be found in Freshney,
R.l., Culture ofAnimal Cells: A Manu& of Basic Technique, 4th Edition,
Wiley- Liss 2000. In certain embodiments, the cells are cultured by

nYe¥blaldeastiipbralt |3 odays e miblsasemutRO «daks-ardt dsierederane that cells are
Pagraass AscIRSLIRREIP BXAPRIG LkReIRW: Mesium cRAgMESEype in the cell

supporting stromal cells in tissue culture may be used. Media
ORRHURHRSs that will support the growth of fibroblasts include, but are not

limited ﬂ?c%&%ﬁ%&d‘iﬂ%‘@?%@@&l@Eré"&%&i‘iﬁe@ll}{' %@'P&%m‘%ﬁ Ifee culture

Minimal Essential Medium (.alpha.MEM), and Roswell Park Memoria

|RaERAes e lasyamed eRiPA! el idnms. 1 dnoyhamenthe dicactssheisloare passaged at
2% FelplRNiIng ReWRVE BR2O a1 122V R0RReseR TRalillhenadded 19 teast eight

the above medija in order to support the growth of stromal cells and/or

BRI GRS NI WERSy 0 Hdftb eRdaRtm It sURIS e dhathrllh atsrasspged more
afwindactinss eyiglgnee MethhaonRes Bt RS dnrpHeasaicallshandll population.

chgondrocytes are identified and . provided at appropriate concentrations in,

s SRURITAY R ARRULK TS HAFOLE S oA2HE 10 fihgrRggFity of the
cailitphemneperisimisoam pod diffethiitbcasicityclsiging ot limited to
antibiotics mitogenic or differentiative compounds for stromal cells. The

cells wift B BrYNs SHHBRsIr4 e deptigue kaoradg s &t forghegagiuing of stem
CelR. aAUIRIGERE BICHRRIRE culfiPeG8¢RARRI MR AP RIeREWIl D& up, may be found in

aintained between 2% to 10% and the oxygen content between 1% and __
SRSy r?ra@i?é’r‘ﬁ%fﬁfq rﬂwmgl&ﬁé{fbér%w%r%éﬁﬁsT&F@ﬁ%e4ﬂf@é‘é@tma Wiley-
J0sAnbmtids vdriah canbsdpamenteceiiatheunadiubyinguoRybtitdtere. In one
not limited to 21 penicillin.and streptomycin. The congentration of
AR PO AL e T, RO G Ao A LB RS ABBla™

200 unifmpan&atuthepapeebtr i et @RIAAYSN INnthRehemiclYmay be used.
defined, culture medium is about 10 to about 200 ug/ml. The adipose

ez dermmdations that sths s ssevdtn sh it opirdicmglpds, but are not limited
ttanBiebteds KansigieacHaniehs aMEIRIC @NAENNINtgRS! uRiaiadPMamithl Essential

SRR A S e W v
dret)cidrtief Bikérabgdiaalynata otnHeail @usifielBwhih (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
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.

Antibiotics which can supplemented into the medium include, but are not limited to
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- the tissue type to be repaired, e.g. intestinal wall or vaginal wall. The

transduction of viral vectors carrying regulatory genes into the stromal

stem 10 cells can be performed with viral vectors (adenovirus, retrovirus,

adeno-associated virus, or other vector) purified by cesium chloride

banding or other method at a multiplicity of infection (viral units:cell) of

between 10:1 to 2000:1. Cells will be,gxposed to the virus in serum free

or serum- containing medium in the absence or presence of a cationic

B a3t R A A R bt th e PER esnca

QuinSmEHEmSe ahmtrlB tetahht(tlllm)g)rﬂalmf misthe ctmicchdrattod 0 s@¢h@imycin in
t e ect r, plasmi cells

e O O D O 2 o

5,578, 4ltte; adigdsd Thssit 70&i308; Sirdrl 33D, S0l6, SMdy 6H2Qt28l7; andransiently

5 |tab e r ts include 2 lipofectamine, a
[ 382%3%8 fOr ra]ila 8%% e HOR ylceé e %xgeﬁe\% 8?61@5/?0&395&“4 ‘)lral or alternative

W@B(Bp&ﬂhg}ed&ubbxe ama'iﬂor)ﬁth&é]fdkh N}dmie,tfbjalt lapeaparidmitadire, those encoding

Qg%g-ﬁgls[ﬁh@l e%f?dﬁze( eml bstr Reﬂlﬁtay)ma{nx components found in

3-aminopropyl)a |no -1-- oxpen AYamino

é‘tﬁ?ﬁsﬂﬁerﬁebﬁyiezagﬂﬁsﬁ%outeﬂiméwﬂbwyagmdpmihm|n ium
trifluorgacetate and the.neutral lipid diolep hatidylethanol mine
(OB AR HE) SRR A ARG B EBR BRI H Sromal stem
tépsfertdmiref@OOAITW thavizilatdetofsojad Gibdedk e tfathrolegies #sociated virus, or
%&xb? %%%}ﬁl enésslincl e Fu%E ETI\érGO g%msf tlgn (?{]1 ity of
Iposomal form an Sthér comporﬂ??gs In CD% Ipctty o
atfearion @MIM&@%WM@GDIHQ h&ﬂ@@@brpﬁdﬂ&&ﬂiﬂ%@xmﬁd to the virus in
géﬂﬂﬂ- '%)ééTCM sé{?ﬁﬂlsfz%ﬁi'ﬁﬂlﬁﬁa}ﬂ@ Lx@?lmgef% H!:%tcgfg ng%énw g %gtlomc detergent

Corp., #204110). Transfection of 30 stem cells can rforme

aleh #opolraibricacimiag erdspofestpining. Eméqomm@di af. 1ZE>UM®I\?é|i§hurS (Byk T.
£2907) ddeihadsin M@ﬁe%kr&ﬁi o FYHIaRN0 VAL YRS, %Ysgﬁmé@s Calcif. Tissue

roducmg stem cells with st genetic altérations may be based on
$#9es and retroviruses, and may be prepared using commerually

availa R I ERTBRANGBHY P SARRRGH00 AP P BUSNEE AR, R 05 incude

regulatory genes into the stem stroma can duced irto

ipiTNA cieoipiercsu sk sbyhese dessaibadmmphibSpRate Now&,578,475; 5 627,175;
PrRAIRIRLIAAL 33BN e raeplmPsieds ki N?P@B'”GSEIYLMPQEAAD}S include

or in three” dimensional cultures by mcorporation of the plasmid
m@if@cﬂﬁﬂté"fﬁ@ liposome formulation of the poly-cationic 11p1d 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
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

stem cells can be performed by electroporation, e.g., as described in M.L. Roach and I.D.
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biocompatible polymer (Bonadio J. et al. (1999) Nat. Med. 5:753-759). For
the tracking and detection of functional proteins encoded by these genes,
the 10 viral or plasmid DNA vectors will contain a readily detectable
marker gene, such as the green fluorescent protein or beta-galactosidase
enzyme, both of which can be tracked by histochemical means. 4.
Methods of Treating Fistulae and Wounds Another aspect of the invention
concerns a novel method for using a&l%ose tissue- 15 derived stromal
stem cells in treating fistulae and wounds. In preferred embodiments, the

ieisligd02) Mdethed stroMhell Siokn LS. aﬁéiépétlﬁxéuﬁtdﬁ?meswm@fs@r producing
tigepecefitheiglbiant [RReidreriedioly ataerreistiesdeabrdinrRiSadigetroviruses,

adipose tissue-derived stromal stem cells comprise a adipose

R YRR g SRR s ARG HPB<SaBI s Ribed herein.
H
o oo 1 SISO S ADERE U IS0 ) S s

may be 20 used Iin t
cresierisechiiuredimatbintm g wslisrin, znelarcs B8BITT rvganEceitenphosphate

APRUCHH fbﬁ&'ﬁoﬁ]&pa@gﬁéﬁé d&@&%ﬂ?ﬁ%@ﬁb@@& %lﬁg W“WP) or in three

Cells From Non-Osteochondral Mesenchymal Tissue”, filed on February

AmspEgnl FelrenBodieuReaismbdist Hlasmity RNAursses sfém?é@t/ into the
as16eRHGREb(8b6IOFIBN FonilR Ntarna| 1ysle) with Rrsytyresaomsdy) delivering

at least about 10 x 106, at least about 20 x 106, at least about 30 x 106,

or at le&er 4bo tredking 108! aighsetdentich imetimab profinsaimsiedad duligheseggenes, the
;a0 griRgsRiESSNARINVGY SHIPTksie &EH BLAIBIRG S HRRES gét{é Ofuch as the

the invention, to the closed sutured internal hole. In certain embodiments,
e EsHeeRE PRSI OR/R{r-artasRsidaneseRmEant baih afcthseh fay be tracked by
fUiiRRL&aPANaeads) delivering a 30 second dose of at least about 20 x
106 cells at Ieast about 30 x 106 or at least about 40 x 23 106 adipose
Meihe 1 fristelile a nds adipose tlssue derived

stromal st ceII [ nt osition of the |nvent| the clo
sutured 1Y ema?%? 3 *ancﬁwgtﬁ%gga%%ﬁta e B g e tssue-
steantal stemateteooattiningreatingpfistition ambd'ouﬁﬂte reheftiedrmbodiments, the

VgEﬁ remtlasts % 6§t 16\1/% sEro% ' S glea jsaz?r% e%gg/ é'basé aggeu €s7s00/otaﬁte subject
least a out at easta out at least a ou 5 Satleas
980 trephaske Iabtshatpe@fstraoombgewp@t?%@wp@eg@%@ﬂm@emm@ll stem cells

%ﬁ{ﬁﬁ&:ﬂﬁe a(aBgse tissue-derived stromal stem cell-containing composition described
herein. However, other preparations of adipose tissue-derived stromal stem cells may be
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
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

second dose of at least about 20 x 10° cells, at least about 30 x 10%, or at least about 40 x
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- CD10, CD13. CD29, CD44, CD49A. CD51, CD54, CD55, CD58, CD59

CD90 and/or CD 105 markers. In another embodiment, the adipose
tissue-derived stromal stem cell-containing 10 composition used in the
method is one wherein at least about 50%, at least about 60%, at least
about 70%, at least about 80%, at least about 85%, at least about 90%, at
least about 95% or preferably at leaggabout 96%, 97%, 98% or 99% of
the stem cells express the c-Kit, vimentin and/or CD90 markers. 15
inisteri s, of the present invention to
B e B i A R R v sromal

Gemirpibrsintaining demmesition o timipreaniacinricothihd esetissiitoethingtetsitbsle.

in the subjects, the cells of the jnvention can be .inserfed into_a deliver .
devicesl\?lvhj‘l‘gﬁtt%aecr:ilﬁ%?t%os(ﬁn ?gtdutéﬁo% Bjﬁslenjéscst‘ilghdgw SIFYBROFIoBF figk-containing
cetfpisit theisubie dte. Seibodslivesywdevioe stiteistddoubs8%€ gt least about 60%, at

?@J&%‘&Jﬁt %5/02,0 Uils%@ iggoﬁ?%a‘%ngtffg idts ig)]tgttgl%)g .oa(MeOfta [)eo(l:llp b%% at Ileast about
subject. In a preferred embodimént, the fubes addltlona?ﬁy%ave a needle,
8195 er pyefistrblyrroleast sheiarP e, 03he, 88 ther iPRmitheastonbediitroguesdhe CDY,

i hacgybie¢t s e dasieddenaiionehie cepsLf 5135%‘@255%‘] §B§9b%D9ro and/or

inserted into such a delivery device, e.g., a syringe, in different forms. Fo
%F@?rh%?cells can be suspended in a solution or embedded in a

supporfm trix when cantained in 25 such. a deliyer aevice. i ..
Pharmagé%lﬁé Tyeanclzc%ﬁ a 1% gg?ri%(?g) 3Sned%sl UENE inclut éoglae}}nsé[?m cell-containing
aefupotiidsuikadsol thio ns;teadvie iseanbiéoriulispleasiorbone Gl T atelesse abut 60%, at

%agha%[lwmmq 195\@{%%{58%!' Knwp Jnoihesaek: Zhﬁeassﬁgl an 'b?ootA), at least about

preferably sterile and fluid to the'extent that easy syringability exists.

RYeferanrforplel kel et dbaidisouAtisr H8curifitionstbé stieanede txmreanthe c-Kit,
sigrane ahdaressiyedhagainst the contaminating action of

microorganisms 30 such as bacteria and fungi through the use of, for
example, parabens, chlorobutanol, phenol, 24 ascorbic acid, thimerosal,
and the_ like. Solutigns of the invention can be prepared by incorporating

progenitSTRaTs REBRLL b Sd RS iRE Al seHsaeb th Anssericiyentien to subjects,
patittiay tilueni anjeds sefiiudtyidieirgedibads eoumprRIerHh aReN e injection
A X
msuted ertfoad deliveripeswackipolielti $atibtatesingebdtraivalistemjecels, . tmplantation,
Ic):rfgr{ﬁg%:s‘%ktil% Jlfrﬁ%aefg %%%Jgggu e_ﬁl%fliv(?eqi%@n&%lvgeesn}l% lu_eo&tgeig,ineg.g., catheters, for
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, e.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
such a delivery device. Pharmaceutically acceptable carriers and diluents include saline,
aqueous buffer solutions, solvents and/or dispersion media. The use of such carriers 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

such as bacteria and fungi through the use of, for example, parabens, chlorobutanol, phenol,
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Such sutures coated with cells in the subject adipose tissue-derived
stromal stem cell- containing compositions are described in detail. in U.S.
Patent Application No. 11/056,241, 10 filed on February 14, 2005, which
is incorporated herein by reference. The methods may in some
embodiments further comprise: (d) deep scraping of at least one fistula
track and (e) filling said fistula track vﬂh a material. In certain
embodiments, the method may furthér comprise delivering at least about
10 x 106 adipose tissue-derived stromal stem cells, e.g., from a subject

cefarhiccatith ool dnthe like- 1 SOrERIROK e HeREAR) G e prepared by
filatohrsetbRRbEBaia RIDasNessBeh Rsrd:diiR shdticaicallycaidgifuble carrier

embodiments, the dose of at least about 10 x 106 adipose tissue-derive
oAt o s RIMTE o B SHER ALY GRS nAdRfa i By filtered

thatithatteaterial comprises the adipose tissue-derived stem cell
containing-composition. In a further embodiment, a method of treating a
fistula itPacdimsjsatasiminese pothodietreinpiadistdd imaathissistomprises: (2)

teasdrd nedasieeh e dnderndl holeued the seiapesddraskviisssugieyti)stromal stem
delivering at least about 10 x 106, at least about 20 x 106, at least about

S8k £, 'SP meacHBisthatPA TS efSd S HuLah SR el SRR & pPposition.
Rl teutiresclesesd swith edlisteinakthalbjedb figote @iRsadipaseed stromal stem cell-

tissue-derived stromal stem cell-contajning ¢ osition qf the invention.

O ATE SBUTER & Iyl S R S I ABENGgon No. 11/056.241,
ifisedoniEebrtiaey hde 0dd, mdyctuit ivrocporgeisberdin bielivferiga second

dose of at least about 20 x 106 cells, at least about 30 x 106, or at least

about 4% TSEAEBEY tsSoRGIBIDBHDERHAEhtRRsits D dRsectpging of at
QudbreshintBendd hedek eagd ik pHBREIPOsaItissHedatvedstiomakstenal. In certain

cell-cqntaining composition of the invention. Step (i) is preferabl rriedes ..
R R ST T G R P SRR i AR 10 A 0° adipose
cissetiage vededienmintend ueky #pthédiatalsutiect cahdlancompastionleedirgmaterial.
is 5 produced by scraping the fistula, walls in ordey, to.obtain. natural fibri
TR R LR R H SRR R R B o
Jugygssinteaittbdmantsahitttingpobdubadt HyothidteraPimgiprethtissis-derived stromal
r i [ . ificial fibrj . .
T B R YR Mol compries
fike gdipose tissue-derived stem cell containing-composition.

In a further embodiment, a method of treating a fistula in a subject comprises:
1) 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 105, at least about 20 x 105, 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,
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
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- tracts to be treated are not filled with such material. 10 Step (iv) is

preferably carried out by local delivery of the cells, for example an

adipose tissue-derived stromal stem cell-containing composition, by

injection into the fistula walls along the fistula tract. For example, two

injections of 10 million cells along 3 cm of fistula tract. The methods of the

invention may be used to treat any figtula, including but not 15 limited to

anorectal fistula or fistula-in-ano or fecal fistula, arteriovenous fistula or

AN fisyila Diliarrdistylae cervical fistula, craniosinus fistula, enteroenteral

fistula, enterocutaneous fistula, enterovaginal fistula, gastric fistula,

mgiropaT Hdipeat fistuka dpavidrstphm guitronalycartiicug roupdistida of the invention.

rectova mng al fistula, um%flcal fistula, tracheoesophageal fistula and

vesicovadi B e SPEHRY ?HE%QH?BCE ﬁ%@gbag JityaHagketape treated for

iﬁﬁiﬁﬁ[:i[bmaflsgiﬂbﬁ@g&@edﬂl@% mmeam%th@elm'atﬁl&dér Jtaedf af Iﬁd@ﬁ&ihﬂéedlng is
ch as rectova a,.enteroenteral fistula, ocuta

S s S R AT R

fistthotlactnBRydeat lﬂﬂbhb dhedityBgthalioventesnagistt khat t-h@nﬁhﬁsléﬁbnn produced

onpecting the vagjna or uterus to '[SEfOI’ to ano I’O n, such
8 Rﬁca gf)u% e(%ilo\;%aglnapﬁstu ade é%vagnl?gﬁdetu ali.g glnduse of art1ﬁ01a1 fibrin

s@émetbmaﬂ‘oﬁrstmaa PE:Enedistulndimsnbe Aiteessttbtbo§ tirgitataejmirthe fistular
Wia Ry @%Jgﬁgdkﬁg‘ﬁgt'ﬂlf&iﬁé &8Vig ingision, catheter, etc. In

another embodiment, a met treatlng a wound in a subject
compriSep: (i) mi(;ﬁﬁ@rﬁb@/kumﬂ with ey Sietiatedandetly) sieihee tgll, afde@stimple an

ut 10 x 106, at least abqut 20 X t. least about 30 x 106,
(P a%({sgb% )éuﬁ ey gasf omﬁu tem ce congl e{?%? rﬁ%li%fo Ilﬁl(ﬁ) ]é)é’ll él%récaélor}nmto the

|pose ISsue-deriv
ﬁstlaal nzvaﬁeaissg] ¢heldTiveld stramBbstanmpdd-oeotaijenpeoofidsitibiotedie along 3
ég Oqlﬁggﬁi %H‘T ed wound. In certain embodiments, e.g., wherein the first

elivery ofac s'is insufficient, the method may further comprise: (c)
dellvel’mg anseeaiRcodabe ohaiteashapdst ugélixd deaelisy asteRstialoding but not

06 or at le out4 06 adipo erived . stromal ste
A e R R RS o i) QIS ETAATAIR BSCa or A-V
ﬁsmip,oshlhmcyco ﬂmﬁosedrsmmeﬂsvmncbrmmhmserﬁbtnﬂhmemsmlaﬁeral fistula,

und may be f with an adipose sue derved tro .
cg ~2on zfllln(fHSg C(l)?ngpl)dg otﬁrgﬁﬁ%?zvgﬁ%ﬁon %a dflnssue1 of aﬁl ? %%’88%1 fistula
AQiky1ps, adlpbwnsssue@envgmbs*éroﬁsauatew@eﬂagmiorﬁpa@edlmhﬂhctala fistula,

H&@ﬁ%ﬂéﬁoﬁaggeﬁij R hALHE AR A ARTES PGSl HOMARSHRay be used

wherein
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.

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 105, 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, to the
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the material is, for example, an adhesive or glue. In other embodiments, a
method of 10 treating a wound in a subject comprises: (a) closing the

wound with a suture that comprises adipose tissue-derived stromal stem

cells, e.g., from a subject adipose-tissue derived stromal stem

cell-containing composition. Such sutures coated with cells from the

subject adipose tissue-derived stro stem cell-containing compositions

are described in detail above and in U.S. Patent Application No.

11/056,241, filed on February 14, 2005, which is 15 incorporated herein ‘
by G rofed TRy e thp GSTHER GROdiEIsHlR Prihy Fhiarsdn Hinipptcdelivery of cells is

aglRuifistering SnlbaiaPsiacruagantdathssuhiachiReing 4ot 8k of at least about
systemigally or Io;gll at the site of suturing. In certain embgdiments, the

podd &l HeTodPREYmY St QGBI Jrestahatiatd &l Gradiensp dissue-derived
tissorRatlieviviad siiBmalsiem call-aoipaiongeoripestdornvhich epmaingiaontaining

20 therapeutic agent, as described above. In othey embodiments, th

PSSR AS e Hosh e S ol bR iy Wi be filled
miethadsydiederaitkecndetived isropetfetenedelbradteiming coethogtisn of the invention,
f’g‘?%%r%%g.& aipe?s?a r§u %??B&%?Ehg tﬁht(lasrsatg? et Icvgcggt%rﬁslasgerrqlmIe':sﬁgtrﬁ%(cj:ompassed

e su Ject erore, auring and a e methods are periormed on the
suiltjeeta Materiplasyethevab duticlymateratecdapoistre thalsolielaincprgfesitioh, wherein

SHPRAIMENtE 38,1 aﬂ&namwgnﬁhglﬁ@?atm & SBBRR IR Grethod of

are administered to the subject. Exemplary Crohn's disease therapeutic

defating are el i Athissb rpmpers Sdioaing denwowshipiismeiture that comprises
REPBLRMIBRLAURVEP SHRRIES ik QRIS SYChRRR O AMEIGRPICRIFNG B8e derived

azathioprine; biological agents such as infliximab (Remicade(r)),

aHoBiatisemh At -SRI RS aARRSHS s USH A HipIse Sexpd ithopelka figae the subject
ajashess aiRbe-AerinRAMbeginnanis WHRIQ i ANANE BEipdIEHd £ hBcABsEBEH in detail

supportive, treatment may 27 be required. For example, L
AR BB oo BP oAt a0t o LS Gsrep L 2005, which i
tinatipentdd hrreieby e¥ridcaccording to methods known in the art. Prior

to administration, the cells mag also be modified to suppress an immune

reactior Homaheds dsietaedinbove ey fietee rompriscordmipigisiaghadherapeutic
kipemindniba@fed E&%@ﬁ%@@ﬁ,%ﬁ@hg’é&%ﬁﬁﬁy% 38l ¥aN¥ite of suturing. In
n

depending on the symptoms, age and_body weight of the patient, the i
FEHERE SRR Jhthadipestdissus-Sertred Bl ptist il 4 fstelagpd in an
adipisistrasias.defisldihe siosma0f thenagelitchyitibfhecsijestion which contains a

therapeutic agent, as described above. In other embodiments, the therapeutic agent is
administered separately, e.g. simultancously with the methods, before the method is
performed, or after the method is performed. In some embodiments, the therapeutic agent
is administered to the subject before, during and after the methods are performed on the
subject. Exemplary therapeutic agents are described above. In preferred embodiments,
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.

In embodiments wherein allogeneic stem cells are used, supportive treatment may
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- formulations may be administered in a single dose or in divided doses.

Dosages for the therapeutic agents may be readily determined by
techniques known to those of skill in the 10 art or as taught herein. Also,
mixtures of more than one therapeutic agent may be administered, or
multiple therapeutic agents administered in separate compositions.
Therapeutic agents can be administergd orally, parenterally, by inhalation
spray, topically, rectally, nasally, buccally, vaginally, or via an implanted

n%s&am}%%}%%p&@%&l&%&%@%@m@g Al aﬂﬁﬁrﬁa?%at@%%fsduﬁng and/or

intracutaneous, intravenous, 15 intramuscular, intra articular,

HteASyRIMENtifer duraie, G caesondingl deisrrthosadkaatwaciantag art.  Prior to
IIBRHRRATOM RORIRCARIAYRS TERRIBRSS g R ERIMINRHANONABGN from the

amount of any particular agent that will yield the most effective treatment
ﬁ?@@h@ﬁ%@%ﬁw%ﬁrﬁ@ BsSFiiAG AatetRp o bR 8tcs, and
bioavaiahili icul physialogi iti

ot eheleiRG e AL R D U R i, s and
g@ﬁﬂimhtegﬁéh%i@@ﬁé@ts b gten dodatsyaaiyl @héhef fiediteationhe treated or

E?W@n@gcf?dcﬁé' NSiation @Rt ife e heRUigeines B{g%%@fﬁd hEreiBMigy subject

e used to optimize the treatment, e.g., determining the optimum fime

rereletaRs dRtbPa it S Rshitwh iRsliIfRse o dheividie donss rdemees for the

SXPENANIZENR GRNSHIIRARTACRIRING hieSHRIRRIANGAHLRIIBGBIOSS skill in the
dosage 25 and/or timing. While the subject is being treated, the health of
fhe Paftrithsal BEsHbnitofedy BYHHESsFifBesh 6P Bfe BFtMRe Ve ¢gRRt may be

Hilghbestaep) eelatenipleehctupesic upagscaddinRwreAeh Qehak 16AE0MMsitions.
including supplement, amounts, times of administration and formulation,

may bd BiRRsHE 2aEbT Ay hs tlinaiiptsbiosiln proasHRl, Teipkaletien spray,
Ripieady, bR aenip dicallyy eryaied 40 HatereyRgathg %}?Qﬁt@ﬁ reservoir. The term

improvement by measuring the 28 same parameters, the first such

PaEssiltiorSty gty Setsifringreludss efRPSHIvIROWE ckiBtiRE AT USnsdRERvenous,

theiaRycdnt SYRGCAHRNAEENMRAHNED CRIHFANEHRNE N R dQBiGalesional, and
weeks du}rin therapy, and, then every three months thereafter. Therapy

PR MR BT PO RIS en years, with a minimum of one
month-heingea; tyRigal enathiateaany Jﬂ{onﬁm%aﬁy(ﬁgiuégﬂaﬁ AiedCHRewill yield

amount(s) of agent administered and possibly to the'time o

hamirestr#iSerivsy Beameat daséd siviheBaliadyatiktidaRerelpoienthe  activity,
pRashedkikiaies withbipaslparingpees whicliaredasothan Jhes R Mondition of

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
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

may be periodically reevaluated to determine the extent of improvement by measuring the
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dose of the compound. Thereafter, the dosage may be increased by small
increments until the optimum therapeutic effect is attained. 10 The
combined use of several therapeutic agents may reduce the required
dosage for any individual component because the onset and duration of
effect of the different components may be complimentary. In such
combined therapy, the different activci gents may be delivered together
or separately, and simultaneously or ‘at different times within the day. 15
Toxicity and therapeutic efficacy of subject compounds may be

detesmEaasrssthndiry prekrFrevaluation pricalivieeswiring dthged gt four weeks

HHANEBIRLAIMAaByd - afdr sl netRtmbEN20 AvehiiadEBRPy four to eight
Compositions that exhibit large theéﬁrpeutic indices are pr%ferred.

AT S ERY SR BT R S Tae R e vt b SRy Ay continue for
Sheousl eortdkesy tevegsigarg delivanniisiem dfaddargetsiieagentspirahéength of

sired site in order 10,.20 reduce side effects, The data gbtained from,the .
A RGAE R 10 NS CHRED 0 et P . pesily o
rtregenefod adageifoptise imhbenande Hdseddosthgscotarmutitenapeutic agent
or alternatively of any components therein, lies preferably within a ran

e .
of circulRA S MREnRE BNt LY R R SRBET WikFihAe d?%ﬁ&%%%fy?mmum
Tdoecdrangesmpyaty ThidtbaRd, this desge drpanrdingdipahihemgsageements until

form employed and the route of admijnistration utilized. For agents of the
;ﬁr’ soé’ﬁ’ffﬁﬂ}g ?6%’,‘3%%‘%#5?‘5%86’&%‘&1? ‘effective dose may be estimated
initially fiQma sligEdwER 8Es8VGIRPSRMB MRS EOHAY At iR BRkred dosage for

models to achieve a circulating plasma concentration range that includes

Y EstviEal irampeRERh PSR o ReoRsSt BMhpdlRAR Hih Siitepisthe different
haltpoaxiiahiyiieitiomsliaymatnnis)sathan aeiasminedpy, aal aiffuteat active agents

SRy e e 1t AU SRR G5 PR it

kigh performance liquid chromatography. .5. Kits In other embodiments,
the invention contemplates kits includiré%the adipose tissue- 5 derived

stromal SR AR SREARRFRTIE THEES SRS HPIgcH RASPRARN s tRAetiBRJRsFrmined by
tRBNIBISE pHAHS LRMRYAS PRotREREA TN deB UG Ce NP asifieRmansl animals, e.g., for

bjomaterials of the present jnvention are also within the scope of the | . .
|d@8ﬁﬂ%$@?%&ﬂﬁ2ﬂ{@ﬁ&erﬁgﬁobgmgggasf§% ghibit argg 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

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
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 (i.e., the
concentration of the test compound which achieves a half-maximal inhibition of symptoms)

as determined in cell culture. Such information may be used to more accurately determine
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manual or partially or wholly automated practice of the foregoing methods.
Such kits may have a variety of uses, including, for example, therapy,
repair, preparation of biomaterials 10 and other applications.
Exemplification The invention now being generally described, it will be
more readily understood by reference to the following examples, which
are included merely for purposes of ijlystration 15 of certain aspects and
embodiments of the present invention, and are not intended to limit the

i reparation of Stem CeII from Lipogspirates Wi
mg}%v%cf ﬁo%ggl&%?g; Ai%él ?JISGI%S%UG Was ?%?nren(? %ﬁﬁ?@b?ﬁ&tc@(ﬁm p}e by high
pederneses élﬂaéiswhmtﬁgwg@neral sedation. A hollow blunt-tipped
cga\nnul was introduced into the subcutaneous space 20 through a small
mtlsrcrr;&gess than 0.5 cm in diameter). With gentle suction, the cannula

was mayeehthepetithe AdiIRRSE SR M%ﬁ;}f%é@é ﬁ%ﬁﬂ%gﬁg‘éﬁdﬁfose tissue-

echanical dlsruptlon of the fatty tissue. A saline solution and

CERE F\Eﬂﬁ‘&b?t@aﬁ 1R RaRCRRetEipHRrthertansbse nsigons for their use.

Kﬁmﬁ@ﬁmﬁmgﬁmﬂmmﬁ&&lﬁ@ﬂ 22 d BB WRYbidehieAR SNt pRuedf invention
glra e obtain gfrom each v@ﬁ{lent to be treated, 25 The raw

SpPARES SraBRN L ADSRHST With HBRRNENS Shabs Psirangg for either

aa’hrmal OP BstifHlip op BRIy Raisteyed paitaiod ok} lbl’@@iﬁgerblﬁﬁﬁlsceﬂféh klts may

alleng \gar}ld tIoc | anaes hg:tl ohe extr Ceéh ular matrix was di ested\%/ 1

IGtion o?ﬁ//peulf coﬁrégena (roeﬁafgp BB REP i BERKeLeP 4 lomaterials

smlmtbﬁr@phgm;rlslgma St. Louis, USA) for 30 min at 37C to release
the cellular fraction. Then the collagenase was inactivated by 30 addition
of an equal volume of Dulbecco's modified Eagle's medium (DMEM,;
ks iIfididdhat contained 10% fetal bovine serum (FBS; Gibco BRL).
The suspension of cells was centrifuged at 250 x g for 10 min. Cells were
resuspBelad éntind Gdw MeiddJenerdll ploseeithdd, stavitl fer hOrenieadilyamderstood by

@mes&%%égﬁcf&f Vée&a%ﬁ %exthfﬁl 65 nggpxwf g%;@g‘&g@s dgfjlustrau@n

at 250 x g, and cells were re usben

@Wpt@lwmm@/@mhmmwibbo mr)t ammen,tmq/ werpiatedéd to limit
+2%syBmdissue culture dishes at a concentration of 10-30 x 103 cells/cm?2.

Cells were cultured for 24 h at 37C in an atmosphere of 5% CO2 in air.
Hhewptad : disivesatiensofSreaCellithdBSAcuspinave Ith-Baheved)[ieds geneity

and cell fragments. The cells
ipose tissue was obtained by liposuction, under local anaesthesia and general

sedation. A hollow blunt-tipped cannula was introduced into the subcutaneous space
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.

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
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10 were maintained in culture in the same medium and under the same
conditions until they reached approximately 80% confluence, with
replacement of the culture medium every 3 to 4 days. Cells were then
passaged with trypsin-EDTA (Gibco BRL) at a dilution of 1:3 which
corresponds to a cell density of approximately about 5-6 x 103 cells/cm2'.
For transplantation, we used cells b tgveen passages 1 and 3, with cells
having been passaged 15 more than'twice being preferable in order to
isolate a cell population with high homogeneity. Cell characterization was

pédisioneef airgealiydipssehdidhers s maediing BactersmetivpaflgNEM: Gibeo
FRm) @Rl SR b PEBPIEIESoWHD JERRROYESE; [RBRBIRENY ERe Tspension of cells

characterjze the cells by immunoflyorescence staining, cells were plated
A SWCHEASE A DVEK HI0S 18RS BIF GRS &wmﬁ&ﬁm%&ﬁ NH(C1 and
piltesd-or staid ubohistadhemisiomstetinsaneld Y WEy dovashigdofvichythiBytes. The

and fixed in acetone for in at -20 C. For staining of g-actin, S
T S R ar s 8T P TR o R AR DA Sl 10% FBS
RBS iMaswpitidiinédrdStomyainsernmraiGidcdyBRifpand -1eo, tRéycelis\pited in 100-
incubated at 4 C overnight with primar ibadies,agajnst the following

ce Qrﬁ%‘% g}lst% Tt ‘es‘uﬁ%?gé‘té%“aﬁﬁt@% [?gyp%?a)lez)tin;%sé%%, ‘Glostrup,
Denmadgls/aRiditulviree Ton2 $igma,7 St ik siblSALckE005 GilCODiAAIr. Then the

YMBUS, Biotechnal TID, Chandlers Eord, Hants, UK; 1/50; (iv
NG e TS TG ) B RS BAE R 4] SRR The cells
@leeasmmmt;aiﬂéld)m ouijude smihe BakombdiGo; z(ndi);ﬁﬁbcyhekmmﬂn;oﬁzﬁﬁons until they
2100 gnd (19, 5:100; 28%«8? R0l Thel C%l%lf were incubated,with the 31 every 3 to
appropriate FILOfestein ISOthIocyYarate(Fl Te)-conjugated or
TPetdameGglihodserting isotagedyanttérppiosBBIIAR (T cooBRigated dilution of 1:3

%%Qﬂdc&l}y %(EI@SS &S Izgr&ql aeﬂ{il‘i’ )otplélg o (%Hlﬁ%lﬁlbglﬁ rfﬂﬁgﬁtw .cells/cm®. For

controls we omitted the primary antibodies. Nuclei were counterstained

Wwithsplatdiiomidiscrsed el betheten pasrageChmadvdraviepeHsdigyiag heen passaged
MeRiglewnS MaBil&re GREIBYBR GermaandophservediVild@iation with high

epifluorescence microscope Eclipse TE300 (Nikon, Tokyo, Japan). In

S9B0 B E ek rhHARSHAMOR iTAbRF UM AN Ml Y asengem! to 9.

different fields and compared them to the numbers of stained nuclei.

Randomly selected fields were exported to a computer (Macintosh G3;

ARDHEpI€ OMPUHAMk teL4pRitINGL CRerk SEIINTghifih al HivalameraWith Improved
lagnostic Instruments Inc., 10 Tampa, FL, USA). Human aortic smooth

gjr%ﬁg%%@@eeﬁ%, human umbilical vein er?dothelial :

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,
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; (ii)
vimentin; Sigma, St. Louis, USA; 1/200; (iii) 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)
cytokeratin; Dako; 1/100 and (ix) S-100; Dako; 1/50]. Then cells were incubated with the
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. cells (HUVEC) and human synovial fibroblasts were used as positive

controls for immunostaining with the various antibodies. At passage 1, a
high percentage (90-95%) of adipose-derived stromal stem cells
expressed vimentin, a marker of mesenchymal cytoskeletal cells (FIGURE
1). Expression 15 of vimentin was maintained at the same level up to and
including passage 9. Levels of otherqparkers fell, however, with time. For
example, a-actin, which was found in 17% of LPA-derived cells at

er. 7. The marker of :
S R IR e D Pty lhodamine
éﬁ%@iﬂﬁyﬁmchm%f%@'éﬁdgméﬁhfm andite diety (igwotet 4 for 45 min at
Réﬁsﬁ&eﬁe%a@?&@ GRS Wt el ARIYIARBSHYE GQlIS1ei were cou?terstained

respectively). By contrast, the expression of c-Kit (CD 117), a marker o

Bdthprorskiaidioprerehsad ndelcRRARRN oGsHsnnstmdbesitveneiats Moiobiglow
passRue: Acutwaes GdaldRE 4l E%Mmiﬁmﬁﬁfo@%gc%@pé@%%}oe Eclipse

i(gpressed, in approximately 80% of LPA-derived cells, was found in 9

e .

oFcfls fRikPRasialwe {MIBVIRE). fistexifssith oftisgmined the numbers of
nﬁmm@pwmaﬁr]{@aiﬁken@el@& QTeg:léf Qi?‘do&ﬁﬁﬁitﬁfbﬂﬂ a{&?]r 1%5;14@ FAEMMAS of stained
observed in any of the LPA-derived cells at any time. The change in

BB ReTHATAG SRS RIS A AR RS e VG g G Avle
Oorpase inkhChpantgsreiyUsAinhroelpscfsdiiamahtddigghoktic Instruments Inc.,
uantit owih, cells were plated in 24-well plates at a ... . .
B 8o TS o RO el e MR it vein endothelil
stlbstHUNEQ) hinthehoultnresynedial nfivabl B0 reypdecaddly BMpaMtive controls for

aRalaRag WIR e ARERALIRRIR 0.5%,2%,5% or 10% FBS. As 32

positive controls for testing of each batch of serum, human synovial
fibroblastpwergealsa gt precandgh eI oWjhoRiaHoaiatsrinadstMediugem cells

was replaced every two, days. At 24-h intervals, cells were fi ith, 19 )
e s M s e R e SeTa ity Bxpression
ollicleenttainingwaititaingdtat vhelesbniy lavehitprtogaabdachating pass&e rim. Bevels of
standard cunye, was constructed toestablish the relationship between . ..,
e T A & Sl IO 18 i 1796 of
LiBdudeteel edibtranrmissadts varas sucbersiufiptistibte chtpassadtuied Thormarker of

Q'lhéﬁl\éﬁgll%%,sggﬁu 1(%1%?& P;[Qﬁﬁe(lga%qgr ,9£RM" ?&gwaﬁghaﬂdalso found on

passaged at 7'to 10 day Intervals. In'some cases, cells were

g/ spiace nictndeiishahgslspMisreomyplatreiidnt PosTrasytoltpugts 7% and 12%
adiRespdisave-darivedssramal semycelia AP dependss 8p theit (cp 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
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
replaced by DMEM supplemented with 1% antibiotics plus 0.5%, 2%, 5% or 10% FBS. As
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serum concentration, with maximal proliferation between 5% and 10%
FBS (FIGURE 4). The mean population-doubling time at these
concentrations of serum was 37.60.6 h, which did not differ significantly
from the population-doubling time of human synovial fibroblasts cultured
under the same conditions (35.61.4 h; p>0.05; t-test; results from three

15 independent experiments). In ordﬁr to analyze the cells in a more
standardized and less subjective ma aer the ceIIs were also subjected to
Fluorescence Activated Cell Sorter (FACS) analysis. In general, the flow

Resiersearaly Ry trstingofradebetadont éﬁm tﬁ;@ﬁglbyﬁbroblasts were also
ahfikedies (s AR HiFacl i¢eoNaR At IQL Ind KRS YR85 BHAY two days. At 24-h

fluorescent-labeled 20 antlbodg Imked to a fluorescent marker. On the

dier Akineelthevapofe Wewdin AURARjRE cells per well was
dmaﬁmed ReeNeallizalisnieg WRhC@%tﬂn@idfé@ Eybﬁ@ﬁiuﬁ{ﬁgﬂlﬁi&iﬁﬂlwm 595 nm.

R BRSSOV AP AR S BBOES Ao oo pr el

pexhbshiination §93hencet=0w®nbrane, it is not posible to distinguish
between internal (non-membrane bound) and 25 extracelular marker

proteind s AdPRImtissristshitRaesallarsrasrets fulolsprid and cultured

@&Wdfl%@@l@ipomﬁﬂﬁéd%mg THENESEIk Rkirl gscmi posiklad@nd passaged at 7 to
ifg‘ngh if |t| being expressed at the cell surface |nt racellylarly.. Th

Pn%om‘f’rﬁﬁﬁ?&cgﬁ PKES FOYIREHEEL 65 Juer to implantation.

artiggrevis. siandarliierde aduenlyriesgli mmmmla&lmegm&) czmparnﬂsd on the
Further, the FACS an sis 30 allo uatlon the

S R S R RS PR e g TR Tloure 4
eNpressionpdpwatiomdoybdng dtaantidghers mormaetraei@ns'l' bhéseneuatemstidng+0.6 h,

%ﬁl&? lé(l(? %‘t't%i‘?‘fé Vgl N | Run‘#?eun Al tP Srl?%nu%m{r%ij %%l/mryn synovial

from experiment to e perlme t,w not occur wit

drtappistsSubintedrmdrohesrongsionditivas (3 it ohhoberb0se Msmtagpméts from three
Qﬁ&@%@;{@éﬁ%ﬁ@ﬁﬁ% 5 isolated cells and after periods of cultures, for

example, at day 7, after 4 weeks and after 3 months of culture. The
analys@miréexrflaamaim&rs @dlm|ﬁeaanbtmm@didwsdhachlesesabjemivmfnanner the

h%%? edi‘e'%c’o“h{*c?'l ARG 986!:”9& ng- EXp S%K‘Es? analysis. In

ana ysIS an demonstrating the p eno ype ob alne rom'samples
mmmédm@nﬂ%eanhmdonmalwm pemite thealetastitis of caltfiaieg zntégens by

dgserRed anieqotiin dleu b HeRLARR gaﬁoﬂl&%&}p 13802:40 T fiRd @Rt -1abeled

February 25, 2005, which IS incorpora erein erence
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
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

allows an evaluation of the percentage of positive cells (cells expressing the surface
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. After isolation by the above described method, the adipose-derived

stromal stem cells from one of the patients were characterized in function
of the presence/absence of a series of surface markers. To do this, the
expression of the following surface markers was monitored by flow
cytometry: 15 Integrin: CDlIb, CD18, CD29, CD49a, CD49b, CD49d,
CD49e, CD49f, CD51, CD61, CD1043 Hematopoietic markers: CD3, CD9,
CD10, CD13, CD16, CDI4, CD19, CD28, CD34, CD38, CD45, CD90,

05 NGER 20
B b R AR e st Thee
ePBriions BEARICE ubjectyEgeTDusie: ODI8RhGtheremBDRENd DBS, vary from
%@ﬁm@t@%@e%’eﬁ%ﬁrch' kst ’n'(#&él!lr %&Wﬂgrﬁﬂ@§% S;Ehe cells to

be characterized were collected by means of gentie digestiori with 25

trypsin SHAsHERWRRNORAYRitIchsatiatieation SDtheisatissmayses weformed on freshly
fkaparacains(bid @i ﬁ@ﬁbf&?@fﬁh’lﬂﬁe@: @rlma@@%‘jy KB Recks and after 3

against each one of the surface markers to be anaé/ﬁzed The cell markers

e ek Rt dlisrareliate gt aHeRrsenanssry At B RS Hepewsigretas assessment

mﬂtﬁb}nﬁ@mmr@i&h@?ﬂk‘ﬁeﬁ&j@%lwgf% gﬁﬁﬁgfé@‘@&ﬁﬂ@%ﬂ%g Eﬁé%alyshls and data
orresponding ISOIopes la or se rom the
P AR LR, S P SHAElE PRI R S By ogrs rom

zertema thsed tonibdtevhingtuvhighraaidserid etb tindetHaehcal DS Watian apslication No.
§t4t(91bf31 Icgemge%d an g@% txsv & }lgllth O e t %e the 6% esreonfce

C.
ce were the To owmg istar t‘nose mark ary

samplemefhmm@ﬁ nyow A500e ARG qu@tmag ﬂl?etia&sa&edm%aagﬂ%al stem
donars' adipose- derived stromal stem cells in the U.S.

e with healt
ﬁfpﬁlpm% f@ﬁ%?&tlﬂ%&@r& ARG FRAISHPR 1 So BresicHaRsence of a

ieciespdraiffcearatkdy. raiedntes, ZhSelpriskih oatke s Rssanit Sefare dharkers was
thelr biolpgical rele ance discarding markers characteristic of specific
cer 1type or exa pVé 8’D3 is a marker 10 exclusive to lymphocytes).

Applylwégﬂﬁ.e CIera. diis) ouipeieniniom cohPOPaBEon i8D49e, CD49f, CD51,
Bt o

Hematopoietic markers: CD3, CD9, CD10, CD13, CD16, CD14, CD19, CD28,
CD34, CD38, CD45, CD90, CD133, glicoforine.

Growth factor receptors: CD105, NGFR.

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

Others: CD36, CDS55, CD56, CD58, CD59, CD9S5, HLA-I, HLA-II, f2-

microglobuline.

The cells to be characterized were collected by means of gentle digestion with
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.
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being positive for CD9+, CD10+, CD13+, CD29+, CD44+, CD49A+,
CD51+, CD54+, CD55+, CD58+, CD59+, CD90+ and CD105+; and
lacking expression of CD11b, CD14, CD15, CD16, CD31, CD34, CD45,
CD49f, CD102, CD104, CD106 and CD133. 15 Example 3: Preparations
of Stem Cells Comprising Fibrin Glue For Use in Treating Fistula For
clinical use, the cells as prepared abgve may be used after three or fewer
passages (FIGURE 3), but are prefer3a‘bly used after two or more
passages as described 20 above to afford a cell preparation with higher

homogé&reiythe enadtigres ther piadileaplicepivesionrpb simiaed forrBensiatagure 7A/7B),
3FC c TYRSIRZALO B HER HORRE WLRd0tigral BIMEM pbukRa. aﬁﬁ%ﬁ&% it to be

suspension was centrifuged at 110 x g for 5 min. Cells were washed

pesgtifiedianbdffepatists Wéléréé?ﬁ‘ﬂftﬁb‘éhea@ﬂ?ﬁsé’cfﬁ@ Wﬁ%‘?@sfﬂlimvv@éﬂn
were feﬁumwﬂd@s@%\s‘%@ﬁ %h%{‘%?? %ﬂci%? SRS IR J 80 bR or over time
olution an put In a sult

Ringer's lactate s e 25 syringe. Human serum

albumin (HSRnenaylEpenElyHsecadeda s ahenRiege reitiches thyolanass’ rdipose-

certain casgs;Raltebing cells WG aRePeNEGEINABGIIIRIING. 11/065,461, filed
component of a flbrln?-%FI e kit (Tissucol(r) Duo 2.0; Baxter, Madrid, Spaln)

prior to coRibliektieH HR WP s Wil dbigsspeiated #F%nalfﬁé’fﬁﬁ?ﬁ%cﬁnprove

the obtyra f tracts se pf iR it tul
opening ol e i a8 L A facarting
treatment forfistalghTaetemdiciorf obétifia ghlle tpene(fadigasmple, CD3 is a marker
tissue- derig)ggugiqgmq c%é lcontaining compositions described

herein serves to retain cells locally, and we have observed that the cells

grow WAhbmwg filosen glitesaa ik gealdtipofenarsiete 4elinmrovedoBuiyidalracterized as
b%%‘%ed“r it %P@f)li 'S“#%d}b SNgHIsParayoee Q§1§£§+ CSASAONEDs 1+, CDs4+,
e a phase' | tlinical tti

L|po irates con al designed fo test the
feRSbiitCBABs 8y, e dgmdsEERdtektdalashingtetivrssisingiédd11b, CD14,

OYE-BEYReBAARISE Bgshie EHGIALHIEM; ERh BRI D133,

treatment of Crohn fistulae. Thé protocol was approvéd by the 10 Clinical
Trial and Ethics Committee of La Paz Hospital on April, 12, 2002, and a
detailed informed-consent form was generated to be signed bé patients.

Fraakict Eoraitiay gL Yept rbintrapsie et e bpthd/sudy Treating

thraughout the clinical trial.

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
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
syringe. Human serum albumin (HSA) inay 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

fibrin glue to fill a fistula opening is known in the art; however, it is not efficient as a
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- Methods The patients were selected according to the following inclusion

criteria: more than 15 18 years of age; diagnosis of Crohn's disease at

least five years prior to the trial; presence of one or more complex Crohn

fistulae (enterocutaneous fistula, suprasphincteric fistula and/or

recto-vaginal fistula) that had been unresponsive to medical treatment and

unsuccessfully treated by classical sykgery at least twice; and agreement

to participate, with signature of the informed-consent form. The exclusion

E%%gilo\%e Eﬁeﬁﬁl‘é%'i‘}#sﬁ@%i%!relﬂ%% Jﬂll%%t I?%gﬁlr?%lﬁrelt%nﬁiengﬁp t4oas|e tissue-derived
andicap; extreme thinness; allergy to local anaesthietics; prior 8|agn03|s

sfremat sterargt DS aiming satiwositienssdG0tie0F) enpdnesermesltedriztainecells locally,

SireVe FRASWErEHRE MELANGWLOMER. AR avaIAge a0e was

35.1 2.4 years (range: 31.2 to 37.5 years). Nine cell “implantswere

performed: three in recto-vaginal fistulae; five in enterocutaneous fistulae

25 (four different fistulae in one patient; and one in a suprasphincteric

BERERE Aoty iedernsstalArsaersiRIBemEalib R ol ing Lrargrrtersces Stem

RIS pynangouspe-dasated in the abdominal wall (Table 1). No patient was
treated with Total Parenteral Nutrition, Remicaid or Octreotride

concurMéaitppRdistedie ense dusBnipaisislsdosigngd @ Ot dufragibilidy and safety of
lipRRvstianRERcRIUrESRGaKRG RileY dReafirRElRQSHEIARINR Lo RENSomal stem-

survived 30 cryopreservation. 36 _One patient was excluded due to

gt iermpeytiehiiiibrrbnentiafetrebnstisitam o st @rcRae! fivasiagnrpved by the

(ot pAtTEUB i Eentel ouaiifi AR BSUE WG HYESSKBM AN SPI0 CRMY a detailed
SC) at passage three or earlier. Eight inoculated fistulae were followed

%(B%}}Zrﬁ Solieay grREBREISH (G,PFiStEngd B @Atk al BpEicy (rygmittee was

kepeirgfarinid dbeypitheljog@tde odtadywasioghantilibtisnihie sealistulae
were considered healed (75%). In the other two fistulae, there was only
incomd‘l@@%’ésure of the external opening, with a decrease in output flow

(not heﬁ}%d}i ﬁi%?{f? '\%96%%1’%2%8 Slisciswere %b%%%’e%i”iﬁé]{{%a&i‘éﬁ%eﬁéz Bere than
end of the glow-up perlog at least sixmonths and nd"more than two
Ve amsys ofthge cdvgmfsenos lomimisabssadsat lsest fiivir ackes weie thethg trial; presence

§Pr<§l'[%egr kﬂ&é%%%%&é?é ér%HﬁCﬁQfMQQi@kéi%%{lﬁaﬁe&% 'ﬁ%ﬁﬁa‘? X%%%} hincteric fistula

approach, with detachment of the posterior vaginal wall. The as

|eteaipseisanake fisha)tHb e ded dpreningivaRoBi¥edtwithaligal treatment and
ﬁ%@@?ﬁﬁ?q%%é biNgaeRtal myensa Nad herR.damagrd kP Seipate, with

disease and was ) o )
signature of the informed-consent form. The exclusion criteria were as follows: Failure to
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
(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

cryopreservation.



10

15

20

25

30

extremely fragile. In the case of perianal fistulae, the main track was cored
out and the rectal hole was closed with 3/0 absorbable stitches through
the sclerotic mucosa. 15 Using a needle, in cases of enterocutaneous
fistula, we injected 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 gpening. In all cases, we observed a
fluid-filled blister on the area of the II:?%CIIOH after the injection (FIGURE
5). The number of injected cells ranged from 3 to 30 x106, depending on

the groWne aRisa{CHasresckedrsl (fye iRadyriah crREmmatipsnefaltured cells. We
beeiniRg oiRyenaiaiom obiheRrsuumiio 4@ 18B6ue P oldiaRHaE JédSed stromal

less than 90 minutes in all cases. In the case of enterocutaneous fistulae,

(PARRCRHS AMSE W ith e (HE°S Y Fekcthe ekt inecaiecistHiaagerpfollowed
rectkyaginat Fé‘éﬁﬂ@%h@ﬁv@d@rlﬁeﬂi@ﬁkm neldlaptavas %%@ﬁiﬂ%cltﬁgk covered with
accessory trac tected, they.were also filled, wit ri o
SRR G L TERe GBSO b BB ot G R (7570 T
itidadedtwedy dstntue;Sladte rvihe qrigcadoneping SodidrdasfcisixelRtumial opening, with a
e e S 05 e R AP oy e

msm@mumb@m&mmemm lbstm‘nsd nOnths pmﬂ:mnenoqgahantwmmbsb.
002) 30 was obtained from the ar of an epterqcutanequs fistula (7

months A& ‘fﬁ?ﬁlﬁfw?&fﬁ%ﬂ&%‘%‘? i aca R MR AR S SooPHE 3R, [n the case of
Speolviging diserhe)urehseda hyved aRirindg Wﬂh’dﬁ’t&lﬁ@@tﬂﬂgﬁ&eﬂmﬁm vaginal

Qne,ye after the first im |mI urln tesu |caI rocedure
asgomziﬁéd %ﬁﬂ}‘f"rﬁspla %:%? e%ppemmens21 were em eé’g (%D with 3/0

sstidnbly; stitéhex Witte haetalatoogisa hadi Wrdmrag@l/hwﬁteﬂhnﬁs\hﬁseﬂdey and was

follow d for ei A% [S n
e e R e M R b ot and e
\mﬁaéhtdemaaﬁérrS@ugshﬂvﬁé@hbswh@@mdmwbﬁpgbtmv&mgcmﬂ

eight Wﬁeks ther was a mo L%h? tfollow u réat least six mo

ot ol A B Sohes A P BRI G e THE e T the wall of
shedyeeindiseirenaiposfiotivns agare pediperadl {tGAEREI)ERatiedlls into the rectal

%Jlgggser 0 ?%ewézstﬁl'm"}u}?ﬁj erm tpeét{rlal %un(gg tﬁe i %Ian%)p[)ocedﬂre id-filled
a result of the discovery of contamination By Gram- pos Ve bactena of t

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).

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.

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)

was obtained from the area of an enterocutaneous fistula (7 months after implant #2 and 10
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. cultured lipoaspirated cells. The bacteria were identified as Oerkovia

xanthineolytica. An enterocutaneous fistula in patient 002 was eliminated
from the study because of emergency 15 abdominal surgery for a new
enterovesicular fistula that had resulted in acute sepsis. The laparotomy
required the resection of the implant area. Therefore, we could not adhere
to the minimum eight-week follow-ug-schedule in this case. Nine fistulae
from four patients were inoculated with ADSC after three or fewer

. ) Eiart f . . b _
e T o Sy IR P W) & Rbtgnget from e
gctyagoabiiiald, one eveerrifiapdwini Hatnlitie (Enptanby Weakigngnthe surgical
g}sé&ﬂﬁsetu@sowg@ coagidtrptiealed (TRYOMENAIRE Parel REHRHNRH MP paraffin,

ad only incomplete closure of the external opening, with a decrease in

SiriRretoTRings b asmsiordip and sesin 9ud syelusded: FIGURE 3).
There %ﬁﬂgn%ﬁ?&%-{ggﬂﬁa%@%ﬁéggg é%%%!@&%r ﬁjteci’eggri%ryrey(:tegat%rents were

culture time succ ere was also no-direc

pelirdaiet ibebb@v@/énntwetmkiemhegémorOégbeme_m?e_hﬁngning was evident after
?(‘i%f?ts@zgé’l@ q’ﬁd%ﬂémfe?l &%%989&%18%? Wﬂ&a&éﬂ{“@gg&?%@;@@aﬁ_ 8 énonthly

06 cells is suitable. We have determined that a se¢ond dose of 40 x
Edipvrimyforeat et isptvecathsindimet mera e e 7875- Higher cell doses
are pr%ﬁgsr{l?s because we have observed that higher cell numbers have a
better therapeutic effect in tissue repair. 30 Surgical and implantation
procedekespateatp artpemedudid anttbd diianalie denigalig8sibifisid|ty dfe 3brformed

' ted fistulae. No immediate adverse reactions (e.g., anaphylaxis, .
P BB 0 Y S P o R oy pin (e implant
pistepathatogicaubaoiplesditere abtaineaiaaienioibihG{antposititabaciuta of the
fistula), and one year (rectQsvaginal fistula) .after surgery. No cytological , .

O B e e e IS iR egpyca. Ao

sgctivnsdEsusHida itnpatisrs 10 sves phirhinated éserilikel sind jsbemessfof emergency
-| to n i rr te-vaginal .

T S T Ch /e A 1AL SRENIF LR MR s, The

lapsigivay tresipiredche pesestidnciifiibal imiplaet evedluakbetséoreasibifieyldnept adhere to

Rk Rl SHEAHPRIMEAARSE LRSS RAlstem-cell transplantation

(with improvements in the original protocol) for the treatment of
unrespdimsiyesiCrahfrdistfitae , mticwte lhasctntesi dtee weichoABdiPosftetishree or fewer

;%5952%' %ﬁ&kﬁﬁg%hn Cl%ngﬁ{nﬁggpagv \i}/rér% ggrrlis%%lrlég'suitable for retention in the study
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
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.

Surgical and implantation procedures were performed without additional technical
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We chose adipose tissue as the source of stem cells because of their

capacity for myogenic differentiation and the fact that fistulae respond

well to muscle transplants. 15 Moreover, liposuction fat is available in

large quantities and can be harvested with minimal adverse effects on the
patient. Other groups have used bone marrow-derived stem cells but, in

such cases, a cell-mobilization procegure is required that can be

dangerous to some patients, such asthose with a myocardial infarction.

In our study, all liposuction procedures yielded a clinically useful number .
shidiomdtyyim dhaiaetbraiess msigie AdNETNe ASSEH Ptigs anaphylaxis,
aPeRRIRG ARG RIGEHRARaH WieHoAiRE MiseobRATYEed a complete

healing in 6 of 8 procedures. It is important to note that Crohn's disease
provideBwthéistorstedngitidnsdopsurgicabbisprehcietenfisnandshd eatgsecutaneous
st Rl OGP Heskey AL ING AT RRYISRIRNEMS AEFRIIREH Vﬁfgﬁsformation

healing in these patients. Our patients were chosen because they ha
besrielaeesharissommietssarics efbatiorathelagienl e§5PR%0 previous 25

surgica Prcou%gl%res but our treatment seemed to be quite effective.

Nevert efess, new outbreaks of Crohn's disease may still produce new
fistulaerinapyegivienrppsienivthatssitbedehd tadeestbiad agadd usagéheof a young

cryopreseryed autologous cells from that patient. The biological . )
SRR ol S ot VAT P s i esponsive to. medical
tneaspantdios, v ¢désigred. i preseet|shasg ht Hifiedentihte aviduetnthedtebility and
muscle ar scar 30 tissue. Alternatively, secretion of growth, factors e .
Sl M. TS SRR e IR R R AR Bn (i
m@ms@mmsdmgic@mgmmcbtpsfmam bﬁawmnheﬁmm@pmyiw Crohn fistulae, as
%H%%S!%H?Qh%%?é%%%%!é?ﬁé&%%ﬁ'o%% RGeS SRR 6 with a fibrin glue.
observed a complete hedling in 75% of cases using our treatment. 5
Referemceshidie pifeiieaisfibagptieseninteehtrmwitlierbplaysainfedsir capacity for
otherwise indicated,. conventional technigues of cell biplogy, cell cultur
SR S o nis Mg ek AL GRS SR RN, £ h G Fransplants
Miok¢ovrery hiptegytiohfehisipe aititblinithiargkil wititesand Sacbddehvisfoe svitheminimal
in lly.in.the literatu , '
i PR O o8 BRI SR A el b,
Sprvh Hamria@bmnhiyzafmpm@t}mism@mmgmmmbs flarggmous to some
%Qtiéht > LQ?H%?%OSQ%@ 2QUAHEIF AR RUN eSS éMdg,- aiheshed s

- . y ar ¢ cedures
ullis et al. U.S. Patent No: "4,683,195; Nucleic Acid Hybridization(B. D.

Misiedagimigallyiyspiel agmbepgfigells with characteristics of stem cells.

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
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

tissue. Alternatively, secretion of growth factors by the stem cells might facilitate wound
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. Transcription And Translation (B. D. Hames & S. J. Higgins eds. 1984);

Culture Of Animal 15 Cells (R. I. Freshney, Alan R. Liss, Inc., 1987);
Immobilized Cells And Enzymes (IRL Press, 1986); B. Perbal, A Practical
Guide To Molecular Cloning (1984); the treatise, Methods In Enzymology
(Academic Press, Inc., N.Y.); Gene Transfer Vectors For Mammalian
Cells (J. H. Miller and M. P. Calos edg), 1987, Cold Spring Harbor
Laboratory); Methods In Enzymology, Vols. 154 and 155 (Wu et al. eds.),

i In Cell .Mal Biol M
T OSSR MRTTAN, b e
bsysemaetieyl phndigioiggyhive|draesplaned Dran. Weit acdrCctiyeBlstionetlls. We
%gma%%m@epuamg 18 Moyse, NG | ldmfing Harbor

Laboratory Press, Cold Spring Harbor, N.Y.,”1986). All publications and

patents mentioned herein, including those items listed below, 25 are

hereby incorporated by reference in their entirety as if each individual
f26h or patent was specifically and individually indicated to be

incorpespteg byLRIeERES JR.&asa, oL ARRIEk MG RIS U ARPISALRR e indicated,

including any definitions herein, will control. 1. American

RGN EnelytaHca oS sethhishomme gRIbPHBER| sRoBRIisTinto B6 ansgemig biology,

ORI IISE R8O IIARARAIRELO 'agb’iﬁ%%{%%l%%?,i Ifh 1Rl AtlinZh b QMG the art.
Tremaine WJ. Inflamm Bowel Dis (2002) 8(2):106-11. 3. Pennincke F,

By drehRiouts -are Acmlaineshdhteld) BeId@B015 64887250k PaempleRiMylecular
CIMessin PaHIRUST BfaddalVVERNBE Slod. Eby Kaunel¢8ROGHILA(3ha Whadis (Cold
T T S
ﬂ-ﬂSéD_;aDngmueleEm@e(ZS)ﬁﬁhe%@_)(MlI:Bﬁt Edﬁaﬂﬂ&)pﬂdﬁ@_iﬁet al. U.S. Patent No:
SRR EM R RRER e, W 6ae 08 RIS o,
Tratsotptian-Addficets{2004 B3 A46et&. SL0. Hipgme &N ,198)Y Cukhata®fi Animal
TR L T Y p—"
Prassad£$0); HanBethal. AnBrapsicali€hiide (1996)isaibmcE12aB2d1D84); the treatise,
Methods In Enzymology (Academic Press, Inc., N.Y.); Gene Transfer Vectors For
Mammalian Cells (J. H. Miller and M. P. Calos eds., 1987, Cold Spring Harbor
Laboratory); Methods In Enzymology, Vols. 154 and 155 (Wu et al. eds),
Immunochemical Methods In Cell And Molecular Biology (Mayer and Walker, eds.,
Academic Press, London, 1987); Handbook Of Experimental Immunology, Volumes I-IV
(D. M. Weir and C. C. Blackwell, eds., 1986); Manipulating the Mouse Embryo, (Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1986).

All publications and patents mentioned herein, including those items listed below,
are hereby incorporated by reference in their entirety as if each individual publication or
patent was specifically and individually indicated to be incorporated by reference. In case

of conflict, the present application, including any definitions herein, will control.

1. American Gastroenterological Association Medical Position Statement: Perianal

Crohn’s Disease. Gastroenterology (2003) 125:1503-1507.
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Rev. Cell Dev. Biol. 11, 35-71. 14. Ilvanova N.B., Dimes J.T., Schaniel C.,
Hackney J. A., Moore K.A., Lemischka* I.R. (2002) Science 298,
601-604. 20 15. Phillips RL. (2000) Curr Top Microbiol Immunol. 251,
13-19. 16. Ramalho-Santos M, Yoon S, Matsuzaki Y, Mulligan RC, Melton
DA. (2002) Science 298, 597-600. 17, De Ugarte DA, Morizono K,
Elbarbary, AAlfonso Z, Zuk PA, Zhu If}'lO Dragoo JL, Ashjian P, Thomas B,
Benhaim P, Chen I, Fraser J, Hedrick MH. (2003) Cells Tissues 25
Organs2 ¥evg§..1remaoe V8!. dridaendiaire ADisENeRufM DA Okulhgina NN,

Exp Hepmgiol. (1976 A(5):267=.74. 19. Caplan Al J Ort i
(1501) Sob ISR SPHUSE Btile £ B G g o o>
122%.147 21. Beresford JN, Bennett JH, Devlin C, Leboy PS, Owen ME, J
Cell Sci, (1992) Jun;102 (Pt 2):341.- 2. Yo JU, Jgohnsto i,

Orthop (T54) OB B Y o ehiss S PPt 218222
Muscle Nevieh8: A il 420. 24u HayneswortS Barahing HEQMbRIb. Plastic
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M&%-%%@&%)HQQQ)C}%' &ford T, Willing A, Freeman TB, Saporta
S, Jansgen i Pajel N1 GRORAL BRxt 373618 E’% E8R1)euoh (2098)

Aug; 164(2):247°56. 1026. Rogers JJ, Young HE, Adkison’LR, Lucas PA,
Black AT Gardian(Bug 1,1 GabdialMara6z (8B), e z-Lardiarig &t ,aV/ aesseQdbgrectal Dis

;@ gl%T %%)fﬁ; d M, Reyes M, Verfaillie CM, Exp Hematol. (2002) Aug;
p ; b% 4. 28. Caplan Al, Bruder SP, Trends Mol Med. (2001) Jun;
7(6):259-8dbkdbi 291 Stenfarge 0 Mes 20011 9961 dBipY 6-hem 270:
9420-9428. Equivalents
9. Matsubara H. Lancet (2004) 363:746-747.
10. Cowan CM, Shi YY, Aalami 00, et al. Nat Biotechnol. (2004) 22(5):560-7
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. 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 clagps are not intended to claim all such
embodiments and variations, and the full scope of the invention should be
caqunvat e g G ot AR L AR D2 variations. 42
CLAIMBI Vis@ktirl INABROFH, IDsvnCE!IVesh$IEINBVWERVME, J Cell Sci. (1992)
eII zd&@dg%;om osition, wherein at least about 50% of the adipose

8 al stem cells comprising the composition 5 express
the C09 GBI G CRIAGRED. GRAA D496 BRL 5D FRER. (D58,
CD59 CD90 and CD105 markers. 2. The adipose tissue-derived stromal
stem c2B-0Bakeming. corbpd SN GisclaiNerde Whardin-gd26ast about 85%
of the se tissue- d ived stromal stem cells comprisin

LG oo 3

compeL O BTG B9 EP oIS U A A ARG A1 15.
CD54, 3005, /A, CR5%,GOLAAN SOTRILSI, S AR AP in A,

tissue-derived stromal stem cell-containin comg)osnlon of claim 2,
Fikeman BBImoaBot anvenMhd del Rbconesn DB Soabres BRaigdYaurol. (2000)

aglis1eampnisings the composition express the CD9, CD10, CD13. CD29,

CD44, CD49A. CD51, CD54, CD55, CD58, CD59 CD90 and CD105

marker$. FogersHé Adpogdiisshdkiseney dinonsd! AtdbtacklAéodaitingurg. (1995)
£Rmpngiiem o claim 3, wherein at least about 99% of the adipose
tissue-derived stromal stem cells comprising the composition express the

CD9, (Zmlﬂa@YS \@EI@&; BDA4nGOAORILRE4] ODReyESDE5 Weidhlie CM, Exp

gg%%ﬁ%z? e %3\@@% S 5. The adipose tissue-derived stromal
containifig ¢

stem cel position of claim 4, 20 wherein fewer than about

5% of % @aiResATiSsuecHSEY EEaioNs Biem RS RenpsisIsg-te
composition express the CD34 CD11b, CD14, CD15, CD16, CD31,
CD34, 8 D¥anfors46iVE Bad( 1999 d Bidi S Tiem AndNSAZHES markers.

Equivalents

The present invention provides, among other things, methods and compositions for
treating and preventing fistula. While specific embodiments of the subject invention have
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

variations.
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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 106 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 106 cells/mL.
48L41MRe adipose tissue-derived stromal stem cell-containing
corapRsiion of claim 1, further comprising an adhesive. 10. The adipose
tissue-derived stromal stem cell-containing compasition of claim 9,

whefdirPdinass difessdervadistierabisian gall-somtaining, SAMROsHiAprghgein at least
an agipessotissfiend atirBstiamnalsiond seltanirinioelsosnpasitipnief composition

claim 1. 12. Th p fclaim 1 erein sai port.is a suture,

e QRO G0 AL SR G € 2 IO AC DA et CDSS

prepanig GDHtapdeissumeadieerged stromal stem cell-containing 10

composition of claim 1, comprising: (a) collecting adipose tissue from a )

stibjeBE @sretsatintig-d<iirdusiiinaiotsy crbyinmanigesamRotijon of claim 1,

sedimenting:the:aelbsusBsRsiIhe hdi pess eReBUAGHIERSIRMSRem cells comprising

tissue-derived.stromal stem cells in a culture medjum; (d). culturing, of th

i DE REE R Ot D Rl 7 3t aP b U e 1. CDS4,

(9) rensagimyf)€bdipoRistideciayenhatsamal stem cells at least two

times. 15 15. The method of claim 14, wherein the adipose tissue-derived

stroff Sdippeciidssiie-detiivsredtromat iggm selhegRtamsng romRasiigorf claim 2,

claifyHedeiaOMRAESIRB R SSBYINCHIB QAHHO SRASSUL AT vigshsil QBal &R olnprising

cells at least three times. 17. A method ofé)regﬂarin an adhesive for fistula

repall® EBTRATLIOG SHEIRSAANS S abiipEEe2h RS GRasA GRA- D54,

cell-costgiaibgs; @DYosiing0 ahalaibt dswidi@rkibrin-based polymer.

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,

CD55, CD58, CD59 CD90 and CD105 markers.

5. The adipose tissue-derived stromal stem cell-containing composition of claim 4,
wherein fewer than about 5% of the adipose tissue-derived stromal stem cells
comprising the composition express the CD34 CD11b, CD14, CD15, CD16, CD31,
CD34, CD45, CDA49f1, 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.

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

the composition is at least about 20 x 10° cells/mL.
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. 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 106

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 gz 20. The method of claim 18,

further comprising: (d) deep scraping of at least one fistula track; (e) filling
idist H%%%Yl&f%ﬂ&%@‘?ﬁ%%ﬁ%l mz%e' Tagmethod of clim, 20 INET further
comprising: de Ivering a at least abou Oxnﬂ)lgla%lposg tissue-derive
strovaBIpsteing calilhssive- adhesive. 22. The method of claim 20, wherein

id.adhesive is a fibrin glue, or gel. 23. The method .of claim 21, wherei .
T B R B e BT UL iR LB A P SN o 9
cellvdoertairsmg ednepivsitionfifriiaine br241. The method of claim 18,
wherein said method further comprises: (c) delivering a second dose of at
leladt aBRROSH £ABBHIB0LE 1i8diRoSTerHisteatroivid shbionadisston, FRl-containing
metwsbosiclairflaiwherein said method comprises delivering at least
about 20 x 106 adipose tissue-derived stromal stem cells. 10 26. The
rethissupPResif SBIRHA reThessin SsedBwatiinasedisprises: () delivering

it.sec f.at Jeast about 40 x 106 adipose,tissue-derived stromal
B S S S T R e
m:sae?eﬂmd Sﬂﬁﬁl’@éﬁ’tﬁgg ﬁ@f'|§Icﬁ‘1565€dEtibéﬁé’-(ﬁ@mﬁthfesﬂéfﬁﬂs%tﬁ'ﬁﬁu&ﬂlfcontaining
the subject.. 28. method of claim 18, wherein the. fistulg is a X
anore éﬁ,slgﬂﬁef)ge‘ﬁ?é%ﬁ’ fgné?ﬁlé%u@n ‘ﬁf&?’&?@%ﬁﬁé\%\‘e from a subject; (b
vesibtiagipal didtskesp2Bsidhbéymattynchod digistids, (crtedimartipgishegell suspension

adr_grll Islé%'lrxm r%}rqgcﬁg%ag)%saegt?sn{légdgglxgeds s"ép %%ﬁ'.s%QmTchﬁsTne%h%‘??%fe medium; (d)
claim 29, whéreinsal rapeutic agent Is administered 1ocally to the

closstiwutg ddlintatipash tlsu2@ Sive seonedrmdehof dlaifor 30 leubtersint dfidays; and
the@?}‘;&ggg?lgge H{e' %cﬁgggEnﬂ%ts%régge%¥%emlgﬁgys&%msggﬂssaltJ[tﬂsea(s: ‘two times.
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
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.

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

L.

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.
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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 106 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 ¢-Kit, vimentin and CD90 markers
and does not express the CD34, Factor VIII, alpha-actin, desmin, S-100
and keratin markers. 45 35. An adipose tissue-derived stromal stem cell s
thht Bipradbed gfechaiy 28:0therrsogneiping, Ooielivermgon aiceest about 10 x 10
CD5lifebaisstdRBived il IRANdI s R@e MRekers and does not
express the CD34 CD11b, CD14, CD15, CD16, CD31, CD34, CD45,
CBAdrc oethod 0Ok € Bhesianaidpdbesi Blinedikesghaer gpde of

ippse tissue-deriyed stromal stem cells,in the ufacture.of a . .
e OE S o ST A HERSISG o s adipose issuc-
accduting tarolaghs86n wdieceinasaing adippseticssobs@rivied stromal stem
cells are derived from the adipose tissue of the subject to be treated, 38,, .
Jse ecBiing 18 criia b8 whBRET st JBRvRE fcthfs. qempsti S g fielivering o

stersecells dbfemEse ssvaciposeofisgipdatives dirvmbbisbaml stem cells.
cell-containing composition as defined in any one of claims 1 to 10, 34 or

35 3be msthag el theuhires, swidarsthoshraphasas slebiygeae at least about 20 x

COMPADOLAUTRIISRTi At dadImababih ks 106 adipose tissue-derived
stromal stem cells. 40. Use according to claim 36, wherein said

ﬁaﬁh@e@@h@él @f)rﬂpbsit?ém i&slmetiVesei@ aseéhog; ﬁlilrﬁn@o@@nprﬂf@:cl(@%e@livering a
integaal ole Qf Jhe: HsiadsackaiaelRgiRad s NSRRI AR N R EEUTE:

41. Use according to claim 36, wherein Said pharmaceutical composition
i37ddleensdhad afficktiolo$8, tovlreintecrdipitestisstivederatisioftthmdistiden cells are
tract, after osintgthg.intentﬂal hale,of thrt)a fi%:tula tract with a suture. 20 42.

derived from the adi 1

[8) 8] SSYc o € SubjeCt.. . .
Use according to ¢ aim 40 or 41, wherein said pharmaceutical composition

osnTHisasdholbast ablaith 108 16eaelipoge tisstigadesivas siroreadastediteroenteral,
cells. 43. Use accordin to.clﬁlim 40.0r 41 wpgrei a second dose of said

ph a?m%{ggﬂﬁggpus, 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.

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.
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.
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. composition is 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 106 adipose tissue-derived stromal stem cells. 45. Use
according to claim 36, wherein said agipose tissue-derived stromal stem
cells are comprised in a suture. 46. Use according to claim 36, wherein

Syt ) o ST SR B R iBg cou, con

said-dleidM4. LA EIA pERAte (P 0 %%%Wﬁ%&lﬁm 05 markers
glug.Qy Esés%léﬁﬁrééécﬂ{é“ﬁ@ﬁq PHN FOCHNL R 138 AHWR IS134) | D34, cD4s,

anorectal, fistula-in-ano, fecal 5 fistula, arteriovenous fistula, biliary fistula,

cer\ﬁ%%s%O&Mﬁiﬁ[ﬁ%l@d@t%bﬁé‘ﬂmﬁﬁula enterocutaneous

i istula tric fis uIa etroperiton Iflstul
R RN B g
flstlﬁmnmh@bézrdm@@geélaﬁslmia @Sbﬂasatovaglnal fistula. 49 Use

rd|n Ialm 4 e fistula is an anorect eror
3 SRR o g TR S VYRR AR B! SIu Ry cels are
to aﬂamneﬂ&rm&readm pbarmifcthemab}ﬂecombemaeds administered in
combination with a therapeutic agent to the subject being treated. 51. Use

AR GG inEnios e eteindickeih spith@diRosey Sntys-devrrstisitpel stem cells
systempzakyarDadfeattiahibg¢ite@bebikl REn 0chiZ JHBEnREEB6MPBstAon as defined

claim 51, whereip sai maceutical composition comprises said
the%ﬁ&ﬁ@%&é&%ﬁq&i{)&&o‘?ﬂ g to claim 50, wherein said therapeutic
3ganddaRInanisteradiReRa Al i d $RRARAICLTRIA RRAPRRESH UGRprises at least

comﬁgsmon comprising said adipose tissue-derived stromal stem cells .

20 82ouy4d8 éé@o?&lﬁ@%t%?ndsgvmkﬁmﬁéuépeutlc agent is an
@@tU&f @@5? E)EXO%%H;[ éé] s}%gﬁ%ﬁﬁg%%%ﬁ%ﬁ%g'o'%& a£ delivered as a

agent an anti tic or an ant ent treatln a
fistdiestiniesa it @Qpﬁérmtﬂ@@hé@t@pg the fistula tract after closing the mtemal 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.

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 is 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.

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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(i) deep scraping of at least one fistula track 25 O ii closing the internal g
nternal hole of the scraped track with a suture (iii) delivering at least about
10 x 106 adipose tissue-derived stromal stem cells to the closed sutured
internal hole

47.

48.

49.

50.

51.

52.

53.

54.

55.

46

delivered to a material for filling a fistula track.

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:
1) 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




