1 USE OF ADI PCSE Tl SSUE- DERI VED STROVAL STEM CELLS I N TREATI NG FI STULA 5
Cross- Reference to Rel ated 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
whi ch applications 10are herein specifiically incorporated by reference in
their entireties. Background of the Invention Generally, a fistula is
an abnormal connection or passageway between organs or vessels that
normal Iy do not connect. Fistulae can develop in various parts of the body.
15 For exanple, types of fistulae, naned for the areas of the body in which
t hey occur, iUSH OBAHPOSECTISSUEIBERIVEDSTROMALSTEM aEDL.LSINERBATINGt ul a
(between the rectum or other anorect and the skin surface),
arteriovenous fistula or AV fistulaa%%ﬁﬁﬁébn an artery and vein), biliary
fistula (petween the bile ducts to the skin surface, often caused by
gal | bl adder surgery), cervical fistula (abnornmal opening in the cervix),
crani osi nus €rosé-RefarenbetoRainted AppRértiond r acr ani al space and a paranasal
sinus), enteroenteral fistula (between two parts of the intestine),
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from the duodgpyaspor fifelCod %b&‘ﬂ&i{}‘ 94 38, 'ah@%ontf?xﬁ&t%qm% ngl ufd SﬁaHJnﬁ
(between the intestine and the vagi'na), gastric fistula (between the .
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and perifpnegl }ae?fé{k %icalﬁﬂﬁédrydmtg by I%Fe 8 hdndiSafir gt Ween the 25 nmenbranes
e ‘and | nner ears

bet ween the nDnary arteriovenous fistula
(between an artery and vein of the Iungs resulting in shunting of blood),
rect ovagi nal flstulagébetmeen the rectum and the vagina), unbilical fistula
(bet ween t hBaghgoppd okthghavegtien  trachcoesophageal fistula (between the

o a4 19, 8N, (Gl noed e aAd-veSieevan pok Lisidl B BEtuB i e
conpl i cat i ongsskls olmt methatigl dotoe adriesit FdtiladiéahaRS€lop in various parts of the body.
15  For example, types of fistulae, named for the areas of the body in which they occur, include
anorectal fistula or fistula-in-ano or fecal fistula (between the rectum or other anorectal area
and the skin surface), arteriovenous fistula or A-V fistula (between an artery and vein),
biliary fistula (between the bile ducts to the skin surface, often caused by gallbladder
surgery), cervical fistula (abnormal opening in the cervix), craniosinus fistula (between the
20  intracranial space and a paranasal sinus), enteroenteral fistula (between two parts of the
intestine), enterocutaneous fistula (between the intestine and the skin surface, namely from
the duodenum or the jejunum or the ileum), enterovaginal fistula (between the intestine and
the vagina), gastric fistula (between the stomach to the skin surface), metroperitoneal fistula
(between the uterus and peritoneal cavity), perilymph fistula (a tear between the
25  membranes between the middle and inner ears), pulmonary arteriovenous fistula (between
an artery and vein of the lungs, resulting in shunting of blood), rectovaginal fistula
(between the rectum and the vagina), umbilical fistula (between the umbilicus and gut),
tracheoesophageal fistula (between the breathing and the feediﬁg tubes) and vesicovaginal
fistula (between the bladder and the vagina). Causes of fistulae include trauma,

30  complications from medical treatment and disease.



-2 Treatnment for fistulae varies depending on the cause and extent of
~the fistula, but generally involves surgical intervention. Various 'surgical
i procedures are conmmonly used, nost commonly fistul otomy, 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 fromreinfecting the channel) Surgery for anorectal fistulae is
not w thout side effects, including recurrence, reinfection, and
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I nvention during childbirth, to the tissues of the vagina and the bladder and/or rectum leading to
rectovaginal fistula and vesicovaginal fistula. Every year approximately 100,000 women

across the developing world sustain such fistulae (also known as obstetric fistulae) during

obstructed labor. During obstructed labor, the pressure of the baby’s head against the

25  mother’s pelvis cuts off blood supply to delicate tissues in the region. The dead tissue falls

away and the woman is left with a vesicovaginal fistula and sometimes a rectovaginal

fistula. This hole results in permanent incontinence of urine and/or feces. The United

Nations Population Fund (UNFPA) estimates the world’s population of obstetric fistula

sufferers at more than two million. This calculation could be a significant underestimate.

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



Provi ded herein, anong other things, are novel adipose tissue-derived
. stromal stem cell-containing conpositions. The adi pose tissue-derived
~stromal stem cell-containing conpositions described herein have a distinct
phenot ype and exhi bit greater honogeneity of phenotype than previously
descri bed adi pose tissue-derived stromal stein cell 10 conpositions, thus
| meking themmore suitable for use in greating fistulae and wounds than
previ ously described conpositions. The adi pose tissue-derived stronmal stem

cell-containin Si e fornulate? wi t h sol utiaons or other
subst ances t&‘%@ qgﬁEP%h§£Whéé jlicapt pergeniqes Qf wameRy haye cayetrigal fistulag ghag y¢ 1 es
or adhesi vescankdibt fephiredpipidallgd are novel nethods of treating fistulae and
4+ wounds using adi pose tissue-derived stromal stem 15cells, as well as kits
for the practicegﬁﬁ”ﬁﬁﬂﬂgahéﬁﬁmaeﬂemﬁﬁ@be embodi ments of the present

i nvention, other enbodinents, and their features and characteristics wll
be apparent fromthe description drawi ngs, and clains that follow Brief
Descri ptipn Qfmihdl§ oftgiinSenipdr! GURE 1 depicts the results of
characterization of cells i1solated by the nmethods of Exanple 1 by
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triplicate wells. 5FI GURE 5 depicts the blister 'in the rectal nucosa after

celI's hdd b&dk: aspyedias&ls for Gg@ractice of the same.

These embodiments of the present invention, other embodiments, and their features

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

Brief Description of the Figures

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

FIGURE 2 depicts indirect immunofluorescence characterization of adipose tissue-

25  derived stromal stem cells. Cells from patient #001 were passaged 6 cells subsequent to

implant no. 6. Blue color indicates DAPI-stained nuclei. (A) CD90; (B) c¢-Kit; and (C)

vimentin.

FIGURE 3 summarizes the clinical results obtained using certain methods and

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




. to the sutured internal opening. FI GURE 6 depicts photographs of a
. fistula before (A) and eight weeks after (B) injection of cells. FIGURE 7A
4+ depicts histograns of fluorescence i mmunocytonetry corresponding 10 to the
profile of surface markers (CD3, CD9, CD10, CD1 |b, CD13, CD14, CD15, CD16,
CD18, CD19, CD28, CD29, CD31, CD34, CD36, CD38, CD44, CD45, CD49a, CD49b,
CD49c, CD49d, CD49e and CD490 obtained fromcells isolated fromliposuction
sanpl es of a patient involved in the $tudy, at passage 6. FI GURE 7B depicts
hi stograns of fluorescence i munocytonetry corresponding to 15 the profile
of surface mar ker”HGURB, 30 degiad , gr&idh4 curtddd of 1{poadpirateldblyed CER, atCldfflerenCD62E,
5
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used herein have the sane neaning as commonly understoo one of ordinary
skill in thetodhasutwedihiennl anghisg-25i nvent i on bel ongs. The articles "a"

and "an" refer t or .to nmore than on |.e., to at l.east one) of. the
granmati cal obj egqtlagg}itégepéﬁ P*&ﬂ? .rap%@ 0315?‘8‘&*3 lée{‘gﬁﬁgéfmd' %{gﬁe‘ye‘@gﬁﬁ o (fans
one el ement w@fectidaref célian one el enent. By "adi pose tissue"” is neant any fat

tissue. The adi pose tissue may be brown or 5 white adi pose tissue, derived
f r om subcut aneoudICHREt 7 Aerict histopramgwiniliprpscerpsniaainocyirmestyorrespdhying e

tissue sige. oREEhEHRRI YnridcB &ALHRER, &b§,3@ﬁ1(%,%1§1lip,cé1§?§?%‘iﬂi, Wi § &R pose
S may co | cu

ti ssue. Such cel nprise a prinmary ce ture or an I mmortalized
cell line. ThRa1&dEIHNGs EDLR.sC, ki3 1bEDB A, 03 B8 gaRH &Y IRf9%r.a6D49bs sue.

Pref erabl y, éﬁ@c?gb%hs Ro4dog MCD@&oﬂlBﬁgﬁgﬂdén‘? Bells TRSed 6t ﬂﬁ?&?ét%’gn}s?%g@g | pose

ti ssue is hunan.” A"coiveni ent Source o pose tissue Is suction
surgery, howdwentient hwolyedindlee tfdyadippesgs 6t i ssue or the net hod of isolation

of adi pose tissue,_i critical to the invention. If stromal cells are

desired for autoﬁga@%ggbﬁﬁﬁﬁﬁbﬁﬁﬁgwp %HP%?%Q§3§WBP@E?@HFHECﬁﬁﬁﬁﬁéggﬁ?ssue

wi |l be isolth¢ pbfife meuttbat mekéh €Cb,50 CD51, CD54, CD55, CD56, CD58, CD59, CD61,
CD62E, CD621., CD62P, CD90, CD95, CD102, CD104, CD105, CD106, CD133, CD166,
glicoforina, B2 microglobuline, HLA I, HLA II and NGFR) obtained from cells isolated

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

20  Detailed Description of the Invention

1. Definitions:

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

25  invention belongs.

The articles “a” and “an” refer to one or to more than one (i.e., to at least one) of the
grammatical object of the article. By way of example, “an element” means one element or

more than one element.

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



| 10" Adi pose-tissue-derived stromal stemcells" refers to nesenchynal stem

. cells'that originate from adi pose tissue. The term "adhesive" refers

''to any substance that unites or bonds surfaces together; e.g., a glue. The

term"cellular conposition” refers to a preparation of cells, which

preparation 15 may include, in addition to the cells, non-cellular

conponents such as cell culture nmediag e.g. proteins, amno acids, nucleic
aci ds, nucl eotides, co-enzyne, anti-oxidants, nmetals and the |iKke.

| Furthernmore, the cellular conposition can have cgpponents whi ch do not
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met hod to bring said cell, organism multicellular entit or tissue to

: . y .
anot her st ad®!dion of adipese tesuedanpt Gitical je & ipgmlipn Hstramgly G5iie Rreglesieed) fpis in
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into tissue per se. A "tissue culture” refers to the maintenance or growh
of tissue, &UWject explains of organ prinmordial or of an adult organ in vitro

so as t reservg,i.ts architecture and functian. A "nonol ayer cul,ture"
refers 1?1 (S)p a 30 culls‘é1 ?Sg%ls%ueif\#?f“é%i SHRpP ssg% F?q‘%pf eIp £ xgess@ﬁ’lc?%%{ éteWe%l‘%ﬁﬁa'm | e
mai nl y at t achedatt droscelipost iste. 6 and to a substrate. Furthernore, a
"suspension culture” refers to a culture in which cells multiply while
suspended in a sthtEEn cadhgdyq)relorsit any sibstange tha Hhites 9o bends selpceyiogtipes:

refers to the gulll vation of cells or explants in a continuous flow of
fresh mediumto maintain cell growmh, e.g. viability. The term "conditioned
medi a" refers toThdierm “sdijpkr bab@nition’erefers foregreprration@f cellst whiehl pephratidnt | Ssue,

resul ti after. eriod.of tinme jn con t with the cultured, cells such
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The term “culture” refers to any growth of cells, organisms, multicellular entities, or
tissue in a medium. The term “culturing” refers to any method of achieving such growth,
and may comprise multiple steps. The term “further culturing” refers to culturing a cell,
organism, multicellular entity, or tissue to a certain stage of growth, then using another

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

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



. generally to any substance or preparation used for the cultivation of
living cells. The term "nediun', as used in reference to a cell culture,

i ncl udes the conponents of the 15 environment surrounding the cells. Media
may be solid, liquid, gaseous or a m xture of phases and materials. Media
include liquid growh nedia as well as liquid nmedia that do not sustain
cell growth. Media also include gel ati nous nedi a such as agar, agarose,
gelatin and collagen matrices. Exenpl &y gaseous nedia include the gaseous
phase that cells growing on a petri dish or other solid or sem solid
support are expusegbitate TRethediome, 20 "sp&diouréhln&b’s teferefoed sultuee iatldeh adlist hat

Is intended for. use in a cell,.cultu ven It has n bee ”

cont Gt ed wi FREH Tl pRe SR b r S meEE Liksiisey & rePRabE TSReRAFER f or
bacterial cukdfes e iR @itiRdomIOT c&isnorl @playts il ap@ndmoummbvumfrésha:hedmmno m xed
with water or %her s,.suitable faqr ul tur.e terned

beco cel | “
& * powder ed MBI ¥ e RGN (1BF P {GOTEIES PHLE ol ets
chemical |y defpemednt( elg L[?édetMuﬂtﬁﬂe@déllsRﬁsxﬁQﬁﬁ@tﬂ@ﬁf&r a p&idi of @icherie dorad ctdO not
cont ai n poor | cha i ol o . extracts such, ea t extract and
beef broth. G e G s et b e s s
growt h of msﬁd/&rautabﬂlne\/fhabﬂsq,rdmda&ayaﬁe ecllpand seetekedlint®PRCtultare. R\ céonieeht a
often incl Udgulture” 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 the cells. Media may be solid, liquid, gaseous or a mixture of
phases and materials. Media include liquid growth media as well as liquid media that do
not sustain cell growth. Media also include gelatinous media such as agar, agarose, gelatin
and collagen matrices. Exemplary gaseous media include the gaseous phase that cells
growing on a petri dish or other solid or semisolid support are exposed to. The term

20 “medium” also refers to material that is intended for use in a cell culture, even if it has not
yet been contacted with cells. In other words, a nutrient rich liquid prepared for bacterial
culture is a medium. Similarly, a powder mixture that when mixed with water or other
liquid becomes suitable for cell culture, may be termed a “powdered medium”. “Defined
medium” refers to media that are made of chemically defined (usually purified)

25  components. “Defined media” do not contain poorly characterized biological extracts such
as yeast extract and beef broth. “Rich medium” includes media that are designed to support
growth of most or all viable forms of a particular species. Rich media often include
complex biological extracts. A “medium suitable for growth of a high density culture” is
any medium that allows a cell culture to reach an OD600 of 3 or greater when other

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



:t conpl ex biol ogical extracts. A "mediumsuitable for growth of a high
density culture" is any nediumthat allows a cell culture to reach an OD600
of 3 or greater when other 30 conditions (such as tenperature and oxygen
~transfer rate) permt such growmh. The term 7 "basal nediunt refers to a

- medi um whi ch pronotes the growth of many types of m croorgani snms which do
not require any special nutrient supphenents. Most basal nedia generally
conprise of four basic chem cal groups am no aci ds, carbohydrates,
inorganic salts, and vitamns. A basal nedlun1%§nerally serves as the basis
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and | scove' s Modified Dul becco's Medi um (I'MDM) . 10The terns n'%rl se" and
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el ement's nBYarpﬁ'dde@CEk‘egﬁﬂes of basal mIclﬂgnfcﬁl'aEn ubadt her18Rkddab, pies BeleiRdiug, t he
formation of cells expresm;\‘g mar kers known to be associated with cells

that are norMingpeni Byspntish Medug,) Sathecqoss Bladifiadn Fagle's nMsdipmy Mediyer B9 i at ed

cel I's i ncapalplifer vkt dshBim d VoS iRNAR s $ 12 RALELY @50 BulbbQlo’ SMBIPES 2, 15 10
a pancreatic context, differentiation can be seen in the production of

islet-1ike CRfMI &495%“@1@0%%&'49{11#{‘?%8“1&%% ﬁM@&E@ﬁh@Mbortl on of bet a
-ep| t hel dal ceI I 3 t hat produce,i nir gased. apount 4° + c:l]
"furt her BY &7 4 oPPRTSEN APSt FURPT PR e AL %? l8| SR ‘ﬁ’cveaf’%e“nsﬁflsé

speci al i zed rmdmgklﬁsaddlttdhalkhe@mﬁtsmgaytbeﬁmualadil y differentiated cells

i ncapabl e of further division or d| fferentiation than the cells from which
they were cul tur&b¢ tarhe “diferentigtion’a kefarg to dhe farmatien af icolly' exnsgsaing maskae| | s
that have b%g\mg tb YoM dBstididt %ch%nse%}?k aa}eeglofee%ﬂeélallfbgazﬂﬁbélgsepfto Todddnlifeg

division or differentiation. term"fistu refers to any

abnor mal padeagelly difterntiated edlsiinpapable of dwrthee division qn Jifferdniiativat \Belewamm

i nt er nalycor S a f | OF t S

body. | Exanpiee RRbpnER i, SATARubILA B8 sl Bifhe Sodliforl U LAERIE Lol 1°
fistula or folusters niaimingnan @&reased pfoperdibn bf beta tepitheliat edlls (dwenmdscefmcstagb@ or
A-V fistula, & | £ l, S fi

nt er oont er 2ot B hshisg theRern BRAMED or b RurrEE A ARIRR o e
gastric fi stdraspeplizedped clbgm eabechmimp mérmqa&y dilfigerqnhate@@dllmapayleaxf tfietheovenous
fistula, re fi.s al t r e e istula
and vesi covgtiléj\?srﬂg}fJ d%f? ?tlahgn thian W€ cehs B W}P%rgrﬁn i ﬁ%: cugur%g" Sﬁ{%ng%e%l"ﬁ{er ein

t o nmean 20i ncdiffmhnngtldmﬂtrefbxstto b&llmthaeHaﬂcdiécorﬁ()tenﬂm&ll)udffelgr'inawdcbens incdpatsle nfy but

not limted g furﬁler Y iSion of glff‘eren auohangeabl y-

The term “fistula” refers to any abnormal passage or communication or connection,

usually between two internal organs or leading from an internal organ to the surface of the
body. Examples of fistulae include, but are not limited to, anorectal fistula or fistula-in-ano
25 or fecal fistula, arteriovenous fistula or A-V fistula, biliary fistula, cervical fistula,
craniosinus fistula, enteroenteral fistula, enterocutaneous fistula, enterovaginal fistula,
gastric fistula, metroperitoneal fistula perilymph, pulmonary arteriovenous fistula,

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

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

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



8 "Marker" refers to a biological nolecule whose presence,
concentration, activity, or phosphorylation state may be detected and used
to identify the phenotype of a cell. A "patch" is a dressing or covering
applied to cover or protect a wound or other sore. 5A "patient", "subject”
or "host" to be treated by the subject nethod may nean either a human or
non- human ani mal . The phrase "pharmaceutically acceptable' is

enpl oyed herein to refer to those conpounds, materials, conpositions,
and/ or dosage fornms which are, within the scope of sound nedical judgnent,
suitable for use Mak@nkeed toM biBlokiE nidl& Gl oSS prodei®) cdieént@stord Betivity or

ani mal s wi t hout excessive toxjcit irritation, allergic response, or other
probl em or c@® %‘%ﬁ?%ﬁat%@wfﬂi é‘n‘{;\h‘sF toég‘?n@g}’s%ﬁ 8ty’bee‘ht§‘f°|eﬁ‘/ risk ratio.
The phrase "pharngc Leal | - . rher’ WElit SESRS a
phar maceuti cal | y?gc@‘é{%}% a%lae&%sg]ﬁgﬁpgﬁ\%g%g cl)lééll ?(? g%égfyélg%fdgfe, such as a
liquid or sols¢rd filler, diluent, excipient, or solvent encapsul ating

material, .involved jn. carrying,or 15 trapsportj t he subj ect . compound from
one organ? or porfi Gt ’tﬁ@legbdy, Y Ef’ng‘? ET%*}‘GJOFgé}?‘F S“B’r“‘p%‘?’f’f’%ﬁ‘aﬁfm?aﬁe
body. Each caitker @ hufasSdr nbghudecamphabl e in the sense of being conpatible
with the other ingredients of the fornmulation and not injurious to the

patient. The ter nthepploasst \pbermacautieslly acoeptahls” ob sawlayd derghatoatefertosthoses of a

cell, such a I OB¥osi t e ' . ef : t
" progenitor g%rﬁ;} Qﬁﬁ(?ségggeggg’o arce {glgt ﬁig{% ﬁé%rg?@{ng%hé% %?/ \t%g;m;rﬁlga.s? : porfogeny
t hat are nor eowdil irfedicalitdgmant) shiteble fot Bewlif corfat withdhptissuestdidumen heingsyandef er

to an unc{'Pf f %i?}?l%i @ﬂ}%‘&t Cé?(!: ssiPd t&%it!gb%jritaftigﬁ,eﬁfe%%q# ggsg%n?se,a'ar %Q{e? .ry'rob?é}l? r&r of

final diftrerentration which is capable orf 'pro Ion and gi'ving rise to
nmor e progeni tenplcaidnscdwanénagrate vethalbyedsortaplebenefigridr mtie a | ar ge nunber of
mot her cells that_can in turn give rise to differgntiat or, 25

ed,
differentiabl e dal§hPBisSEelppa a?"r\‘“%?“ﬁ?é@é’i“‘”@d“@ﬁﬁod?ﬁe‘ﬁf"? hasgin ¢ megps @

progenitor cghdrmiRhtRaBy-bQeptalle MdtéHal, ZBehpoIACE: ¢lidle, WaES8s 6 aReRINGaME
(progeny) specialize, often in different directions, by differentiation,

e.qg., by acqfl§i dfuebnprcitiety of salvent qenstpselatines arabirial, ipolyd: in sarying or

progressijye ghpspirgihd hfeastub{e& SRRy Yo &le(‘(ﬁ%dn,s o Pertfoh SFURS bodyehd hdther
differentiation is a conplex process typically occurring through many cell
di vi si ons. A fos pariop f dep bedyl Bagh capergwpstiie ‘ecspishlemin thesetss nf beiai

whi ch i tself dnga86E WHRGhE bR Fgfldiehis REHRNbmARitlon A8%oERjiPRus to the patient.
The term “phenotype” refers to the observable characteristics of a cell, such as size,

morphology, protein expression, etc.

20 The term “progenitor cell” refers to a cell that has the capacity to create progeny
that are more differentiated than itself. For example, the term may 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

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

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



9 Wil e each of these nmultipotent cells nmay be considered stemcells, the

i range of cell types each can give rise to nay vary considerably. Sone
cdifferentiated cells also have the capacity to give rise to cells of

. greater devel opnental potential. Such capacity may be natural or nay be

i nduced artificially upon treatnment with various factors. By this
5definition, stemcells may al so be progenitor cells, as well as the nore

i mredi ate precursors to termnally di f9ferenti ated cells. "Proliferation"
refers to an_increase in cell nunmber."Proliferating” and "proliferation”
refer to cel NilerghogBieprynpitipeient sells may be considered stere eellsethe range efiusl tynem
"solution” i&eheaesivd MBabRELW Q@ﬁshdéra@ﬁ&e@&ﬁ@'dﬁfe?&'fiﬁt’eﬁrceli]soalw nflle! Nt 1N
which the cells of the invention renain viable. ~_The term

"subst ant i al fpagHyrie sivevfiseHo cellpelcarestes develprraaatal ipetsntial.d Sutly eapacityerny be |

popul ati ons, n#@41€6Smh® b i j f [ t =der st |1
cells that is at. Ieasf aﬁgﬁ?%%%%&%}lgf“é’?*gé‘ﬁ Ss}ﬁlg?t ggg? n%%of&%ltg 5%§yrrmtol§§
preferably afefipisignt stamoeplls gumy alsy dbenprogenpeetdisalss ywellt ay dwsmorghuneddBes pur e,
Wi th respectytQrdfipRRinhil iterefiGhddief St romal stemcells 15 making up a
total cell popul ation. Recast, the term"substantially pure" refers to a
popul ation of adi‘Potferdtios’s uefetend vad isdréasdtth &dllemuadbl S HrolifeRtify e sadt

i nvention that wer. t han about 20% nore preferably fewer than

. tain f
about 10% _rré’%c’(l&%&'é)?‘le%&fﬁ?/c?ué% TEWETEBBut 5% of |ineage conmitted cells
in the original uRaER héréiﬁ,Cth@gégrp"@(ﬁht?Jne%cﬂﬂgéjé gg ch‘&ﬁéa‘ﬂ? g#:%})t%ﬂl@%grgl{élem

culturing and anplification. Support” as us erein s to any

devi ce ol netr dfiwent ingvhigh thegells of the inyentipnfremaieigieblon or matrix for the growth
of adi pose tissug;derived stromal stemcells. .__The term "suture’
refers to a thr eige Wisﬁgsia"(slﬁ LY PHEr YUR FesReshde mdipess B’I‘S“‘f”ﬁ%ﬂve‘cl,éﬁnbéghsed to

sew a wound popgatidngrrefers to a populationldfeadipesetissic-®avedgemasll YERAhAI8E &ilkast ef ers
a fistula or

to repairing,a. fistul r. wound, = as Il as 2 eventing A
wound from %nge?h‘?%areg;rﬁ?l%éhﬁﬁt Ageut '8%@3&@?@%@%&9%3@“ %%Ouﬁ'?q{éra%é%ﬂsi c"
refers to aprdgesly atepalioat ™% pay,iwith Bspd@ 3 dgbse tissue-derived stromal stem cells

15 making up a total cell population. Recast, the term “substantially pure” refers to a

population of adipose tissue-derived stromal stem cells of the present invention that contain
fewer than about 20%, more preferably fewer than about 10%, most preferably fewer than
about 5%, of lineage committed cells in the original unamplified and isolated population

prior to subsequent culturing and amplification.

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

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

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

used to sew a wound together,

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

25  preventing a fistula or wound from worsening or recurring.

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

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




bi ol -ogi cal effect on a host. Chenotherapeutic and genotoxic agents are
exanpl es of therapeutic agents that are generally known to be chemcal in
origin, as opposed to biological, or cause a therapeutic effect by a
particul ar mechani sm of action, respectively. 30 Exanples of therapeutic
agents of biological origin include growh factors, hornones, and 10

| cytokines. A variety of therapeutic agents are known in the art and may be
identified by their effects. Certain tlerapeutic agents are capabl e of
regulating cell proliferation and differentiation. Exanples include

chenot her apeujiblen®UA eaidtfleSthedpdifls agdifr FORRNN ININSHLEI gy hanidentidiet bhody)

proteins, oligonucleotides (e.g., antisense oligonucleotides that bind 5 to
a target nucl frce%éﬁt?'d (lseét&]&etﬁl‘ff@pge(‘fé‘? geents AR AanaRlg d’gﬁ 3ling 6@gﬂ’f°&‘ie§?n°§r?ﬂg

pepti dom net idFerentiation. Exampitd NkludeSchamothBhpbiic AficlebAABY )Inies, KdrHiSnes, ngrAUSed
by physical neaps, causEg& di sruptjon of nornal Qonti&uit of. the Li sue.
2. Novel Adi pSeieiapatibodyy piofring: ligpioleafide Ty 0UeeHRt Aisqn &0%‘??31% Pfons

In one aspecto a talpet dubRMUIdRBqUehledt.8s mRNABRLRASS), bbRRlLeS abtBdpl@shifki@mal stem
cen- t() containing conpositions wth certain characteristics, such as a
particul ar phenot4pwourdris er amptyeqr danegatdi tirsere caused b phpsidal oganst cawvine st em
cells in a Cgfs}up{i&{of%gfﬁpaqg&ﬁﬁlgi%&fthettﬁgu. nventi on nmay be characterized by
cell surface marker expression,” size, glucose consunption, |actate
production, and cedvel X#igbk/esuRDdrivéd/StroXel SRM@NSTontsHECompositidbs Pr esent

i nvention concerns adi pose tissue-derived stromal stemcell-containing
conposi tions whi dh oh§ aspest, tble invastioa reletes (¢ adipossrtpporrederiveds sthosmad stemabdly pure
pr epar at i;gns - ad] d (Y . I . i a

Par 1 cal a0 prrih BARbeldoRE e SaLhY Bl BlEAUR) oyl 6 Bt S |AhIhe? For
stromal st enexwlple; thenadipase tigsuedlrmedi stiomalsstah celeinps eslbiar dompesitidnoef thacl ude
not only sub t]a ur ti 0, e _progen . cells, can

al so incIudeﬁ%gﬁﬁhc%%¥dgéngﬁgﬁﬁéﬁiéfqéug$?é%hlEﬁf% ﬁg%%%mgn%+§dﬁﬁ§£gnino
aci ds, net al sonswoeionylasatt potdoction, asl cak lyleldGabality s iYet dnofiepadpedt iobths pofsendt her
stoma' cells 9. . sone _of which may .ari sybsequent diff.er iation
of cells of %V%“@%S%ﬁ??%ﬁgp$ﬁF?%%#ﬁg%%Ff%?ﬁg?*ﬁ%ﬁ?§§%ﬁﬁﬁg? @%ﬁ%%§§h§§ can

i ncl ude tlhosaciniid, @b a celhdarcotipenent Ishhstaatiallyqripopreprratious dbhdaligsé tssusdpped t
under particylar,circ tances, e.qg...inplantation. e.d., .continuous

cul ture, or Siriebr PRy R Sericult BhePRpR &Y TPty Nl fdlpptt R
conposi ti on. déivedistoarat sem caivbadhinegteypotitiensaditieqgseeitiiswutordeclndeacht sily omal

stem cell - Cos%agilnr@faﬂg pure populations of the progenitor cells, but can also include cell culture

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

biomaterial or pharmaceutical composition.

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

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

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

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



4 conpositions are produced through the culture methods described in Section

' 4 and ‘the Exenplification. In one enbodi ment, provided is an adi pose

- tissue-derived stromal stemcell- containing conposition, wherein at |east

~about 50% at |east about 60% at |east about 70% 30 at |east about 80%

j at | east about 85% at |east about 90% at |east about 95% or preferably
11 at | east about 96% 97% 98% or 99mf the stemcells express the CD9,

CD10, CD13. CD29, CD44, CD49A. CD51 4, CD55, CD58, CD59, CD90 and/or

| CD105 markers. In certain enbodi nents of the adi pose tissue-derived stromnal

| stem cel | - cofitleashahent 2BmpTss t388ner, 9% e akthe tsteamcedls srpress3he CRBOGP18.09913about

| 5% d f | b % % th
R g o e S e e A S L U A
| and/or CD133ngertaiy §mb0dlmentsl of #hisoedipose ctitsurdilomyed Stlpmél\llstﬂ@d cilicentainiog pose
d I
tissue-deri V&)%p%élﬁ&ﬂﬁ%wéxt&%})&}y%h IsGP%S’dt']b }J alfed Séntd'p? er. KY?%@% (agéo east

about 50% at [eas Péast about
| east about 3%% 1%tof [theestam aetibmcpm%e @34 ehitb, QMGICQw@QﬂIGpCQﬁbr@E"{y 10 at

| east about (Q,%é%(ﬁ C%?fe?le%%ﬁOéaH%%ﬁ GEldk§s express the c-Kit,

vinmentin and/ o I'n"certain é I'ment’'s of the adi pose
ti ssue-deri ved sl editaher ShdatigRhd, pﬁo@mealmaxngdlpmnmtetdeﬁa&, stfoBAR ktetahall- about

15% about 10% ., about 5% an referabl tgut 4% 3% 2% or 1% of the stem

cel I s expresé® %W@lgéﬁ?ﬁow?—oé‘c g‘?r iy least él?ap/‘hgﬂ &t feast L Pr?% at &eagt 0w {8700 r

keratin mar keleastAb&® 8p¥.Otilestabott &%,@dﬂezﬁs@&ﬁmi 9(B5, € ted @ TabR 95% loF BFeBdrablyp St em
the c- vimentin and CD90Q mar kers and does

cell popyl ation t XPress

not express af??é té&ﬁ 92?5618?(9’( 987 PI 99V&Pf3ﬂ?ﬁ stepGens expassiths, oISt Meeniigder at i n

mar kers. CDI0TREkEEE 1P Lyiliie eﬁb&ﬁ:ﬁ&k@&f %atau@aseqfss@-&eﬁkzéd RRps akinaRnby

surface markers, can be performed either bﬁy/ dual staining of the cells
0,

(f1 ow cyt onéf’?tﬁl)mn@rcoﬁ‘}?oﬁﬁkf}sn&“ﬁf $hay) Bbgptc cfﬁ’Pgt bq%’t HheubhoiruPat PEFradly sit u,

done in accqbsameg k4, RenvRbs fﬁetstegfi@e11s£taﬁre%%@@manm@&lm Qlfph£ hgmpr of i | e
of expression of surface markers by antibodi es, i nununophenot

char act er i z &€, S ansordkeratiaymarkess. Also provadsd | i an aﬁpmdwecﬁenvmtﬁog@t
using a gecqpd, L@ibﬁép%gm@@tﬂ’lé?%éﬁfreﬁglﬂé RSkt t\hzlﬂer il 4R @D§@%¥l§e sCan%n?] é’ Of

the cell marker us achieving signal a I cation.
the presenc&*pessainepide F@ﬂOIbYWdﬁln@a Qcﬁn,td‘?@m@n&l%@yi Wnlﬁ@r@@t er ni ned by

di fferent nethod ncl yde but .are_.not

i t rununof | uores cilhecgﬁeﬁf’gé? terigaion Qﬁlaocﬁpé’p?ﬁ'g}la%‘?“rrf’x é‘t"?a;?? markers caRss bl e
to carry oulpeffdrmedasithéoby ﬁ@dl@iﬁuaﬂ hetaihify If shofcelld (v gywdetriie oamy i hgdye by
fl ow cytone ue t‘gat all ows, t he Ievgl s of_ fluor ocgl?gms to be

[ echn
correl at ed o}pgqut Pypiistion e sifh deng inaceqrdange, with mopmal methofs. 5 The 1oung
speci fi cal | yietbmﬁdmnl abeihed pﬂﬂ‘ﬂé berdi R fressidae ot fswcenmaﬂ&ersew Qﬁﬁb&l’ibsOf a
series of surface, narker cell popul ation, prov%qe(f mg
labeled antibody or md1rect

i denti fi cat FORU2ORBENSHDE ar@?twas?n g%aycibep@wr sing

using a second labeled antibody against the primary specific antibody of the cell marker,

thus achieving signal amplification. On the other hand, the presence or absence of binding
to the antibody may be determined by different methods that include but are not limited to
25  immunofluorescence microscopy and radiography. Similarly, it is possible to carry out the
monitoring of the levels of binding of the antibody by flow cytometry, a technique that
allows the levels of fluorochrome to be correlated with the quantity of antigens present on
the cell surface bound specifically to the labeled antibodies. The differential expression of
a series of surface markers on a cell population provides a method for identification and

30 isolation of said population.



P12 In certain enbodi nents, the adi pose tissue-derived stromal stem

- cell-contai ning conpositions are suspensions of adi pose tissue-derived
strornal stemcells in various solutions or materials, e.g. for use as

| pharmaceuticals or biomaterials, as described in nore detail below. In one
enbodi nment, the cellular conposition conprises a suspension of the 5

subj ect adi pose tissue-derived stromal stemcells in Ringer's solution and
HSA. I n anot her enbodi ment, the cellull® conposition conprises a suspension
| of the subject adipose tissue-derived stronmal stemcells in a material,
such as a pol yner i, efdim@iss theShiibsS HSMEASHRASstidmMl BemeRafite ingf or
exanpl e, by sedi ngnting out the subject adi pose éissue-deriv d.stromal stem
cel I's from t KEMRSIHORT A EPeNTionh @t Papessshshuisiyed SEAPRInsEm efetie 4p vagous

1 solution 10 QslufiksSf indleriald, e, 68 lukSasPR¥miEcusiONé SrEvBalerand hddesaiRagedoeut  Of
1 the culture nedium for exanple, by centrifugation, fi|tration,,

ul trafiltrat 96l belpy. In one embaduneng theseilplar sogpposition pmNIsE] 2isreigiop o& the

ti ssue- densi veghigt 5RPRL tisue AR sBorhd] stehA@ eBdHRIF8Kder d dbIRMSEnE IHSI €n dBthered
stromal stemcel|-containing conpositions may be at | east about 5 x 106
cel I's/ L, at cmbedimentyhe eellpfsr comppsition Femagrises 2 Swepengos pf the spjecoasiinese sue-

cel I's/m, at ddivel SBsthal BRRALLISH Pmaldal, %h'a§éﬁ$l¥lm%glﬁé, debaR! sadQubpetQons 106

cells/m.. Accordingjy, anot her aspect o e ﬁresent i nvention
pertains to 1% hsrygRamd, dor expmpla, by cedimentingogw the subjectdinoye dswedgivgt st em

cells, e.g. tQaseserlckBs Mbth et BAYE nRERM AR TL-YRFedd M & BELRRSEsolution
ti ssue-derived stromal stemcells. Such progeny can include subsequent

| generatidfls &Ff malgiigodae cplissey broyelipented ppdpipghaiged aut ef the culjye geiumg for

| ineage comitdpet GELdfifathidRMRkAMRdudNItAHGNg di fferentiation of the
subj ect adi pose tissue-derived stromal stemcells after their isolation

from t he expl ant ,Tle. @ncentrathnceftkthe Bubydct adiposk nisaerdedived ervat stamntels it the
TR i L e
popul ation. Heoweyen(® dehempl sidenyabosl 10 10Ryellamnlqat lehsoasbualt e10°ae)smudier of
i pose tF st agef L G uRaE: el e dn gL conposi 1 ons of ¢ he

i nvention will beAd%x‘a}é{rgg?qn&ﬁengfeEt d?ftheaprgééﬁ{ i%ﬁ%g&?alins% %ﬁg@%e?ggf thg- 9., @

sterile, free of the presence of unwanted virus, cteria a r

pat hogens, asibigel adinese fissneoderived steamab siopencs, ie@nthostheells whichthaye begnrderived

adm ni strati . LEGL SRS u i |

pyr ogeni ci t yﬁghs] tﬁv\e'/re]?eall po gés)h%g%g ral g@‘?‘ﬁl 3@%%“&?‘%“3’? g%eg tcrié{r félgllug%s/surbge uf'nrt ed 30

by FDA O fi ceenokti@isof edjpes tistuarddaved stromd 3tem cells, ab weli @s tiadage enmynittedrentis s,

SuCh 291 BOS e bSRI R ARANS iRkAMb, 5 AT SBkLe SAILELALOG.ERARASHY 903 can

e used tor Transplantation into ani mal's, ef erabl y mamual's,” and even nore

preferably heetaner thdieisdetidnsfran thelzaplpntet.gy fldhged s vistoo Jo wertaib anbadiments,

g} | rt ou ¢ ihe DORORSCHS dreth Pnda%3REFout £, HBG 3, BORR FEAS! Bul8ShouTECRUSE
about 8, about 9, or about 10 passages from the parental population. However, the progeny

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

25 In certain embodiments, the adipose tissue-derived stromal stem cell-containing
compositions of the invention will be provided as part of a pharmaceutical preparation, 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
30 by FDA Office of Biologics standards.



| 5 sufficient autol ogous stemcells, adipose tissue-derived stromal stem
cell from-allogenic donor could constitute a valuable alternative source of
. stemcells for therapeutic use. It is known in the art that bone marrow
“stromal stemcells and adi pose tissue-derived stromal cells did not provoke
a response of allogenic |ynphocytes in vitro and consequently, allogenic
adi pose tissue-derived stromal stemcekls derived froma donor could be

10t heorically used for any patient, irfespective of Mle inconpatibility.
Met hods of admi nistering the adi pose tissue-derived stromal stem
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ex| sts
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i ngr edi ent s RHHABSALGH ﬁk%&@oseftgkdemeﬁ%d%ow sk &41- &tn%mu&g Goffpb&iions 3ap e

exanpl es of materials and solutions which can serve as pharmceutically-

accept allle d§inspidsiniosach gidelivery)devicry &8s 2 swings, indiffesent fyms. Boriaamele.dhe
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(6) gelatin su;( %)trt?a@ﬁfwh&h@onﬁﬁl%ms%&h?d h%kg' ‘?&: cocoa butter and supp05| tory
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hyd de;
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sol utions; @i ktoRQk RS pRISVed BEEAEHR A BIERE A0onnEt mmbygamsﬂ@%ucmﬁ (22)

ot her non-toxic, conpatibl e substances enpl oyed i n pharmaceutic
f or nmul at i ongacteria and fungi through the use of, for example, parabens, chlorobutanol phenol,

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



~In certain enbodi nents, the adi pose tissue-derived stronmal stein

| cell -containing conpositions further conprise an adhesive. In certain

1 enbodi ments, the adhesive is a fibrin-based adhesive, such as a fibrin gel
or fibrin glue or fibrin-based polyner or 20 adhesive, or other tissue
adhesive or surgical glue, such as, for exanple cyanoacrylate, collagen,

t hronmbi n, and pol yethyl ene glycol. Oher nmaterials that nay be used incl ude
but are not limted to calciumal gi nat¥, agarose, types |, |1, IV or other
col l agen isoform poly- lactic/poly-glycolic acid, hyaluronate derivatives

or other nuat atehadell dol@bditidas oftthedinven(iddO) belprefakedrBincdypdrating d3@Hse tissue-

49: 305- 311; Sechr,iest VF. et 200 J..Bioned. Mater. Res. 25,

| 9 534, 541, dRiMeETal fem 64/l ajiedbnd irain ARBRiccRual seseRatly g or
Hendri ckson [@Auet aab, af k8@dned OothBopngrddasmts dmdintbBedd ABgve, Ifblloedeby filtered
enbodi nent s, %hgg$dhe5|ve Is a liquid bandage, wherein adi pose

tissue- derlvé e stem cel | - contai ning conpositions of the method are

mxed with the |i &Hﬁé’eﬁ @e’ggﬁ‘ rﬁrﬁ%rﬁ[sl A sofMions \%i He %A}ﬁ&k@ﬁegé‘s Haﬁmf&eét%la _ion
conprising a compound, meric naterla I's applied to a
wound Wit h aaggpteple agm@m l@hbieuéh) sugmalsm lwospwlwsmgldt &uerosq; I(Zb@mrclby
vapori zationg® RroM 48R aRd Bbafol &t (3) cellulose, and its derivatives, such as sodium
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,
mannito] and polyethylene glycol; (12) esters, such as ethyl oleate and ethyl laurate; (13)
agar; (14) buffering agents, such as magnesium hydroxide and aluminum hydroxide; (15)
alginic acid; (16) pyrogen-free water; (17) isotonic saline; (18) Ringer’s solution; (19) ethyl
15 alcohol; (20) pH buffered solutions; (21) polyesters, polycarbonates and/or polyanhydrides;

and (22) other non-toxic compatible substances employed in pharmaceutical formulations.

In certain embodiments, the adipose tissue-derived stromal stem cell-containing
compositions further comprise an adhesive. In certain embodiments, the adhesive is a
fibrin-based adhesive, such as a fibrin gel or fibrin glue or fibrin-based polymer or

20  adhesive, or other tissue adhesive or surgical glue, such as, for example cyanoacrylate,
collagen, thrombin, and polyethylene glycol. Other materials that may be used include but
are not limited to calcium alginate, agarose, types 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.

25  49:534-541; Chu CR et al. (1995) J. Biomed. Mater. Res. 29:1147-1154; Hendrickson DA
et al. (1994) Orthop. Res. 12:485-497). In other embodiments, the adhesive is a liquid
bandage, wherein adipose tissue-derived stromal stem cell-containing compositions of the
method are mixed with the liquid bandage material. A “liquid bandage” is a solution
comprising a compound, e.g. a polymeric material, which is applied to a wound with a

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



215 filmon - the wound. Provi ded herein are also nethods for preparing
adi pose ti'ssue-derived stromal stem cell-containing conpositions conprising
conpounds or materials for use in repairing fistula or wounds. In one
enbodi ment, a nethod of preparing such materials conprises 5 suspending

t he adi pose tissue-derived stromal stemcells of a subject cellular

1 conposition with the material. |In one enbodi nent, the adi pose
tissue-derived stronal stemcells are sedi nented out of the culture nedium
and re- suspepd nafjbrin glue or gel. Fibrin glues and gels and ot her
fibrin-based” VeU¥hd adhesi ves are well-known in the art and are
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rivet, taCk,wﬁ’ﬁ ﬁB'rﬁater?a?r ?:Y"o@%&%dﬁ%& Al adlg%”%s&;' %Eltn%% s?r&%&l m%éi[s Ca'
mesh, patch, . arepair |ova or er| car

pat ch sli ngsedmrenhépetdlfdiemuhuread:ﬂmm aod r@ampendcd msxtféxmn,ghgwr g@d Ftbnsghxes
repalr/rege t devi erve gui de,
tendon r epa%ﬁ%eigl%g%g%\é{ @?% 1%‘as o‘f#—ﬁé e ac{ dh?‘se1 guare degl%% e IB%Feei(arp

filling agemomnwmmlyva\taudqle bdive enanple;vxa smmhéxcoiatly almtabkacﬁﬂmxr glgerkarlatth@n

devi ce, aft ocu pi.nal .fusion
cage, Skl n :ﬂgsﬂ%o@nl?u sffjrbcé) X ég' ifs ﬁab ﬁ%ﬁ Se@f?%@t’?‘iqﬁf émf%ﬂ@ dowel ,
| wound dr essﬁi@SEl@iLUH,mmms'emm@grandhmm at . Supports into which the adi pose

ti ssue-derived stoma' stem cel|-containing conpositions can be incorporated
or enmbedded or ont® agosh tistus-dstiveso stEoneg! ssigre - wHrcpniaigingt sempgsitionsegf the

cel | -cont ai nhmtl&pﬁﬁ%lsalvenfsewc&@afseﬁxoﬁd 'gnﬁlnﬁéqﬁ:alna’évﬁdec%r\@@éxﬁﬂ?eq & 25
reci pi ent-conpatibl e and which degrade i nto products which are not har nf ul
to the reci premt mpabe psutug, diread, Wmsﬂétrpllal eyiegiivetialbtke stapler foeas bane
exanpl esjf asna
Clote, o, TS ol B e Sniche bR R R T8 L pAIEbE Slalo QTR

bi odegr adablos peticeidisbspatabc| dide. oytherivdici pinp cidhesians bewich stent, gulded tissue

repair/regeneration device, articular cartilage repair device, nerve guide, tendon repair

device, atrial septal defect repair device, bulking or filling agent, vein valve, bone marrow
scaffold, meniscus regeneration device, ligament and tendon graft, ocular cell implant,
20  spinal fusion cage, skin substitute, dural substitute, bone graft substitute, bone dowel,

wound dressing, glue, polymer or hemostat.

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

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

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



pol yanhydri des, pol yorthoesters, and polylactic acid. O her exanples of
synthetic 30 pol yners and net hods of incorporating or enbedding cells into
these matrices are known 16 in the art. See e.g., U S. Patent No.
4,298,002 and U.S. Patent No. 5,308,701. These matrices provide support and
tprotection for the fragile cells in vivo. The support may be coated
with cells in any way as known to one of skill in the art, e.g. by soaking,
spraying, painting, inprinting, etc. 5l one enbodi nent, the support is a
suture, staple, absorbable thread, non- absorbable thread, natural thread,
1 synt heti ¢ t hriealeh arroSed eganent Pdtdat 804,008,002 dndf UVlSamesit Xdrexd, 708! Shegal | ed
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t herapeutic cateqori es; anal gesi cs, .such,a? no}pst.er oi dal antj-inflanmatory
drugs, 20 opfuRd sieguelientaining comnogifjons disclosedhreip fentesept novel compesitiafich as

anti hel m nti ast maybd BB@RIR HeGfethodnBikdbsed ind3.S. RildnD AGPIKEHRSH NE 13056 M0t i CS,
antifungal antibiotics, cephal osporin antibiotics, nmacrolide antibiotics,
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anti fungal t opitelabithethe conpobigion.i ves, antiviral topical anti-infectives;

electrolytic and renal agents, such as acidifying agents, alkalinizing

agents, di ureti cNOELPEHIHLY.aHRymitREfammies of dpefdl therapquts agembolpcladauthet i cs,

osnoti ¢ di ur libking tRPAREHR daiBeSRAT hdGedid EiRhia¢ Sonstcididd 'agt@-ixﬂlaﬂﬁrﬁidr)ﬁ&’ugs,

el ectrolyte 30 replacenents, ‘and uricosuric agents; enzynes, such as

pancr eat %Q efRidferagonisticand salicylates; anti-infective agents, such as antihelmintics, antianaerobics,
antibiotics, aminoglycoside antibiotics, antifungal antibiotics, cephalosporin antibiotics,
macrolide antibiotics, miscellaneous B-lactam antibiotics, penicillin antibiotics, quinolone
antibiotics, sulfonamide antibiotics, tetracycline antibiotics, antimycobacterials,
antituberculosis antimycobacterials, antiprotozoals, antimalarial antiprotozoals, antiviral

25 agents, anti-retroviral agents, scabicides, anti-inflammatory agents, corticosteroid anti-

inflammatory agents, antipruritics/local anesthetics, topical anti-infectives, antifungal
topical anti-infectives, antiviral topical anti-infectives; electrolytic and renal agents, such as
acidifying agents, alkalinizing agents, diuretics, carbonic anhydrase inhibitor diuretics, loop
diuretics, osmotic diuretics, potassium-sparing diuretics, thiazide diuretics, electrolyte

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



17 threnbolytic enzynes; gastrointestinal agents, such as antidiarrheals,
antienetics, gastrointestinal anti-inflanmtory agents, salicylate

< gastrointestinal anti-inflanmatory agents, antacid anti-ul cer agents,
gastric acid-punp inhibitor anti-ulcer agents, gastric mucosal anti-ul cer
agents, H2-blocker anti-ulcer agents, cholelitholytic agents, digestants,
5 enetics, |axatives and stool softenegrs, and prol cinetic agents; general
anest heti cs, such as inhal ati on anesthetics, hal ogenated inhal ation
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benzocai ne and procai ne; (33) nuscul oskel etal corticosteroid



15 anti-inflanmmtory agents, such as becl onet hasone, betanet hasone,
cortisone, dexanethasone, hydrocortisone, and predni sone; (34)

1 muscul oskel etal anti-inflamratory i mmunosuppressives, such as azat hi opri ne,
cycl ophospham de, and net hotrexate; (35) nuscul oskel etal nonsteroi dal
anti-inflammtory chugs (NSAIDs), such as dicl ofenac, ibuprofen,

ket opr of en, ketorlac, and naproxen; (36) mnerals, such as iron, calcium
and 20 magnhesi um (37) vitamn 13 conﬂ@unds such as cyanocobal am n
(vitamin B12) and niacin (vitamn Bs); (38) vitam n C conpounds, such as
ascor bi ¢ aci ¢INFBnshd(B@npia; (BNantigrbioapaitindtectiwblactass aa&aqhmrei @l .dapsdngert ai n

enbodi nent s, e therapeuti ent. be a h fact r t her | ecul e
| T oot s (i RE Pt forb Gt Rk i St eydine e s (BB °t b
i nduce 25 {j i ][ami-redbfrifeﬂalaﬁmhdf?hiv@nsxﬁhﬁi ﬁ@lﬁﬁ@g&@idbvdﬂmﬂh 7h antivivel Astitinfeatvd may
be sel ecte ro suc actor .that .ha een. shown to j.n
di fferenti at P&H™ f"éf%(‘e as yelaVh SeaeiElgYE lf“iﬁ?fefa%élﬂﬁ’nﬁ’ﬁe?fﬂﬂﬁ%d%;@ﬁ%Eﬁmﬁf’gr ein
may, i InI cert adpm:aleaﬂiﬁcmh‘eatia;ref1 ss?c}n@ aMighdterititSB,Wlotfit & icon&foledand nystatln, (19) g
natural | y-occurring .gr,.owt act or.. For an ,.a vyaria e ner at e
by, ki g CoRURIOLITRIEE e e Bok RS kgD Hedeali apﬁéenﬁle%%ﬁrrtfiﬁ %ar i ant
in one of th%cfuwgé;t@l)fl@dp dsﬁ}emsﬁylsaﬁeﬁﬁémb@@atp@w@mﬁﬁ-s ghﬁ&eu‘cs; REdhi ;g nal
assay known in the ar vat.i ve lr&}‘)ons refer to

the inter chamj‘@é%?”le (23?) 611““711%5‘513’@%%9’ &Y%ngh??raﬁ?ﬂagﬁdaz LIﬂ??s“é‘ﬁarrpl e,

a group of aBgenR, sach SSprbeenbdi@ (@5)'eﬁf§&\{eh @ucﬁla@IRNﬁéa&hasNage Qi()}}@ht[bﬂmen@d aRhne,
val i ne, uci ne, fralnd i sol euci ne; ? am no_aci ds havi

al i phat i (,1 hy 8 Bleghlomeraingh @7 sakicy aé‘?elgi‘ﬁtfémé?ﬁtﬁlal RpdHlamenatory gargg'gf) B & no

acids havi ngsﬁf&beﬂ’&nﬁoﬁ PhadtritOacid- Sl CiRibAG dnf- uﬁzeﬁ%fsaﬁicﬁ‘@s aRepraiowd; vy ne; a
group of am no. acids having aromatic side chains iIs | al ani ne,

tyrosi ne, and2Ploghst aphulger a&“@j’f’ SHRY 38 Fimetifling f%?t@eh@%tﬂ@eb"é’éﬁrém%‘?l% ®MNai ns
is lysine, aﬂl@bsmnﬁesucﬁrhg ﬂah&&l{ﬁéen@'l)?%r@tug ﬁgm gfchaagleﬂ%ra&wﬁ Bayvishg

sul fur-contajning side chains’is cystei ne and hi oni ne. Preferred
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val i ne- | @5ci RR:ihARhAMEHNCagRRENYIA! AN NBsdoMBRARR; b¥amBBaBhd! NidARone,
al ani ne-val i ne, and 10aspar agi ne-gl utam ne.

dexamethasone, hydrocortisone, and prednisone; (34) musculoskeletal anti-inflammatory

immunosuppressives, such as azathioprine, cyclophosphamide, and methotrexate; (35)

musculoskeletal nonsteroidal anti-inflammatory drugs (NSAIDs), such as diclofenac,

ibuprofen, ketoprofen, ketorlac, and naproxen; (36) minerals, such as iron, calcium, and

20  magnesium; (37) vitamin B compounds, such as cyanocobalamin (vitamin Bj,) and niacin

(vitamin Bs); (38) vitamin C compounds, such as ascorbic acid; and (39) vitamin D

compounds, such as calcitriol.

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

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

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

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



~As those skilled in the art will appreciate, variants or fragnents of

pol ypeptide growth factors can be generated using conventional techniques,
such as nutagenesis, including creating discrete point mutation(s), or by

truncation. For instance, nutation can give rise to variants which retain

substantially the same, or nerely a subset, of the 15 biological activity

of a polypeptide growth factor fromwhich it was derived. PreNovel Adi ose
| Tissue-Derived Stronmal Stem Cell- Containing Conpositions Met hods of
preparing the adipose tissue-derived stromal stemcells conprising the

above- descr i %@oﬁuhiﬂlﬁ%@g%f cfer éxihe injesphapgegbilityrof mesidust kayingsimilag sifle eliairisn gor
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are isol at eq,pffRmide: S ) [ e
final adipose ti ssu% 3?"%.‘”\?2%" %Qﬁazin §F1%n§%f Hpﬁggﬁ?daﬁgﬁﬁgg%gﬁp&%éshﬁﬁsyns are

t o be i ntrodysinedargisgwe ved histidine; ond ergdupsifamineidids havinganer-doataining adeed from
any organis I r j ani sm
i 1h s poser i E R Ehefiohng FtleRERERmER il P ARt BT o
i s mamal i arre: ivaléte-lpucafedsaicinet phenylelgring-tymosing, lysimerargitddd, alagwevaling, and

enbodi ts, e cultured for at |east about 15, at |east about
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days. It Is pr ef g alse skillad i€ el St HIP afprddans] &drihrds 6uha$m@nd MNPRIpebidd MProve

t he honogeneity of the cell phenqtype in the cell ation. In certain
enbodi nent s grq‘%b, fecterp §alaeb@ %%(‘Bréﬁée‘&migncoéﬁ‘?“ﬁlaﬁmi tﬁfél.mqa%s |SECls S PHAGENSEISH ture 5

passages or indlAfgaged %HIS(IJI@Q ink Hfuﬁﬁoﬁ(h)”&sby tridea@inh &for I¥RACH, ARAiS cdnhe
cells are passaged at Jeast four tinges, | east five tines, at |east six

tinmes, at | @H@t“%eﬂ?eWﬁ%e%hlc}hfeti‘léa%‘?“"@i“@lm thej sAEY; ORmerelngt SWstte of ites, or

at |eaStlSte@l(ﬁdgﬁl%ﬁacu{rffty6&@1}%&?&%@& BRlor ﬁ%'%x&ﬁ?w&a&%&ﬁd nore than
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popul ati on. 3l ndekedthodshef'cBteparimypNdvel evdirsnel €fissun-Detil¢dirSronnabeftemi Celly so
| ong as thechormglerteit .0f the
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Methods of preparing the adipose tissue-derived stromal stem cells comprising the

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

least about 10 days; and (g) expanding the cells for at least two culture passages.

Preferably, the adipose tissue-derived stromal stem cells are isolated from the

25  adipose tissue of the subject into which the final adipose tissue-derived stromal stem cell-
containing compositions are to be introduced. However, the stromal stem cells may also be
isolated from any organism of the same or different species as the subject. Any organism

with adipose tissue can be a potential candidate. Preferably, the organism is mammalian,

most preferably the organism is human.

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




10 cell phenotype is inproved and differential capacity is nmaintained.
Cells may be cultured by any technique known in the art for the culturing
of stemcells. A discussion of various culture techniques, as well as their
scal e-up, may be found in Freshney, Rd., Culture of Animal Cells: A Manual
of Basic Technique, 4th Edition, WIley-Liss 2000. In certain enbodi nents,

i the cells are cultured by nonol ayer culture. In one 15 enbodi nent, the
cells are cultured and passaged as des¥#ribed in Exanple 1 bel ow. Any
medi um capabl e of supporting stromal cells in tissue culture may be used.
Medi a folr mul ata'ydsplas ladiadboind 24 d&@}l\)/b@xgﬁt;leésgﬁé@lt gutdaynf If isqfrabﬂaalsttﬁatidanéh ufde, but
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I nstitute Medopulded0 (RPM Media 20 1640) and the |like. Typically, 0 to 20%
Fetal Bovine Serum (FES) or 1-20% horse serumwi ||l be added to the above
medi a i n order t olnsegppiorembpdigmepis.ohe bellsfaresexpendad iceyltuge fanay logst éth@ﬂtM}yt es.

However, & defi d . f rs,
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200 ug/m . Thes @dodo%eceha@%oahﬁfehege:ﬁe %élrs%bu1@}e%mmbﬁﬁayeayulﬁee Sinadley OF

transiently 5 transfected or transduced a nucleic acid i nt erest
usi ng a pPas ﬁmhodnvw,ébe GsHls aqetcehﬂﬁ@ﬁ W@aﬁ?&?@@?’ d@@lvl&ﬂ@wmmércl %ﬁl‘é:W aci ds of
i nterest include, re not ted.to,, thgse,,encodin ene roduc

whi ch enhance theAIB'rgla uer; Coaﬁabclﬁ gx‘fplp%lgg ISE?IS Cﬁ%{t ngssge%p rrleen |n
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Sommer B. et cyddkineb,1@9Norfadhddtin Fﬁ§ﬁ#%trbﬂﬁ£l cild aft® <A&drocytes are identified and

provided at appropriate concentrations in the growth medium. Media useful in the methods

25  of the invention may contain one or more compounds of interest, including, but not limited

to antibiotics mitogenic or differentiative compounds for stromal cells. The cells will be

grown at temperatures between 31.degree. C. to 37.degree. C. in a humidified incubator.

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

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

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



O her suitable nmethods for transferring vectors or plasmds into stemcells

i nclude |ipid/ DNA conpl exes, such as those described in U S. Pat. Nos.

5,578, 475; 5, 627,175; 5,705,308; 5,744,335; 5,976,567; 6,020,202; and

6, 051, 429. Suitabl e reagents include 20lipofectamne, a 3:1 (ww |iposone

formul ati on of the poly-cationic lipid 2, 3-diol eyl oxy-

N-[ 2( sper m necar box- am do) et hyl]-N, N di net hyl -1 - propanam ni urn

trifluoroacetate (DOSPA) (Chemical Abstracts Registry nane:

1 N42- (2, 5-bi s[ (3-am nopropyl )amn no] -1-- oxpentyl} am no)

et hyl EN, N- di Aengilin_and 3strgpteingeinc Thed eansenyiationy pf perpeiiimaimathic rehernigatly defined

trifluoroace I tl am ne
bt modRfifl i fBBuNYS bl JdoRlofls g%gheﬂ% coRQARRIALE N RLNBAGh

(DOPE) in 25 merrbrane tere wat er ormu

Li pof ect ani n@CQWGW@aWICamrémdMIGHQQWWDﬁ@uTéQﬂﬂgzﬁmbgl es # 11668019).

O her reagents i ud FUGENETM 6 . Tr ansf ect i o Rea ent bl end of |ipids
{in non-1iposomal nIf%S ?ff 8 155%e ACEpBomas SR 8 ISt(dl T fTARSFNEY £ r om

Roche Di afjnosinsfesteCor @ns&he&cﬁﬂzéﬂéﬁﬁclmﬁﬁ@d bf 1ﬁ@?é@t>ﬂsfﬁ|§’|atﬁla%ﬁﬁd Qﬁ&lk@@lté’r@a@ﬂ@nt (a
I|p|dforrrulat on fro nvi troge #204110) (ﬂxgnsfectlon of 30 stem

cells can beveﬁ F SEHRR G Nyglews & ﬁ‘&?rﬁ t iipgudeg by a a net lraued fopihess enepfipg Roach

and J.D.  22gdvk Meidadis (VBQQ Zhhdviod ﬂ@@ﬁodu&xdﬂﬁif extBAc@ilular]aﬁgtni comprleAt lfund iif al
with stable genetl c alterations nmay

vect or syste for uci tem cel |

be based on %BWB?/W? ‘éﬂ‘?% ‘fétgr’é‘?ﬁ“?rl?z}éfél ! orgntePlbe pr epar ed using
commerci al |y avaiggh sd\ﬂ&tfo‘dso APORENM §1rﬂdTr& %1&8 %e%% ‘?1% P&r%‘zflmte
vectors carrying regulatory genes into cel’ g ean b

i nt roducHY igstlecanthe perdrined Nnthrvmbteatpzsr(a@ub\tmus,estrdwru&%emasmiattdU/rruspIoosphat e
DNA precipit i M AP)
or 1 thr be TrdacBh ERRLERY todeh thARRE HERICHS o ROPREM TRl AP
vectors di r esfettioni (wird unitsecdl) of:bmmubueo QO(DWhe@el(sBmﬂa:dlempaied ©ttheavirus (11 999)
Nat. Med. 5: 9 r c nd, det ection of .functional ot ei ns
encoded by tsé’glgleggeegr{esgﬁ%t %Otng‘i’b&%ﬁ%ré; grr* thg < PR L IR RS A &8RS e%é%eﬁ[ ain a
readily det aucladslpelyn&ylcEmngmeLlp@&cdam&: 'ItMLefoxgarmmdbf Uhmes*.@%houm(ameirn or

means. 4NErREIC S TR OSYF i SO haeR TAhine R A aeE TGP ho

invention cdmcétA%49. novel rret hod for using adi pose tissue- 15 derived
stromal stemcells in treating fistulae and wounds. |n preferred

enbodi ment's, t he Ofr patableymatiads fordransiening veqteralor pleamide dite stemcelldiselnded from
the adi PoSe idINR Qnpldies, Ul BClholadigidh SRUEH. pdINGL Net7spE! bis,

enbodi nents, the adi pose tissue- erlve stro stem cell's conpri e a

adi pose ti S§L7@ 4881 % &4.336r §:986,56T mI20R02;- arsin6.85 2% 69@@5@@@& ineluds i bed
herein. ZUO‘Q’giﬁ@fectarﬁan,ee[ 3.@r(@%rl%§&ﬁl§fo%ulgtfﬂn%?§ﬁe ﬁdl?—éé{%ngquﬁy f,?.dﬁ)tk{y%WJ stem

cells may

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

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




20 used in the nmethods 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.
111065, 461 "ldentification and Isolation of Miultipotent Cells From

Non- Ost eochondral Mesenchymal Tissue", filed on February 25, 2005 In one
enbodi nent, a nethod of treating a fistula in a subject conprises: (a)
closing 25 the internal hole with a suture and (b) delivering at |east
| about 10 x 106, at |east about 20 x 10%, at |east about 30 x 106, or at

| east about 40 x 106 adi pose tissue-derived stronmal stemcells, e.g., in an
adi pose ti SSlMcNiﬁﬁhi(MEI!) Methed®in MbleBiot €BS:1 csmtaaiemlmgv&amséntsifomreductdge

I nvention, to the utured internal hol e ert.ai odi nent s,
oo™ whor oi MU M A SPERy A ERIGE Ty RO FEPERES P EHREREY Fray
further conprhéfay bepreshedd vimigico@imarcdly sedlahielvidgsempbneats. | east about 20 x
106 cells, at |east about 30 x 106, or at |east about 40 x 23 106 adi pose
tissue-derived st Fentensisetion of @laswid vectgrs catryingeguldiopoganes intosthestera siromel
stoma] stem [ ed
SUtured %‘t e%ﬁgs caﬁ%@tn?tfo'ah&g 188fmé)§é11E ﬁrgghogé gg?u&g{?éfse&v?] é%ﬁgfgxgﬂl?%h%

ti ssue-deri vé&l&pmmuospemt@eﬂcldcf@xgmtammodg(lemmmm SN, QAR rpr ithireget hod
i s one whereiy t t t % S;
70% at Ieastﬂn%%laéﬁg%z%ép%g ing Brtgctn g’%%lg&r # %lggt %acg%su'? 1r%c§%xhg)? east
about 95% or bpm@flmﬁhblpylyater(Iﬁmsdwétmdt(lw&fagw $88%-679).99% of the stem

cells express the_ CD9 | O, 13, 9, CD44, CDA9A.
CD58, CD59 CDOO ahfi/ Bt t’%%s“ﬂ%t@&?@%%ﬁ“&ﬂ’&?ﬂ ﬁ&?‘e‘%%ﬂtfa?‘%{?s%’t ‘hesﬁh‘v’én%?dF ose
ti ssue-daoi vepalsdr phidmid BNAW@ed wilbdthaina R@dily detectable marker gene, such as the

green fluorescent protein or béta-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 adipose tissue-

15 derived stromal stem cells in treating fistulae and wounds. In preferred embodiments, the

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

to be treated. In other preferred embodiments, the adipose tissue-derived stromal stem cells

comprise a adipose tissue-derived stromal stem cell-containing composition described

herein. However, other preparations of adipose tissue-derived stromal stem cells may be

20 used in the methods described herein, e.g. such as those described in U.S. Patent Nos.

6,777,231 and 6,555,374 and U.S. Patent Application No. 11/065,461 “Identification and

Isolation of Multipotent Cells From Non-Osteochondral Mesenchymal Tissue”, filed on
February 25, 2005

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

25  the internal hole with a suture and (b) delivering at least about 10 x 105, at least about 20 x
105, at least about 30 x 105, or at least about 40 x 10° adipose tissue-derived stromal stem

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

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

30  second dose of at least about 20 x 10° cells, at least about 30 x 105, or at least about 40 x



210 conposition used in the nethod is one wherein at |east about 50% at

| east ‘about 60% at |east about 70% at |east about 80% at |east about
85% at | east about 90% at |east about 95% or preferably at |east about

1 96% 97% 98% or 99% of the stemcells express the c-Kit, vinmentin and/or
CDO0 mar kers. 15Conmmon net hods of adm nistering the cells of the present
invention to subjects, particularly h n subjects, sone of which are
described in detail herein, include injection or inplantation of the cells

into target sistes in the sub ects, the cells of the invention can be

i nserted int &0 zdReps VW?dﬁéW?égoml%WF@@r P8t &t 63 aflippscolifgies desinedy firomal

| injection or stbrﬂ’l@l:lﬁéﬁn@diﬁlﬂé‘eonﬂfosﬁlb@oﬁﬁé inSertiBh, %o B GlosduREddSnterabiibIdel | very
devi ces include tubes, e.g., catheters, for 20 injecting cells and fluids
into the body of Ia arneﬁhmpmebadusuib,j @ctadlpbst tisspe-ddrved etloreatbach relhbontdihieg t ubes

addi tional ly . , e, . thr e s.of the
i nvention can ‘é‘s:}ﬂn%{ gglggfg i ﬁe su rflgc legyt @ Ougggyhatgeﬁso%gf‘f@r# *he
cel | s of $ heleashalgmt 7o, ata\wsh@oulr&)% taekiast abaut Sﬁ%hataead@bb\rteaoy/o,dekeastabow. g., a

syringe, in or s can he suspen in a
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preferably sterilw aadtflerl ébodirh Gy, A€ a@%&&nﬁssﬁéj%v&ﬁ%ﬁforﬁil'é&gﬁ%ﬂ bdn¥aifixg StS-
Preferably, the solution is stable under the conditions of manufactufe and

storage #hd PPweuticretsed ithesrethodds ersnvhaneinat forrt abat PO, Yfleast dhovotlarst sms 30
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chl orobut anol, phenol’, 24 ascorbi ¢ acid, thinerosal

Sol uti ons of95her mreforablyiablsast abPubR6%r9aHa PEE 0b$9% ntbe p@myp}lm@ppﬁsweﬁ&t@r
cells as de%ﬁ&k&ﬁ%@@f@b@om wspharmaceutically acceptable carrier or

di luent and, as required, er ingredients enunerated above, followed by
filtered sterilization. 5I n ot her enbodi nents, a nethod of treating a
fistula in a subject conprises: (a) closing the internal hole with a suture
that conpYises aliopowe méthelyeof ddminjstating tthorells of thenpressht iyerdioy to sibjests a

subj ect adi LulaS FUEAEH ¥ L on.
Sub ect 20! BaRg ARGk cLe Sork Bl SESUL B ORI G RATRASL
stromal st emrer@plant@tmtcé‘thﬂ CNQS inttprgsti sutmnsh@aué]edesher ¢dble df thn indentivinican b U. S.
Pat ent Appl i; ichis
i ncor por at ed %%ée)ilﬁml\%delr e(rﬁgﬁéﬁwhj&mﬁgaﬁgm%& Egrgéﬂ%ctgoﬁi Osr?)rgn‘glgnetat oti ment s
further conmpf |t1seecell(8d)1t0dtbepulseqtap5n@ ddliverty dee'ass inolude ftutss,ué.@, tathbatdes,aiod (e)
filling i a teri al certlne the
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ti ssue- derl \led tubty a«khhormﬂyerhawelal eedle,. gg., o syoinpg throopleothice tHeudedls of the
conposition, er 5Pr f.erabl .tge terial. is.a.fibrin-based
pol ymer or at ﬁg%(invcgngg% Lzlacs?d 51% SP\% e°5€t&e&é§}Fed %claggl 'ﬁf@(a??ltls (fsfr‘iheelﬂ’ﬁf}é?‘}rent s,
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treating a fistul ect co
9 aqueous guf{’er S(?lutlonsJ solvents an 3lspers1on 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

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



- 20(1)deep scraping of at l|east one fistula track (ii) closing the internal
| hole of the scraped track with a suture (iii) delivering at |east about. 10
1 x 106, at |east about 20 x 106, at |east about 30 x 106, or at |east about
40 x 106 adi pose tissue-derived stromal stemcells to the closed sutured
internal hole, 25e.g., in an adi pose tissue-derived stromal stem

cell -containing conposition of the invention. In certain enbodi nents,
e.g., wherein the first delivery of c@tl's is insufficient, the method nmay
further conprise: (iv) delivering a second dose of at |east about 20 x 106
cells, gt | ea?brb&bmﬂ, tﬁiﬁle?@sélQﬁnd the like, |Sb&ﬁijbn@bigthte 1ﬂ&nﬁorﬂ.6aﬁ1dbdjb@pe&ai })yh I
tissue-derived stromal stemc ase 25 ed |1 nterna ol e,
e.g., in an JGPpYewg Ii’rg%elﬁ‘éor ﬁf %@S‘é‘lbre%ﬁgf’ms‘f‘ érﬁh?:tg}afe“?fi% YARP F 8HpOsi ti on
of the invenbt ailuenStf] dsi requifedP b@EE nghdiénts adnamedted Uiboty fdkb@pedsey ﬁﬂlbﬂag al |
fistula tracks.to.be treated for exanple, a curettage needle is introduced
in the fistufgFHPUY and an i nduced bleeding is 5 produced by scraping
the fistuka Wa"sln'&aleprﬁ@sdlﬁl@ O &l mo@%g%& fd BEhIR i ot dobnplilds! e
fistula tract. Recent clini ca st u I es é I nventors suggestp

natural fibr FlﬁSHpﬁ e unierdalti;@let Wit a setneghat gommﬁe) édipege alsweiﬁéque&ﬁompk st@m
conpared w t I el t

preferred e 1 h)ﬁgent o &'Ita Pﬁsloglssu%d ‘;eealsﬁglgﬂﬁlf%rﬁcen &ﬁ{aﬁ‘fu‘%cﬁgi tracts to
be treated aS‘@hrﬂl}turﬁfSI ¢0|a®d wwﬂt pells Uis Hhersubiact adiposg Ossugprlefived) stromap sisieeddlb| y
carried out r S; r

ti ssue-derive ag ?l?%én%"&%gsl%%%%eeﬁscr%gﬁl aclﬁkalhnlg,“gl Iigrr%%é?{&% fiea é@yﬁ(?r%jﬁ)@%lz%lh into
the fistiba ﬁ}aﬂbstzblrmngH,ﬁ@Oﬂ‘,M&\tctlllﬂn«tmuedmnbxmﬁqw@e two injections of

10 mllion ceIIsTgléon 3 cm of flstul rac The n'eth sdof t he i nvention
may be used to tr'@SfOSHINYS Mayy pome ?’H‘Eﬂ ]Bﬁrcﬂ{ﬁ‘l’nse eep scraping of af
least one fistula track and (e) filling said fistula track with a material. In certain

r—rH.

embodiments, the method may further comprise delivering at least about 10 x 10° adipose
tissue-derived stromal stem cells, e.g., from a subject cellular composition, to the material.
15  Preferably, the material is a fibrin-based polymer or adhesive, such as a fibrin glue or gel.
In certain embodiments, the dose of at least about 10 x 10° adipose tissue-derived stromal
stem cells is already encompassed within the material, e.g., such that the material comprises
the adipose tissue-derived stem cell containing-composition.
In a further embodiment, a method of treating a fistula in a subject comprises:
20 4y} deep scraping of at least one fistula track
(i)  closing the internal hole of the scraped track with a suture
(i)  delivering at least about 10 x 10°, at least about 20 x 10°, at least about 30 x
105, or at least about 40 x 10° adipose tissue-derived stromal stem cells to
the closed sutured internal hole,
25  e.g., in an adipose tissue-derived stromal stem cell-containing composition of the invention.
In certain embodiments, e.g., wherein the first delivery of cells is insufficient, the
method may further comprise:

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

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



15 limted 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,

ent erovagi nal fistula, gastric fistula, nmetroperitoneal fistula perilynph,
pul mronary arteriovenous fistula, rectovaginal fistula, unbilical fistula,
tracheoesophageal fistula and vesicovgginal fistula. Preferably, the

nmet hods may be used 20 to treat intestinal fistulae, e.g. those connecting
the intestine to itself or to another organ, such as rectovaginal fistula,
entementeral fi stBid eMMGtut aneous fistula and enterovaginal fistula. In
anot her pref ce% @%ng i&gfttxﬁs%gtdem;ela%t 55?51@9:91 Cﬁﬁr%Xntgﬁmg%&gpésﬁloB ?ﬁte in gl?cio'flal or

uterine fistu 0se connec self or

to anot her or gan StepUDhs prefegadly/dadiddd dut By aaea,scrﬁlﬁﬁg anvagulaaalacﬁsltzsbeltraated for
ent er ovagi nal tul a, and vesicovagi nal tula. 25The fistula

accessed fore@@Plg ?:éﬁ’reﬁtaéﬁé’le?d??/fsa‘mé cqfgint %ﬁﬁtﬂlév%‘cﬁ Anq AR ngpged l%eedmg lﬁ/l a

i nci sion,s Caﬁirb(ﬁicétf by Sréping the fistuldwaRGh BRIer REHAL WRGal ﬁanmmslwmfﬁnttﬁ@atl ng
a wound in a SLf%Jéect conpri ses closing the wound with a suture and (b)

del i vering af Regent elinigpl ﬁt“i’é%gy the inven{ap s‘éass%ﬁhazéle%a@@bﬁb% prpdised  about

30 x 106, Ol’byathls| s@ﬁﬁingmm ©#Q @Yef@@&i @;ﬁioﬁ@%ﬁpﬁx’eé%‘tﬁ tﬁ'@ﬁéeV&d afffcRMabriSt em
30cells, e.g., an adi pose-tissue derived stroml stem cell-containing

| conposi ti on, Se‘i‘l?)“t% [feerefors 18@0@@@“%‘11?‘8‘?‘@6“%858‘3 mﬁh@e?ﬁt&P nvertiadhaEstilar e g.
wherein the tdchs$d betRlated Ao filléBkSsubBmb@saf fi ci ent, the method may further
conprise: (c) delivering a second dose of at |east about 20 x 106 cells, at
| east abBut 30 xS&pqjv)os paferdtdp strrieh outt bydldeal dbﬁﬁemdfpims&ll‘sifsswmbﬁr awved

sternal ste i pose-tissue deri. SiroQ

cel | -cont ar nirestuubadivey ief% SpRANT N ERECPRRRISE T I e R e

enbodi ment s ﬁstuﬂvews/lbLaMgmm/ﬁduda fradt] Eok extunpleawoaniepioaestt i0arilleondelld aleg Bt r onmal
stem cel | - cont a}lgn pﬂqg pnposi tion of the invention, e.g. a dose of at |east
about 10 x 188aG15o%E" ti ssue-derived stromal stemcells enconpassed within
a material, e.g. Theheiholdat b I?x%/efﬁ%n%éyabe GRARS 'tl%@tsanslrfﬁuﬁaﬁlnl)diﬂcﬁ{ but not
conp05|t|on mhereln he materi al for exa , an adhesive or glue. In
ot her entfodilimisd 40 a%Pr?Pé%l Hisilap pr ﬁﬂulwre@m pigfeesl %tﬂh’d afterioyeroypfisele @oidt i ses:
(a) closing ghe V\QMQI(}" Vﬂshha a oSl eﬁshh@t cﬁﬁlﬂﬁﬁlhss efistdd) %&?oehie?‘a?uﬁstgﬁr' ved
stromal stemcells, é&.g., froma subjecét ad I pose-tissue derived stronal
stem cel | - c@h@%ﬁﬁ%“%dﬁﬁtb%l enteravagdak Histig, ugastsicc fsivlad mgtroperiendels fispudam t he

subj ect adi e i i ons
are descri b@gﬁ??ﬁ) e? uﬁ"l]loqgrlrg/love a&%ﬁcﬁlgatf@ta gk&&la%m%p '}fsﬂflz{‘ Hﬂbﬁﬁ%pﬁsctm

11/ 056, 241, th¢heeeophagded fistukarapd Msicragital fishilae hPrp@rabB' theouethis ataydbevegdei n by
referen Se i . A

i i gy et (RERITHRAS S SREL: FRCEHE b el or I8 IR Brgen,

syst en cal | yuabras k@ﬁungyaldistuﬂmentsnoereer@lfﬁssﬂa wnﬁemgutariaous:ﬁstulalamd endyodigimeint s,

the adi poseg ived.stronal ceII Are f ted in an, adlpose
ti ssue-deri vétgﬁst rong{her ree%@lrrgcellen%gdlmte%ﬂ]hlenmet r?‘pm%y at % ﬁt Vagnta af’ns a 20
t herapeutic uagamﬁstulafs egethosd doaakcaipihe vadinm @tuth te mﬂmﬂwrr‘c& aﬂmher bi'gen such

th t t d t with th
ot hode. - beParath EHEL R AR S Bty AR b g i an s RBE R e t or et
In some e nbodl e TSt oy QT RBRUA! Br ABEBY rbBirAITh) SLB6Edndth ke a4D] ect

before, during and after the methods are perforned ‘on the subject

Exenpl ary tﬁéﬁ&‘[ﬂé‘lfﬁ‘@s edjgiersetar e descri bed above. In pr ef erred enbodi nment s,
25 therapeutic forbth reat (ptftof .Cr at es ? sea re adm’,r}i stered
to the subject. PF% ‘?’5’;081»“6 L3R P AF “%:aé‘éé% gogprises: (@)

anti -i nf | anvinting the agent with u@iauasanagg riklvesiogpy least algunesall ofratrieast about 20

bi ol 001 cal. Sgantaeetect i fon Fad Speg Ah oLt lios? B Pt domd

ant i di age headlls,aggnirsars idiposasisslieiRenaixstioaiab stehlmﬁroafiﬂaﬁ&xg @RfposinGe it Ehe




30l n enbodi nents wherein allogeneic stemcells are used, supportive
treatnent may 27 be required. For exanple, immunosuppressants may ‘be

adm ni stered before, during and/or after treatment to prevent GVHD,
according to nethods known in the art. Prior to admnistration, the cells
may al so be nodified to suppress an imune reaction fromthe subject to the
cells or vice-versa, according to nethods known in the art. 5The dosage of
any therapeutic agent will vary depend®®ng on the synptoms, age and body
wei ght of the patient, the nature and severity of the disorder to be
treated or pk:lbvaalnstu&z@bd Whmdr anltertaid ertebdiniingt €.85 whereinathel fitsh Gelfvefymfclzfallst iRe

agent. Any of the subject for i ons .m adm ni ste e dose
o 1" di v! dedrlBGistt Hgegddy gi-Ternrer L dieeraneneel firg o fedabifhey
det er mi ned by xeh meluuetsleksnamt 30 xt H08s@ apfieastkdbolt 40nx ubﬁeacﬁ,ﬁbsanlhsuerdem&dt aught
! herein. Al so, tures nor e. t han onether uti ¢

R i st or g sl T selt, FRer By tEoE s SAG e ot Pl epriig
conposi ti 6Nns composition, ko &eaped sfurédRoing. Gasthdendddiniehis; the @duzﬁlrrﬁeube filled

parenterally, hal ati on,  spray, topical recta nas buccal |y,
D a1 o Y i o lhdote s om Bk etk andiie, SomasitbR ph elbvetion

herei n i ncl udgsa Gubeiit aasBsUt 10 Iitll)%\ﬁilﬂo@él@ééulésderivéd §tﬁ9ﬁ&ll1§tblﬁ,cells]eﬁcompassed
intranuscular, intra articul ras vi al, emal intrat hecal,

i ntral esi onalM M AMAFHA S o e a{élthafﬁ‘f coé‘?prﬁs?f'f %F%ﬁ‘aféﬁlﬁﬂ‘?sﬁl?@s eren  The

preci se tinmetefmadH W, Fo &latPl, aN ddi@sWeBE gk, aNYotRAlehibdiRfits 24 afdtholi gt Wi |l |
yield th% nost effectlve treatnent (in a g)aven patl nt, Wil | tﬁgend ypon the
act i vi ty,'0phBpaTRE BRIOHRE ESUDISHEOBPEEY 4P ms.t#eyww eGP COPBHS UNd,

physi ol ogi cahdigie dishieRri®dd st&fndl NenPatliseRly., (i&ie! 1 dhHjet APosSEXue dirhRase
type and stagwagener al physijcal condi tion, responsiveness to a given

dosage and t pletegh e:—%ﬁtiﬂalﬁ; comppAsttien.o Puckdurgsoted WEh cellsrfepmt the S}ﬂmr@é The

gui del i nes pﬁ(ﬁ;&ﬁ@h@éﬁeﬂ@ﬁ@dr‘mﬁ&m Q@m %ﬁ@oﬁtﬁmagtcbﬂb@s%o&@%ret a@s,ame f!ﬁ deﬁﬂg :
det er m ni ng t he op timumtine and/ or anobunt o adm ni stration

require no nifoEe ?‘H’dﬁ U- 3 JtafenbAnnlisation o d HP? ottt e led Péf?%a%fm’rg?ﬁ?’t‘ﬂ?*?}h‘g t he

subj ect and pdipshiedtetin®ydgsege. 25and/ or tim ng. Wi |l e the subject
is being treated, the hea?lth of the patient may be nonitored by nmeasuring
one or nore of tﬁéermétbodardesdmbdd «abrszeanaypﬁzetﬂat mmp:meddmmmlngmr thagpauti24- hour
period. Treatng n ene m ni stration
BRd For mul a KN it AiceEheiie RUBRL S SutarRghy gt Risaly B3fe fte B Mufof F

nmoni t ori ng. &hanrmtbtoémten@ﬁtﬂemﬂlpbﬁe m:sﬁd dutlived btromal aevtatdilataed formuldet é5 mh ne t he
extent of i r?&p%seq%sue-cpe%vgae 4 Ialngtem cell-containing composition which contains a

20  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,

25  therapeutic agents for the treatment of Crohn’s disease are administered to the subject.
Exemplary Crohn’s disease therapeutic agents are anti-inflammatory agents such as agents

" comprising mesalamine, immunosuppressive agents such as  6-mercaptopurine and
azathioprine; biological agents such as infliximab (Remicade®), antibiotics, and

antidiarrheal agents such as diphenoxylate, loperamide, and codeine.

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



+ 28 sanme paraneters, the first such reevaluation typically occurring at the
{end of four weeks fromthe onset of therapy, and subsequent reeval uations
occurring every four to eight weeks during therapy and then every three
nont hs thereafter. Therapy may continue for several nonths or even years,
with a mninumof one nonth being a typical length of 5 therapy for humans.
Adj ustnents to the ampunt(s) of agent ,adm nistered and possibly to the tine

| of administration may be made based on these reeval uations. Tr eat ment
I may be initiated . wi.th snall rdosa es which are |less t mdose
of the conpoliitlel BSFEPL BGEPTA b b PR Bt SbeRye. SHals

i ncr e][rent S Udiﬁdrltrhehﬂﬁﬁ:norli Ipfﬂumtt@VHEpatHohﬁngefJ ﬁﬁtﬁloﬂ§ l@é\i/ﬁihﬂﬂg: ari.o-ﬂ*i];ﬁr genbi ned
use of several .therapeuti ent s reduce the require 0s.ag or any

i ndi vi dual cSRPEHETPD ‘g‘&ag}?é%%}hés%ﬂﬁépd'g‘ﬁ@“tiﬂwa’feﬁsoﬁ‘ BrmrrgEtop fropbe

di fferent cosnppreaote BRyorieece¥p)dsRahoymetiods khtsih i@@mirned t herapy, the
different active agents may be delivered together or separately, and

si mul t anedusl y orThadossié planyiherapentissaganttvriil wany epatding ot Sosyinpiomp, apednd
therapeut | ¢ wlaf!cagy A7 m84RliGR! HfOIROLNAS B S 4t Slsilbens BY tr%%t@({]%?rd

pharmaceuti cal " procedures i n ce tures or “experinental an

for det er m rirengnteihethe DB@e @f ddninestEBH0 andCehreplosh tdf dhe agdnat Amyhifithe S'Mae;cge

t her apeutic r HEQ% t Xi C
side effect sfogngggmﬁs ‘}‘Hag&Q g{gﬁ{é&g di dE E@quﬁe&%fl{?% esi &OQ& D/ F egé(?r thés? stem
t hat t ar get stherhpeutigegents nay herreadﬂleslle&esningi lt3et6¢hmqmﬁsjlaromdo zlmsedﬂsl@ll Bi tUe
effects. gThe fr t S ap t udi es
may be used alrﬁ&% Ofﬁ%%gt![ ?%gna 8% gl%gﬁgdosa ) ?'{ag %%eﬁgl% %Brgraa%gljft%egdosage
of any ther aqdeumstcraa@enmltmie thdaralmutlcaagems bgmmfsteaanlyn sgpapventpssitidner ei n, |ies
preferably within a range of C|rculat|ng concentrations that |nclude t he
ED50 with |ittl e [BFapfyts Gaenty e4p berprimipistered coratkyy Porsrigrally.: by mhalaliqnyspgayy ange

dependi ng un@ﬂcmberedfaﬁ?%sa@r BuRAR, Q¥EHaIBN e tnlaeanrlmﬁa@ueafre@mrnl Blef @ ON
utilized. For a Se) resent invention, the therapeutically
ef fective dd@@n%ﬁa} ge used herem includes  subcutaneous, 1ntracutaneous intravenous,

15  intramuscular, intra articular, intrasynovial, intrasternal, intrathecal, intralesional, and

intracranial injection or infusion techniques.

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

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

25  and/or timing.
While the subject is being treated, the health of the patient may be monitored by

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

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



estimated initially fromcell culture assays. A dose may be fornmulated in
1 animal nodels to achieve a circulating plasma concentration range that

| includes the I1C50 (i.e., the concentration of the test conpound which

achi eves a hal f-maxi mal inhibition of synptons) 30 as determ ned in cel
culture. Such information may be used to nore accurately determne 29
useful doses in humans. Levels in plasma may be neasured, for exanple, by
| high performance |iquid chromatography8 .5.Kits |In other enbodinents, the
i nvention contenplates kits including the adi pose tissue- 5derived strom
stem cel | - cosdn@i frirdnieted MO fiist hzhIecatidatdpttipicatily logevrfisg atuhé bahef foor wedkei r

1 use, Kits conprising th har maceut,i cal .co si.tions and biomateri al,s of
the present {AVENAE BTt Q?ér?eé?pé' D a@ﬂets‘h’ls?ﬂuftﬁeregsvj@@‘ﬂtéo%focflﬁ’éng ﬁ‘\’/eé%?ﬁ? Bro %}f%
conponent s NMagckl RupRe Ha@pd afidthef eV dae thrdtnnomhs thereqfas.t Tadrhyy may wéribhiey for

aut onmat ed practiﬁe of the fore oinﬂ met hods. .Such kjt.s.ma havF a Ka%iety
of uses, i ncPUEPhEONPHPT EXH , With @ migtmuny of gng mopth beine & fypical jength o
bi omgt erials th'bﬁpyl’vilﬂﬂ hainasy. _%@gédn_exa& 'topt:ns algﬁ)m(ﬂpbﬂ égbm?dlirmﬁstergd and ﬁ'd%g’b]lgrwent i on
now bei ng genera escribed, it wi re readi under st ood by
reference tanﬂﬁwP P RFH@“E&%%%?QE@e@ﬁgﬁﬁﬂg?ﬁrTﬁgPﬁH%ﬁ nerely for purposes
of i1lustration LhcfhefGhdAdinReREGHR Hiler ARG Fhith Sredbss!difh BE B5ERIm

i nvention, and are not in Imt the rnvention. ] .
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 active agents
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 determined by
standard pharmaceutical procedures in cell cultures or experimental animals, e.g., for
determining the LDso and the EDsp. Compositions that exhibit large therapeutic indices are
preferred. Although compounds that exhibit toxic side effects may be used, care should be
taken to design a delivery system that targets the agents to the desired site in order to

20  reduce side effects.

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

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

30  as determined in cell culture. Such information may be used to more accurately determine
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20  through a small incision (less than 0.5 cm in dlameter). With gentle suction, the cannula

was moved through the adipose tissue abdominal-wall compartment for mechanical
disruption of the fatty tissue. A saline solution and the vasoconstrictor epinephrine were
injected into the adipose tissue compartment to minimize blood loss. In this way, 80 to 100
ml of raw of lipoaspirate were obtained from each patient to be treated.

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

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



i mrunohi st ochem stry studies, cells were washed with PBS and fixed in .
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expressed vi nnlays, nCella waxe kien paﬁsag;ﬁsmﬂctnypsml-EM]Ac(@imb AR at el dilstigrFoGURE 1) .

Expr essi on which corresponds to a cell density of approximately about 5-6 x 10* cells/em®.  For
transplantation, we used cells between 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 performed using cells at passages 1 to 9.

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

Homogeneity
20 To characterize the cells by immunofluorescence staining, cells were plated at low
density in DMEM plus 10% FBS on glass cover slips in 24-well plates. For

immunohistochemistry studies, cells were washed with PBS and fixed in acetone for 10

min at -20° C. For staining of a-actin, cells were fixed in 4% paraformaldehyde for 10 min
at RT. After blocking with a PBS that contained 4% goat serum and 0.1% Triton X-100,
25  cells were incubated at 4° C overnight with primary antibodies against the following cell
markers at the indicated dilutions [(i) alpha-actin; Dako, Glostrup, Denmark; 1/50; (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)
30  cytokeratin; Dako; 1/100 and (ix) S-100; Dako; 1/50]. Then cells were incubated with the



15 of vimentin was maintained at the same | evel up to and including passage
9. Levels of other markers fell, however, with time. For exanple, a-actin,
iwhich was found in 17% of LPA-derived cells at passage 1 was no | onger
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the cell preparation obtained.

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

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



' 25 extracelul ar marker proteins. That is, with an inmunohi stocheni cal
tanalysis 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 iinnmunocytonetry for the

1 detection of surface antigens is standardi zed, and only requires

appropriate negative controls. Further, the FACS analysis 30 allows an

eval uation of the percentage of positi3d2e cells (cells expressing the

surface 33 antigen), and the |evel of expression (few or many surface

antigens on @ostiveadohrols Tdtassting ¥atddR bLOK ST @h@n Qiinyin fnosidbfiBoblaste wotalsoe

usi ng |nnunoh|stoch str and vary. from ex nt to eri t,
P IPURRGHT i A USRI P AR RV AR it A S Ay A
chgr a]gt eri Zaﬁﬂt&galgfc]9ﬂ§1@|e&€mde§ wﬁ%ﬁ)/l"/b@hmddhpd&ﬁmdgﬁe hi@bdtlof cells I'ba Melltvad gel S
an after erl ods o cul tuyres or at a 7 ate an
after 3 nont rﬁ‘%e@rn%?ffwgéie&rﬁ@%aw @%fﬂ%rbfy it g e ?ﬂcea} fdﬁe%m

ti Im%‘s al | @vstXAI slwlldaras&?s mﬁmon@&uctéaeo Ewmgﬂgetelaﬁaﬂnﬁmmeamﬂ}ﬁr pkﬁrwen?

cul turing es of this a s an ata denonstrating e phenot ype
obt ai ned froﬁ?&gﬁﬁ§@§365%énﬁﬁgﬁ9¥§h13 heal thy donors fromzero to three
nont hs of cul turi n No.
1011/ 065, 461, fi | pte ot ?&gﬁeb‘%g%@& #88’@9&\%%?#“?%?%@ B%‘?‘Q‘?E"‘dd ﬁ‘%e?n by
ref erence. from allAﬁ‘tearhppwir%tcs (bﬁA@yThdaeccilb oveee glewe ini @é@k’em basshged i/ to

adi pose- der | g@lﬁ?ﬁgﬁm | Insskglg‘ ?%é B v5e?&r8§b?%s‘8vae& B tPQ\LécgﬁHﬁ of toilpantation. .

characterize unction 8 presenc sence o | €s
mar kers. 190 dbe ghoivgh rdthef edipesedshuprdedfed stenfabktemwetls) (ADBE€n dependadkar thewas

nmoni t ored by r ﬁgﬁ%@RE 9b,
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CD9, CD10, CIDhS mepﬁpulﬁbﬁdoumgg;mm&psm&nm of Gl w@D3J,6+CH1Z3,
glicoforine. wgcgv(\ftcp ngtacf %f I s1gn1 c::xgttl)p om tg:Dpopu?dtwn—g:l%lmg time of human synovial
fibroblasts cultured under the same conditions (35.6+1.4 h; p>0.05; t-test; results from three

15 independent experiments).

In order to analyze the cells in a more standardized and less subjective manner, the
cells were also subjected to Fluorescence Activated Cell Sorter (FACS) analysis. In
general, the flow cytometry analysis permits the detection of surface antigens by
antibodies, which are directly (covalently) or indirectly (secondary fluorescent-labeled

20  antibody) linked to a fluorescent marker. On the other hand, the above described
immunohistochemical analysis demanded permeabilization of the cells and the subsequent
staining with antibodies. Thus, the latter requires an individually optimized protocol
depending on target protein and antibody. Moreover, due to the permeabilization of the cell
membrane, it is not posible to distinguish between internal (non-membrane bound) and

25  extracelular marker proteins. That is, with an immunohistochemical analysis it is posible to
know if a protein marker is being expresed but it is not posible to distinguish if it is being
expressed at the cell surface or intracellularly.

The protocol used in the immunocytometry for the detection of surface antigens is
standardized, and only requires appropriate negative controls. Further, the FACS analysis

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



- 20Extracel Lular matrix receptors: CD15, CD31, CD44, CD50, CD54, CD62E,

. CD62L, CD62P, CD102, CD106, CD146, CD166. O hers: CD36, CDb55, CD56,

CD58, CD59, CDO95, HLA-1, HLA-I1, p2- mcroglobuline. The cells to be

-+ characterized were coll ected by nmeans of gentle digestion with 25 trypsin,
washed with PBS and incubated for 30 minutes at 4C with fluorescein (FITC
or phycoerythrin (PE) | abel ed anti bodg mar ker s agai nst each one of the

1 surface markers to be anal yzed. The ce? mar kers were washed and

i mredi atel y anal yzed using the Epics-XL cytoneter (Coulter). As controls,
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CD49f, CD102, 104, and CD133. 15 arations of Stem

Cel I's Compr i “EI/EOROBF Ph pﬁ‘é"%‘?'er%’é"ri‘%“?? ng)uﬂ‘éloﬁl-ogtﬂtﬂ fgesence/ absence of a

series of surface markers. To do this, the expression of the following surface markers was

monitored by flow cytometry:

15 Integrin: CD11b, CDI18, CD29, CD49a, CD49b, CD49d, CD49¢, CD49f, CD51,
CDé61, CD104.

Hematopoietic markers: CD3, CD9, CD10, CD13, CD16, CD14, CD19, CD28,
CD34, CD38, CD4S5, CD90, CD133, glicoforine.

Growth factor receptors: CD105, NGFR.

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

Others: CD36, CDS5, CD56, CDS8, CDS9, CD95, HLA-I, HLA-II, B2-

microglobuline.

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

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

corresponding isotopes labeled with FITC or PE were used.



I'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 nore

. passages as described 20 above to afford a cell preparation w th higher

4+ honpgeneity. Cell cultures for clinical use were trypsinized for 3 mn at
37C. Trypsinization was stopped by addition of DMEM plus FBS, and the
suspension was centrifuged at 110 x g for 5 nm Cells were washed in PBS
and t he suspension was centrifuged agan at 150 x g for 5 mn. Cell were
resuspended at between 3 and 30 x106 cells/int in 1 to 2 m of Ringer's
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di agnosi s of wgﬁrﬁ]@’ @5@12&?@%\%5{%;845?@&5@@r@éﬁgﬁ% a{n(i)ap ﬁ%&t rial;
presence§f one or nore conplex Crohn fistul ae (enterocutaneous fistula,
suprasphincteric fistula and/or recto-vaginal fistula) that had been

unr esponsi veEfampleesli Ledpaiarierst oferem alvlls UCsnpeisieg Sifibitid \Gloa Eat Ele liy Teéaringi cal
surgery at Igals{a tw ce; and agreenent to participate, wth signature of the
i nf or ned- cons&At® form The exclusion criteria were as follows: Failure to

20 meet inclusi omofbfidigdi Re, MBRER ad BRAUGARovEhdyCHE ulddi HEARee B k&FPY O
| ocal anaesthetics; prior diagnosis of cancer; and AlDS.
passages (FIGURE 3), but are preferably used after two or more passages as described
20  above to afford a cell preparation with higher homogeneity. Cell cultures for clinical use
were trypsinized for 3 min at 37°C. Trypsinization was stopped by addition of DMEM plus
FBS, and the suspension was centrifuged at 110 x g for 5§ min. Cells were washed in PBS
and the suspension was centrifuged again at 150 x g for 5 min. Cell were resuspended at
between 3 and 30 x10° cells/ml in 1 to 2 ml of Ringer’s lactate solution and put in a suitable
25 syringe. Human serum albumin (HSA) fnay optionally be added to the Ringer’s lactate

solution.

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

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



- Five patients (nos. 001-005) were enrolled in the study. There were three
. men and two wonen, and the average age was 35.1 2.4 years (range: 31.2 to
37.5 years). Nine cell inplants were perforned: three in recto-vagi nal
fistulae; five in enterocutaneous fistulae 25 (four different fistulae in
one patient; and one in a suprasphincteric perianal fistula. Al

ent er ocut aneous fistulae had low flow,. | ess than 50 cc per day- and were
| ocated in the abdom nal wall (Table ff. No patient was treated with Tot al
Parenteral Nutrition, Itemcaid or Cctreotride concurrently with this

procedure. Petrdalansstreptrperd dor Bosla.r Ehpdditipntafdibrip shisdte theoatineso denefetyed
because, aftgfnfah &e%'Gé’eﬁ-tcoxllthiH%% g%ﬁab?sﬂion? Qestifid I%l?énl(lj §et§€a§r Mier 3fs locally,

cryopreservati on. ;1)a ent was excluded due to bacteri af
cont ami nat i o#dgte haug ehsermed et thecellpgroprivaiinsidedibrivi ghecs pndgald. ae in four
patients with autol ogous adi pose tissue-derived stromal stemcells (AD SC)
at passage three or earlier. Ei ght inoculated fistulae were followed weekly

for at |eastpghght 4:}[’)@{?K§zed Lvnrg%amac@&dé% BEReJVCFSHILUNRL PRPERIDRE YfoSterk OVET €d

with 5 epitheliumat the end of week 8 and, thus, these fistulae were
consi der ed hedb&@mZBmspirates t he other two fistulae, there was only

i nconpl ete cl osurg of .the.external. .openi,ng,. wi,th a, decre i_n,output flow
(not heal ed,; 25%\)?e R%ldgg%?g as%?fcgg’fgq&grogmggget?\}%sa%e egf@ﬁﬁa ‘li%#?&g% t he
end of the fatdiaousperpesll pshspladtationasing sieabomnichsibad ddipese tissue stednsh stemo

years). In the case.of enterocuta us fistul al| tracks were.de
scraped. In cteﬁecog’ggsén%’? f%b%F%‘F’bt- é}g‘gﬁoﬁﬁldsﬁ"a& %e?m&ﬁédu‘g%sdapém{yﬁ ibeath

appr oachi0 wi Cliniche THsl e Fthiaf CdnrittpOft led PaarHospigil balApeid| 12, 2000 cangapdevsiisd
conpletely separated and the rectal, opening was _.closed w.th 310.absorbable
stitches. THBIOPBERSHY 6’%‘6}”%58“@6%%‘08’8&&5 YRABHE % c%@f&@*@ﬁ&%g

extrenel y friagi ihrmédaboliethe gdgresifof BRIstudn BHrodghait theainichingaliai n track was
cored out and the rectal hole was closed with 3/0 absorbable stitches
t hrough the scl edMfiods nucosa. 15Using a needle, in cases of enterocutaneous

fistula, we injected cells into the |1 o e.track.. In.the cases of
rect o- vagi nal Jang'hf)g?t?e&ﬁa"i’erw ?cfﬂdé‘@‘,’ovr\a@g F"ntj&’%é‘%lg’ﬁ’“tgellrlflgs‘f’rh?ge‘i‘%g’ofee I
micosa, 1 oS yietrsoh Bges dlaghiceh Jf UrénNAdiscaRe dag: fivieryedts lpricaB et trd pebaes ved a
fluid-filled blister on the area of the injection_after the.in eglthn

(FI GURE 5). Oftfac Qnfoas cepples Fé@flef%t%@ (cateroggRequy AigHiaSPE SR brisgistula
dependi Nng oL reit@Vhdindf fidthe) enst tHALCBech hrlrsspbisiveURE niddical Arblienehd @Rd f r om

t he begi nning of preparatjon of the inoculumto the end of the injection
was | ess t hatsueessipHyiireateq by daspicel suigery af least freicg 48& aggpenesit QIBEIGHPAIT B

fistulae, trgakere¥ige fbdrin8dcdMséd it eQitGorPfled @t LORIISHE: FaU@S to
sutured. In case of recto-vaginal fistulae, an advancenent vaginal flap was

const r ucd%ed.megh éxslusior esitssiay mentalchaadigan; exgene thinngss; plagy felosalfgnagthetigst ed

with fibrin pgilop@a%n%%lgfgﬁgg%g%lm.re appl i ed post-operatively. Liquid
intake was initiated twelve hours after the procedure and solid food six

hour s aft er war dsFivepetidns (hby. 6€1-0@8y svead dneslled i thersyudy.t Mberp aferecthice ws and
di sm ssed ar%vq'o iv%lmlel(lj,vav-nclil alevaivgriaéesag\é\%ag 3§ ? Qeldéi'] )lle%rds (9aglgé: }}SZOtgtS?g %E:zilrg)%in% lccialpi c.

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

25  (four different fistulae in one patient; and one in a suprasphincteric perianal fistula. All

enterocutaneous fistulae had low flow - less than 50 cc per day- and were located in the

abdominal wall (Table 1). No patient was treated with Total Parenteral Nutrition, Remicaid

or Octreotride concurrently with this procedure. Patients 001 and 002 required two

liposuction procedures because, after the first liposuction, no stem cells survived

30  cryopreservation.



- Two hi st opat hol ogi cal sanpl es were obtai ned. One speci nen (patient: nunber

. 002) 30 was obtained fromthe area of an enterocutaneous fistula (7 nonths

after inplant #2 and 10 37 days after inplant #3). The other speci nen

(pati ent nunmber 001) was obtained fromthe rectovaginal wall, one year

{ after the first inplant, (inplant #1), during the surgical procedure

associated with inplant #6. The speci nens were enbedded in paraffin,

sectioned, stained with haematoxylin &d eosin, and eval uated. 5Weekly

fol l ow-up was schedul ed for eight weeks after surgery. Patients were

consi dered heal edonhgdiet et adcluaad aetd lﬁ’dcteﬁﬂtdoﬁf&nﬁhiatlbﬂalt;eulhﬁémaéllsOWB:c ng
1,Or obser Af ter

was evi dent aft ht ndependent | r at i

ei ght weeks, M° @?%‘F\Wg‘g fﬁvﬁﬂ?n‘f‘hff’w PPN p? \%%ngag aflipase; tls§'1‘ex ‘fﬁ%onéallud not
nore than t wateMeRNs (AIESXS)Jiitt;SisshQé:t}M& &aéarl%ﬂt glgue&@cmaehummcheu wert lietlosteddy and
seven | i posucti nﬁgwere erfor Iﬁ Gﬁg‘lﬁ . Pati nt nunmber 003 (ilvas

ol i i nat o f WG i A deasd ekl VEREe-tR™ FNARIEG PERH ARNEE S QL P ¢ he
di scoverysof ¢ dﬁi@x@lﬁxﬁrﬂhﬂﬁé e thyeekos ana, es) thésy EstaRe kefd ansilflertdifeatza (1336 dn

| i poaspirated cells. The bacteria were identified ﬁaéﬁOer kovi a

xant hi neol yt fie2thentve Hstulag thers Hws qulyrincopplel slosupel B £xemal w&gméﬂ Vit Aat ed

fromthe st UQ&ré@%ﬁBﬁt?thiov@(ﬁBfl&@ﬂ&ﬁs%5N@Q@%e@ﬁEct§WE@%b%r\fe@l’m anyament
enterovesicular fistula that had resulted in accijte sep The | apar ot ony

requi red t he?tre@dof B ffovrsroparing (ahirestaixaupnibrad ue BPE,t %éWEé’?ﬂrﬁ not adhere
to the m nimum ei e

fistulae fromf oulg I{ﬁe C\Q?e éﬁteé%\k%ﬁééﬁ%éﬁ%gﬁpgfﬂgﬁa&@ &6%3%88 g?r'?péefi trhgé:m}lg&?f ewer
passages 1QFI @JRE/a@)lal fEtU@ﬂ@I wé uscﬂtalva@nahapmoacmn&ﬂdbtaeumgmd élblpestmﬂr vaginagnt i on
in the study l.] owe S . (E | ) Si X
fistul ae, the” lgxflglrgrﬁaﬁ %a%er?glr?ie?%%égpmet% %"I i a Pécéa cﬁ{é&l\,\é agélﬁgﬁdz%? eés?%
fistul ae wer gbsarbaigé eléclesd. hlémlredal(ﬂﬁ%a lidel geiREar63ged HyeCobiie distave ahddvasnl y

i nconpl ete cl osure f th xt ern th a reas flow,
as reported 8@’1 i §flf ei‘f (%/%peggnaﬂg%lgﬁ% f’@ﬂl‘«’%% asfﬁrede%u\%&sdotﬁg
direct relat ieotnﬂhiqands&lombmtm Bve absortiable stitches elirbwghi the admﬁub ncosadl ture tine

and success of the 25 procedure. There was also no direct relationship
between the pati dffings ngefladn cases efatermaranrony fisige, vapiselgd et dnte thgaradof we
have done '”ﬁbﬁ@&@ﬁ&@%a@@of@ét& 'v@éméi‘aéﬁ% a?ﬁstiilla@ &iftjebd | héls%ﬂb Hx@béc@al Ve
have determ ned that a second dose of | s nay be used in

event that t#hBecosy,olase dodlhe sufired mtﬂmjmpm@@ |In ab%@s,awe obseatedra ﬂwdtféleéuse we
have obser Veﬁls{egg%th@ agéa tHeS lectfb'd%@xrtﬁeﬁ \éﬁo@(omﬁkﬁr 5)1 gL @\91%!:} %)f:mj%t:tfe@(:t in

tissue repairr ur gi ca an IITp ant at | ced ure wer e ornmed
wi t hout addi eelorsagedtferahp i) x10°, depending on the growth of the cultured cells (FIGURE 3).

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

detected, they were also filled with fibrin glue.

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

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

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



38 difficulty in all nine treated fistulae. No imedi ate adverse reactions
- (e.g., anaphylaxis, allergic reactions) were observed in any of the cases
st udi ed. Two hi st opat hol ogi cal sanpl es were obtai ned seven nont hs
(enterocutaneous fistula) and one year (recto-vaginal fistula) after
surgery. No cytological transformation 5 was detected in a conplete series
of hi stopat hol ogi cal sections. D scussion In a previous report, we
descri bed the successful cell-based t?Zatnent of a young worman with a

recurrent recto-vaginal fistula that had been unresponsive to nedical
treat ment. T#ays afigamplast fhe dlhetpthep presision (patigaienumber PO veas obteingfl fiom @G al uat e

the feasi bi |}6E%VET§HQI 0, %ﬂ{: %e%?hﬁ)f;{crstﬂg ) w&qlﬂ%ﬁ 1241 £9S QuiirlgS HdCsudiéo el

S
stemcell transplfantation (Wi th inprovenents in the origi nal” protocol) for
t he treat menprogsfiungnasseninders Wi TrrdM #6i s (Tlip aspecimensyiere grgbadded dw tpasaffn, yse of

| adipose ti Sséé&i&ké,gﬁﬂled%t‘ﬁ%ﬂ%{t&%ﬁh %&&?ﬂn%%bﬁﬁ‘até!&t h a fibrin glue.

We chose adi pose tissue as t source of stemcells because of their

caniaci ty SorI nmy ogesekly fhllbivaipewhd sdhediledafod eighe wealst aftdhatrgetyst Bhtiatsrespond

we to nmuscle .tra nts. 15 reover,.lipasuction fat is avajl e in

| ar ge quanti ?Opgéerﬁfﬂg‘?ake N8 ahtﬁf'ai\//g@&@lba?’\ﬁtfoﬁ Oﬁ?l?ﬁ ‘?ﬁg 3l DAV Y ?Vé‘%’f“z%ﬁ t he
patient. O hé&ght Webkip mdaRaentyed phendsérdtionsy- Afér cightl wetiemherlwas abmdnthly n such
cases, a celgg- nmobi | i zafi on, procedure is requjired that can be dangerous to
some pat i entQUOWYR forgblepst sxanepths gndngimerehan o Ye@Far ction. In our study,
all liposuction prgsedures yielded a clinically useful nunber of cells with

characteristics of stemcells. 20We foll owed our patients according to the
progr am skhedul ediveagiticite websienael n BoRPUREaRd baah ilipgsuctions wdre Petfsrmeddur es.

It is inport not e f hat ohn' s di sease provides the worst conditions
for a surgi C@F&é%‘gr%ac aliegt ppg ‘ﬁl(g)é et gifeimat _ff%_t %H&rld?*{";’ﬂ glfe ERlant § ssue
and the enorprsiégurda8 Rl redil FIBOGkANEY ofichitadiBalidngy Grani-pP&fBedattbeNéSthe Qur
patients were chosen because the d been unresponsive to nedical

h
treat ment arfdltaed Fié%?ﬁm%t%eﬂie@i‘%‘tﬁ’étae?%w§’i?ri6‘?“€§13d By Qekein wethirobheg An

treat nent segRsufaRedd® fistiatif pafchOO2 WA clibivRa Hoa] 86 studyessmey bbétakamcpf
Crohn's disease may still produce new fistulae in _any, given patient_ that

will neelP t rbpeminglsyresty fogaingw saternycsigndar dstibshadied veshited i ryg swsiscdff s from

that patientjapaldiSnPtRbRe 6@ lrestBicR iR Mhiphat ad derdbBR, WBRoll0ERMUEIE
success of AIIS)SC transplantation is unknown, Stemcells mght differentiate

into connectthyminimyms elght-weckdfohow-ap sehedueim thinraser nat i vel y, secretion of
growth factors ba(lir'{ehgsttigee g‘or%eflollrspaqiiexgtgtwe];eaffli()éljlgtg& @vitm after three or fewer
passages (FIGURE 3). Eight fistulae were considered suitable for retention in the study
20  and followed for at least eight weeks (FIGURE 3). In six fistulae, the external opening had
epithelialized by week 8 and these fistulae were considered healed (75%) (FIGURE 6). The
other two had only incomplete closure of the external opening, with a decrease in output
flow, as reported by the patients (25%; not healed; FIGURE 3). There was no direct
relationship between the number of cells injected or culture time and success of the
25  procedure. There was also no direct relationship between the patient’s gender or age and
healing. Subsequence studies we have done indicate that an initial dose of 20 x10% cells is
suitable. We have determined that a second dose of 40 x10° cells may be used in the event
that the first dose fails. Higher cell doses are preferred because we have observed that

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

30 Surgical and implantation procedures were performed without additional technical



39 healing. W saw typical scar tissue in the histopathologically exam ned
fistulae, but we have no way of distinguishing transplanted from| ocal
connective-tissue cells. W observed a conplete healing in 75% of cases
using our treatnment. 5 References The practice of the present
invention wll enploy, unless otherw se indicated, conventional techniques
of cell biology, cell culture, nolecular biology, transgenic biol ogy,

| microbiology, reconmbi nant DNA, and i m¥nol ogy, which are within the skil

" of the art. Such techniques are explained fully in the literature. See, for
exanpl e, Ml egfidulty m’LQu Cﬁh@r&da@dAﬁsh@deoNatiﬁamydlbarudaéme Ractiofls (e.gdanablylGiasybr ook,

Fritsch and I\/ﬁ"é&atls %Prln,l—larb{l Labor ry Press: 1989); DNA
d oni ng, Vol BlFesic feactions)| “fer‘( serked 1Byagy, Rl thegpses s T&?g d i gonucl eoti de
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b i o8 B Peotd iy Bedhierbs o AT giclBofS. [ 5D, 1N 1987

GQui de To Mol ecul aisdksasn ng (1984), t he treatise, Met hods |'n Enzynol ogy
(Academ c Press, Inc., NY.); Gene Transfer Vectors For Manmmalian Cells (J.
H Mller and M Ipa neesensgeport, wegRscribehihg smpsessi) crikbisst teaimstalcr yopng

Met hods I n 1 a
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eds., Ac ade mrcﬁtrﬁbnes”ﬁhus,l_wdhsmnedlﬁs Piesentphastblodikicaftrightp evalwtlafeaqlbrhﬁmed ogy,
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patients, such as those with a myocardlal infarction. In our study, all liposuction procedures

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

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

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

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

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

30 tissue. Alternatively, secretion of growth factors by the stem cells might facilitate wound
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' 1529. Stanford, C M etal. (1995) J Biol Chem 270: 9420-9428. Equival ents
The present invention provides, anong other things, nethods and
conpositions for treating and preventing fistula. Wile specific

enbodi ments of the subject invention have 20 been discussed, the above
specification is illustrative and not restrictive. Many variations of the
invention wll becone apparent to those skilled in the art upon review of
this specification. The appended claiff5 are not intended to claimall such
enbodi ments and variations, and the full scope of the invention should be
det ermi ned by ref28rRtienger, d1.F.leealc(189DScicrde@BYy MB11A7t heir ful | scope of

T 1S R ot SRR e L

ti ssue-deri vrgd;182 (i34s6em cel s in the manufacture of a pharnaceutica
conposition for treating fistula in a subject. 2. Use according to claim
1, wherein at | ed3tYebblilolaswaoB, ClirelmhdpoldetsiOst;db Sosm):$73s&lue- deri ved

stomm' stemcells_c rising.t osition_ e s the CD9, CD10, CD13.
CD29, %, CD49 ?-%TP‘%BE%;H%% 8”,%&533? ‘and CD105 markers. 3.
Use accordi ng to,gl@y e t 0% af erqabl kL C

adi pose tissue- dézgil?}égg% %{O}Dﬁg%ﬁ Ggihg%%gﬁﬁgergwpﬁ%%ég t ﬁ%&clo%%’ége? ?gﬁ
express the CD9, 26FahéhezBahds J,Fa28 S, Chddko-TeldDA HARDA, Stéddfotd TCWBISing AD58,

CD59 CDOO0 a CD1 rkers. 4. rdi ng. t | ai rei | east
Shout 9506 ofFreeTanclR, Saee Tongre ot ad B CaShra PR, Sty M At Qi

conpri si ng tAg; wamesi-s6.on express the CD9, CD10, CD13. CD29, CD44, CD49A.
CD51, CD54, CDb5, CDb8, CD59 CDO0 and CD105 markers. 5. Use according to

| claim 4 Wherein 36 Raggsstllaboumg HIQudsison h&, hidas §én Bilask ddi prode Surgs IR9SHer i ved

stromal steq%%ﬁ§§§qggﬁprising t he conposition express the CD9, CD 10, CD13.
CD29, CD44, 5 h 1, CD54, CD55, CD58, CD59 CDO0 and CD105 markers. 6.

Use according toz¢.!a&%1st, Vhesal B, fawik T! BReksadaul ReHesaVl, Vadaiilel Ogemsp C
adi pose tissue-derived stromal stemcells conprising the conposition
express t he /ol gAM) AvepA®): 8% cp16, CD31, CD34, CD45, CD49f, CD102,

CD104, CD106 andégkhggﬁgggﬁga %&sﬂ@m%.‘r_ég§@§?99hggg%gﬁgggin1| wherein the

adi pose tissue-deriv tiromal stem<ce i'ng nposition further
conpri seg R nger s Ssaldl @M. 8. (H585) J Biol Chem 270: 9420-9428.

Equivalents

The present invention provides, among other things, methods and compositions for

treating and preventing fistula. While specific embodiments of the subject invention have

20  been discussed, the above specification is illustrative and not restrictive. Many variations
of the invention will become apparent to those skilled in the art upon review of this
specification. The appended claims are not intended to claim all such embodiments and
variations, and the full scope of the invention should be determined by reference to the
claims, along with their full scope of equivalents, and the specification, along with such

25  variations.



43 8. Use according to claim1l wherein the concentration of the allogeneic
adi pose tissue-derived stromal stemcells conprising the conposition is at

| east about 10 x 106 cells/nm. 9. Use gccordi ng to claim8 wherein the
concentration of the all ogeneic adi posé ti ssue-derived stromal stemcells
conpri si n%{%{]& conposition is at | east about 20 x 106 cells/nL. 10. Use
accordi ng Sim1 wherein the conposition conprising the allogeneic

adi pose tissue-derived stronmal stemcell further conprises an adhesi ve.

11. Use according to claim 10 wherein said adhesive is a fibrin glue or

. 12 L RQL:E i m i i ot L
s del 1 ver o s 2SR HRBER oy, MBI Ao ERETRIRY TR Porora "
tract aft eHO] GRP iy e IAPRREIIE, oo TR rLtig=t GptiPasiion dor eatina sl ng ¢ o
claim1, vR&rssbieckai d phar maceutical conposition is delivered as a first

dose to one or nore sites in the walls of the fistula tract after closing
the internal hole of the fistula tract with a suture. 14. Use according to

clainms 12 or 13, wherein a second dose qf, sai ceutical conposition
is delivered Lgr%a t?ﬁ%org'lng,sté)dciaﬁ?u ’é{@el“ﬂf‘e%n'&?grh%id@?ﬁb%ﬂgﬁ&af"&?le@e'gi tes in
the wal | s asiposgetigsugtdgrived rsromairstern calis $OMPFisiNgdiBeeCHPPRUIRD SKBSBceut i cal
conposi ti dhe CDY,. COY6, LG @DRY, CH| @DdPA4 CRe CEI54, CHSs EOSBICHSe of

sai d phar regpsutangalDaospaaikerson conpri ses at | east about 20 x 106 adi pose
ti ssue-derived stromal stemcells. 44 16. Use according to claiml1,
wherein said adi pose tissue-derived stromal stemcells are conprised in a

suture. 17. Use according to claim1, wherein said adi pose tissue-derived
stromal stenUsel dcoating deldlaier @dvhiareia atateasi abofitoB5%i bf thegallogensicul a tr ack.

18. Use acppodengssue-ddhiaédnstromanigsimi cellsdochpiigingr ihal corapessitidroekprebased
pol yner orpaepdhesiige crsichcdss achaPrdmudh UeDsh, @8b4, CD55, CD58, CD59
CD90 and CD105 markers.

4. Use according to claim 3 wherein at least about 95% of the allogeneic
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. Use according to claim 4 wherein at least about 99% of the allogeneic
adipose tissue-derived stromal stem cells comprising the composition express
the CD9, CD 10, CD13. CD29, CD44, CD49A. CD51, CD54, CD55, CD58,
CD59 CD90 and CD105 markers.

6. Use according to claim 1 wherein fewer than about 5% of the allogeneic
adipose tissue-derived stromal stem cells comprising the composition express
the CD34 CD11b, CD14, CD15, CD16, CD31, CD34, CD45, CDA49f, CD102,
CD104, CD106 and/or CD133 markers.

7. Use according to claim | wherein the adipose tissue-derived stromal
stem cell-containing composition further comprises Ringer's solution and HSA.



19. Use according to claim1, wherein the fistula is an anorectal,
fistula-in-ano, fecal fistula, arteriovenous fistula, biliary fistula,
cervical fistula, craniosinus fistula, enteroenteral fistula,

ent erocut aneous fistula, enterovagi nal 4P stul a, gastric fistula,

met roperitoneal fistula, perilynph, pul ponar rteri oveno fistula,

rect ovagi rfal V$§ é@&@f&!ﬂgu}FEiC[%"eamPgeﬁm|t§€9 @Pé%ﬂ%‘@@o‘bfﬁﬁﬁeagﬁg??%fuI a or

vesi covagiasiosei issuealerived stigsl ftemr erlisgcanapiging the sompReiien nist HE fi st ul a
i s an anorleadtaahouent@r gr 6% edlis/relnt er ocut aneous, rectovagi nal or

vesi covagi nal fistula. 21. Use according to claim1, wherein said

phar maceuti cal conposition is admnistered in conbination with a

t herapeutic agent to the subject being treated. 22. Use according to claim
21, whereith ddsed aceifingetat claimgdwhenein derricanseniralgn s9fdbe AIeaem§/Cor 1 ocal Iy
at the si talipfsestigsueidegived 23romds esterocealidi cgmprising dhencempogitien eisn aai d

phar maceutit gl ases kt 10hceiRMaL] ses said therapeutic agent. 24. Use
according to claim 21, wherein said therapeutic agent is adm nistered
separately with respect to said pharnaceutical conposition conprising said
adi pose tissue-derived stromal stemcells. 45 25. Use according to claim
21, wher ei10. ddsed acbadmpetat cairagewheiein dime aotipositibh asoreprising igent, an

| MUNOSUPRHIIB§EMIE RMRIRE tisSudrtefivagi sRdmalgefin celh firther bbmbiisesoanan

antidi arr healb.agent .

11. Use according to claim 10 wherein said adhesive is a fibrin glue or gel.

12. Use according to claim 1, wherein said pharmaceutical composition is
delivered as afirst dose to the closed internal hole of the fistula tract after
closing the internal hole with a suture.

13. Use according to claim 1, 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.

14. Use according to claims 12 or 13, 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.

15. Use according to claim 14, wherein the second dose of said
pharmaceutical composition comprises at least about 20 x 10° adipose tissue-
derived stromal stem celis.
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16. Use according to claim 1, wherein said adipose tissue-derived stromal
stem cells are comprised in a suture.

17. Use according to claim 1, wherein said adipose tissue-derived stromal
stem cells are delivered to a material for filling a fistula track.

18. Use according to claim 17, wherein said material is a fibrin-based
polymer or an adhesive, such as a fibrin glue or gel.

19. Use according to claim 1, 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.

20. Use according to claim 19, wherein the fistula is an anorectal,
enterorectal, enterocutaneous, rectovaginal or vesicovaginal fistula.

21. Use according to claim 1, wherein said pharmaceutical composition is
administered in combination with a therapeutic agent to the subject being treated.

22. Use according to claim 21, wherein said therapeutic agentis administered
systemically or locally at the site of suturing.

23. Use according to claim 21, wherein said pharmaceutical composition
comprises said therapeutic agent.

24. Use according to claim 21, wherein said therapeutic agent is
administered separately with respect to said pharmaceutical composition
comprising said adipose tissue-derived stromal stem cells.
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25. Use according to claim 21, wherein said therapeutic agent is an anti-
inflammatory agent, an immunosuppressive agent, a biological agent, an
antibiotic or an antidiarrheal agent.



