10

15

20

25

30

COVPOSI TI ON FOR TREATI NG | SCHEM C LI MB DI SEASE
COWPRI SI NG STEM CELLS DERI VED FROM ADI POSE Tl SSUE

WO 2EBHMIOSAL FI ELD The present invention rel at eBCTAKXR2008/002614

cell therapeutic conposition for treating ischemc

linb di sease, and nore particularly to a cel

t herapeutic conposition for treating ischemc

di seases, which contains adi pose tissue-derived
mesenchymal stemcells and an exci pi ent. BACKGROUND

ART Ischemic |inb diseases include diabetic foot,
shG@NMPOSIPHONF QR TREATING SCHIEMECdalivE3 DISEASE
occlusion of arteries or veins due to intravascul ar

SINGnS EMLCELL S DEREVEDi FROMAPEROSE TISSUE

hypertensi on, hyperlipidem a and di abetic
conplications, synptons occurring in |inbs due to

bl ood vessel injury caused by external factors, such
as burns or chilblains, Buerger's di sease appearing as

vascul ar inflamuati on BRECHNIOARFIELID m ddl e- aged
men who are heavy snokers, typical exanples of which

are arteriosclerosis obliterans, thronmboangiitis

bliterans and.the like. Current nethods for treati .
T86 . RISHERb JBYENtNR ) TSMch tor ar S5 | LETAPH Ko CORPOFI itk dB treating

1%?1#%1}}? 9ih rd?srgﬁgg‘,i aﬁﬁ%l)(()g%%ti rli ?‘?1 a%ﬂr@lle?%geugiﬁ OIcomposition for

hma, atri’a and er Focyt OSlI

tieRiTRS i8¢ hdrif @lse@¥dsD vIs¢ AR B nY AdiSodeN figROHN V&l mesenchymal
agents or adm nistering a vasodilator and a

steini cellaandaniaxpimenng agent, etc. for incleasing the
| um nal dianeter, for exanple, dextran,
anti coagul ants, phenyl but azone,

BACKGROUND ART

Ischemic limb diseases include diabetic foot, showing peripheral circulatory
disturbance caused by occlusion of arteries or veins due to intravascular
thrombosis, embolism, intravascular inflammation, hypertension, hyperlipidemia
and diabetic complications, symptoms occurring in limbs due to blood vessel
injury caused by external factors, such as burns or chilblains, Buerger’s disease
appearing as vascular inflammation and thrombosis in middle-aged men who are
heavy smokers, typical examples of which are arteriosclerosis obliterans,

thromboangiitis obliterans and the like.

Current methods for treating such diseases include preferentially treating diseases
causing thrombosis or embolism, for example, arrhythmia, atrial myxoma and
erythrocytosis, and temporarily relieving symptoms using thrombolytic agents or
administering a vasodilator and a circulation-improving agent, etc. for incleasing
the luminal diameter, for example, dextran, anticoagulants, phenylbutazone,

persantin, adrenal cortex hormones, immunosuppressive agents or prostaglandin
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persantin, adrenal cortex hornones, i|inmunosuppressive
agents or prostaglandi nEl . Surgical treatnent nethods
woRsluTe7 a met hod of renoving pai ns in i schenPCT/AR26(8/002614
t hrough synpat hect ony, epidural bl ockade and
synpat heti c bl ock, a nethod of relieving excessive
synpat hetic tone to induce the effect of inproving
vasodi | ation and bl ood circul ati on, endarterectony,
paypass graft surgery using artificial blood vessels
such as Cortex, and | esionectony. However, the
above-descri bed drug treatnent or surgical treatnent
nmet hods have problens in that they tenporarily relieve

Susgiahireatmend aethogdaprelde ermsthod of emyying prinsfin ischemic areas
SRR he Y i Fond e Sute i oy o metnod of
TSR SRR SRR y | lb e e SR poroving

vhSodildticnr anlli Blbedi dikulatioh,easdartétBctomty, Shyiid &afk Bergery using
divided into totipotent stemcells, pluripotent stem

actefitia] bhwd vesseispochrs Gorex,cald lssioRecmiy.y, adi pose
ti ssue was found to be a new source of nultipotent
stemcells (Cousin et al, BBRC, 301:1016, 2003;

ranvil,l e et al, CGrculation, 110:349 .2004; G onth
HIpVERE Inoiveagartieisi il Rt sthgi i dfeay ReREaifods have
pBSleAnSin #20Mey MAABbYarily treliBPe 1€ML E ML tOHR or show a
of undifferentiated cells is included in huma di pose
higls sisk obtedursshcby [Hopahictéasonatbrbas 4 heedlibl ddveldm a method
differentiate into fat cells, osteogenic cells,
capdde aftfundamentadlydretingsissh¢mikdiseassls, Ti ssue Eng.,
7:21 1, 2001; Rodriguez et al, BBRC, 315:255, 2004).
Thi s adi pose tissue has an advantage in that it can be

SEth ik 8¢k 1o 119 ‘ﬁaem&sonlgftseﬁ%plicaiton ability but also the ability

to differentiate into at least two cells, and can be divided into totipotent stem

cells, pluripotent stem cells, and multipotent stem cells.

Recently, adipose tissue was found to be a new source of multipotent stem cells
(Cousin et al., BBRC., 301:1016, 2003; Miranville et al., Circulation, 110:349,
2004; Gronthos et al., J. Cell Physiol., 189:54, 2001; Seo et al., BBRC., 328:258,
2005). Namely, it was reported that a group of undifferentiated cells is included
in human adipose tissue obtained by liposuction and has the ability to
differentiate into fat cells, osteogenic cells, myoblasts and chondroblasts (Zuk et
al., Tissue Eng., 7:211, 2001; Rodriguez et al., BBRC., 315:255, 2004). This
adipose tissue has an advantage in that it can be extracted in large amounts, it can
be proliferated in large‘ amounts by tissue culture, and it can be repeatedly
injected since it is autologous tissue so that there is no risk of immune rejection
reaction. Therefore, it receives attention as a new source of stem cells, which

overcomes the existing shortcomings of stem cells derived from bone marrow or
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be proliferated in |arge anmounts by tissue culture,
and it can be repeatedly injected since it is
woauBakwgous ti ssue so that there is no risk oPCT/KRI008/002614
rejection reaction. Therefore, it receives attention
as a new source of stemcells, which overcones the
exi sting shortcom ngs of stemcells derived from bone
marrow orunbilical cord blood, such as difficulties in
uRDili&gtéde bRRIdeGhch MsabifERaltiesaiir cBA¥E M ttRerfcofidhiph cost, and
suitabl e match fhrough the tissue conpatibility
haengfto ¢atd @suitablsanatchdbrought thditissue somgatibilityl vertiesition.
experinments indicate that adi pose tissuederived cells
have the abilities to regenerate nuscles and to

Ao e Sel s SR Tho 0, RhslPisy Bhaigfls P Bhibose tisue-
d .'@@J‘tdegl@ flavé ﬂi‘l%waﬁﬂﬂfel%etffre%ﬁétéﬁaﬁelﬂlﬁsclégia[thSQo stimulate the

i ssue-derived stemcells kno now I ncl ude human

d@tirpassicte of vegivadlddd stetels.el Thud, htheseadipose tissue-derived cells
differentiate into epithelial cells (Brzoska et al.,
hBRROteB8M axa nepovsirce bl gtom aellpose- deri ved adult stem
cells that can differentiate into osteogenic and fat
cells (Cao et al., BBRC, 332:370, 2005), human

di poseder.i d t . . [ i .
S R Ve R
ad @t sBsh ReBS RS tMedifSiremisRl info E?:ﬁhel@ﬁncéﬂsf (Bxz08k4 2t 8/., BBRC,

Into fat cells (Ogawa et al, BBRC, 319:51 1, 2004),
33@tl 4202005 hamdvadipssededetd aduhaters arlldithdteranndifferentiate into
i nto osteogeni c and chondrogenic ¢

) eIIs&Ogavva et al, .
oepresnig 1@ fat celinACaoh et aBPBEs 3Hep ¥ Ged 08P bnhvBapsadipose-
that,can, differepntiate int artil |
demgy skl shea csis 354 pan AGgETentald A5 Bsrde gallp SSqtford et al,
B??f@;ﬁ;[‘l Zr;%?iir .g’? }e’t @gﬁ{n)‘f %%tR%&lﬁé)gé %11@1}/%8 es%%rgs%m:ﬂ%ﬁgﬁ caftl differentiate into
fAdcNe O ared., SBBRTS 811D 11h200¢ srathdipesenleriated siathaells that

bone cells, cartilage cells,
can differentiate into osteogenic and chondrogenic cells (Ogawa et al., BBRC,
313:871, 2004), human adipose-derived stem cells that can differentiate into
cartilage cells (Biomaterials, 25:3211, 2004), rat adipose-derived stem cells that
can differentiate into nerve cells (Fujimura et al.,, BBRC, 333:116, 2005), and
adipose-derived stem cells that can differentiate into bone cells, cartilage cells,

nerve cells or muscle cells (US 6,777,231).

In attempts to treat ischemic diseases, Korean Patent Publication No. 2003-
0034177 discloses a method of treating ischemic diseases using hematopoietic
stem cells whose differentiation has been induced by G-CSF, and Korean Patent
Publication No. 2005-0111593 discloses a method of treating ischemic diseases
using mesenchymal stem cells having an angiopoietin gene introduced therein.
However, the prior methods have problems in that stem cells are used auxiliarily

or in that the storage of cell therapeutic agents comprising stem cells is not stable.
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nerve cells or nuscle cells (US 6,777,231). In
attenpts to treat ischem c di seases, Korean Patent

woPRusl#matri on No. 2003- 0034177 di scl oses a nePOo@KR2608/002614

treating ischem c diseases using hematopoietic stem
cells whose differentiati on has been induced by G CSF,
and Korean Patent Publication No. 2005-01 11593

di scl oses a nethod of treating i schem c di seases using

A_'iE%éﬁﬁﬁg'bcy‘,Tﬁ e ?’r@s@n@ ehvénthAVhAE AAdanahpperRiisntod@i&lop a method
I ntroduced therein. However, the prior nmethods have

optehtingaschemitadissases wsehg sneneestabledstamxc¢lisaand,yasoa result, have
that the storage of cell therapeutic agents conprising._ .
faynshihad) wehans adipose tsigimecedbsc dery ey fjomt adipgse disgpe, to which an

S SRRl S R PR ol o
isthbinic aﬁéas@%e@v BWr {essB yﬁefe?%ﬁvk{?:ﬁrodﬁﬁgﬂ, ﬁ@ké&%ﬁ&mpleting

stemcells derive om adi pose tiss to which

tiRXSicpé@ihventébn.as sucrose has been added, are
i ntroduced i nto a nouse nodel of ischem c di sease, new

bl ood vessels are effectively produced, thereby
conpl eting the present invention. SUVWARY OF THE
INVENTION It is an object of the present invention to

provi de a cell tsﬁl\?ﬁ’%#‘ggﬁﬁﬁlﬁ‘wwﬂow eati ng

i schem ¢ di sease S ‘adi pose
ti ssue-derived nesenchymal stemcells as active
i ngredi ents and shows high stability during cold or
Itf iscre nbgcoodighe preseat hieadidrhto phwoiide abgall therapeutic composition
present invention provides a cell therapeutic ) )
fetonfreating oriselemic ediseases. schbighc apaiatises adipasen tissue-derived

nfq%gli | r}ﬁ ?@:gﬁ%t | \é:awlcﬁ | ee(fj iiﬁgrtgﬁ}e@g? :agl(azﬁboxg% high stability during
cECOPHENN stoggei n the

To achieve the above object, the present invention provides a cell therapeutic
composition for treating ischemic diseases, which contains, as active ingredients,
adipose tissue-derived mesenchymal stem cells and an excipient, wherein the
concentration of the adipose tissue-derived mesenchymal cells is 1 x 10°-1 x 10®

cells/mL, and the excipient is sucrose or mannose.

In the present invention, a base for the composition is preferably selected from
the group consisting of physiological saline, phosphate buffered saline (PBS) and
Hartman-D®.

In the present invention, the composition preferably additionally comprises
albumin or human serum as the excipient. In addition, the composition

preferably additionally comprises EDTA or DMSO as the excipient.
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concentration of the adi pose tissue-derived

mesenchymal cells is | x| O- 1 x| Ocells/nL, and
WwWORINS/1e%57 pi ent 1S sucrose or mannose. | n the PCE&R2008/002614

i nvention, a base for the conposition is preferably

sel ected fromthe group consisting of physiol ogica

sal i ne, phosphate buffered saline (PBS) and

Hartman-D(r). In the present invention, the

I ctﬂEOﬁﬂeEelﬁn ifedkinakthy @igpddiaoal Ibﬁefé‘{@ﬁgr Iaaaﬁlcﬁiakplynwmpnses a
or human serum as the exci pient. 1n addi'tion, the

phenpasiutically paefoptaie wnamhhtt obatlleast corep nddi¢tveEmTected from the
DMSO as the excipient,In the present .invention, the
gé@rna@mlﬁmg r;rfeqsmadylgaaaﬁ:ntsﬂﬁ@lmbw@amgeﬁé% Habilizers, isotonic

agﬁ‘%?{r:a ‘%ggstglagag eéd a%ﬁg%p?ﬁge%ﬁ%ggﬁp %%g];qgie{nﬁlqga%}rfactants diluents,
véHéP&”d@?EagﬁEﬁhé ag@h’téb' bl @Qicagag@h% B ea[ ts sulfur-
pres

I sot oni ervatlv rptl on- prevent

cegraiiiag reduélagta'gr&hm arttl Antgortidanteehi cl es, pH adj usti ng
agents, anal gesic agents, buffering agents,

sul furcontai ning reduci ng agents and anti oxi dants.
her, features and enbodi s of the present
(ﬂ\%ﬁftthsvﬁf} B@@éﬁ@e%p ﬂ}ﬂ PRGSE FRENTRM Wil rRgcome apparent

R T RN b T A

at 100x magnification for the human adi pose
tissue-derived nultipotent stemcells according to the
present invention. FIG 2 shows inmmunol ogi cal
characteristics of the human adi pose-derived

mul tipotent st BRIEH DESCRIPTINN QF DN ANVENGS
invention. FIG 3 shows stability of the human adi pose
ti ssue-derived nultipotent stemcells

FIG. 1 shows photographs taken at 100x magnification for the human adipose

tissue-derived multipotent stem cells according to the present invention.

FIG. 2 shows immunological characteristics of the human adipose-derived

multipotent stem cells according to the present invention.

FIG. 3 shows stability of the human adipose tissue-derived multipotent stem cells

according to the present invention in relation to sphere formation ability

FIG. 4 shows test results for the in vitro angiogenic ability of human adipose

tissue-derived mesenchymal stem cells according to the present invention.

FIG. 5 shows the degree of limb removal in nude mice with an induced ischemic
lower limb disease and injected with various concentrations of the inventive
human adipose tissue-derived mesenchymal stem cells, and shows the degree of

angiogenesis in the nude mice, observed using laser Doppler perfusion imaging.
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according to the present invention in relation to

sphere formation ability FIG 4 shows test results for
WOROMS/1TOSYi tro angi ogenic ability of human adi pOS&R2008/002614

ti ssue-derived nesenchymal stemcells according to the

present invention. FIG 5 shows the degree o f linb

removal in nude mce with an induced i schem c | ower

linb di sease and injected with various concentrations

FO5. thShdwy aiibyénibuiBifity2 &if nas einkveaG Ve tighry @dipose tissue-derived

mesenchymal stemcells,” and shows the degree of

narlgpoganstins celis,tdxprensde asilaser Diygdevperfusiongatiaser

Doppl er perfusion imagi ng. FIG 6 shows ani ogenic

ability of the inventive human adi pose tissue-derived

mul ti potent stemcells, expressed as |aser Doppler

perfusion ratio. DETAILED DESCRI PTI ON OF THE

I NVENT ICORN; ' %ﬁgﬁ? Nageny
i nvent i@’rﬂl&%@?ﬁ% a ce’ﬁﬁt Eer apeut i-f@qcl:lgnpo& ”é}]\ID

for treating i SCHPREFERREDBEMBODIMENTS ns adi pose
ti ssue-derived nesenchynmal stemcells at a
concentration of 1 x 105- | x 108 cells/nL and sucrose

r mannose as an excipient. In the present inveptio .
Tg'ﬁepléf‘éﬁﬁbﬂyﬁlﬁ@f%/ef&faé%ﬁpcél el ciherdpsugiensamposion Tor treating

AR a5 SR VSR A OHER P REHER! lesciPfmol o cets
af aCtbidentratibaskr ang Wrrowxi MoYickl9/ml M) seHdReli gFefanfbse as an
the present invention, the adi pose tissue-derived

ereiptgmthymal cells can be obtained by infusing a
tumescent solution and a fatcontaining naterial using
| i posuction tubing or a disposable syringe having a

hﬁa%egﬁeg{egtcﬁlgggﬁtﬂﬁg%%re 'ﬁé‘s%’—dg’rlil\%f gtteimngeﬁshgrer(?bs‘[g{nteidnfgom adipose

tissue harvested through liposuction, and adipose-derived mesenchymal stem

cells which adhere to a culture flask and grow in vitro.

In an embodiment of the present invention, the adipose tissue-derived
mesenchymal cells can be obtained by infusing a tumescent solution and a fat-
containing material using liposuction tubing or a disposable syringe having a
catheter connected thereto, subjecting the resulting materials to a mycoplasma
test and a sterility test, selecting a sample, which passed quality management
standards, from among the tested materials, centrifuging the selected sample into
an adipose layer and an aqueous layer, pre-treating the aqueous layer sample with
a collagenase solution, and then culturing the resulting cells in a DMEM medium

containing 10% FBS and ascorbic acid.

Meanwhile methods for obtaining multipotent stem cells expressing desired
surface antigens from the human adipose tissue-derived stem cell broth obtained
above include a FACS method using a flow cytometer with sorting function (/nt.

Immunol., 10(3):275, 1998), a method using magnetic beads, and a panning
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test and a sterility test, selecting a sanple, which
passed qual ity nmanagenent standards, from anong the

worestiethsmat eri al s, centrifuging the sel ected BaMKR2008/002614

into an adi pose | ayer and an aqueous | ayer,
pre-treating the aqueous |ayer sanple with a

col | agenase solution, and then culturing the resulting
cells in a DVEM nedi um contai ni ng 10% FBS and ascorbic

nREhS YRRV !aﬁtiHE&ff‘%ﬁcff%al?rb?c%d@nﬁ*ﬁnguhﬁilﬁpét%ﬁt sséntells (J.
cells expressing desired surface antigens fromthe

Ihameo]. addp 68219 s1@9%)er i Alsd, snethodelfbr wboainingh mailbipatent stem
above include a FACS pet hod using a, f] ow cytoneter 1
cqlls brosara large rameyniopt culibre prathngeludeop anet ?5',3 Wﬁgrﬁsy{ltlbodles,

.yet hod usi ng, nagpet i .ccbea XpYoll .
Wi R P A e uRECPT 5oLt GRS, kB glig motecules
(I?ér@ﬁa?t%h' I%fél‘}%d 'tmﬂén%hrfa@é_]aﬁﬁ?éﬁigz arel 89&) alo¥eSé in combination
met hods for obtalning nultipotent 'stemcells froma
a$ advlen@ount of culture broth include a nethod where
anti bodi es, which are expressed on the surface of
cells to specifically recogni ze nol ecul es

herei nafter, referred to as."surface antjgens"), ar
FlE VARG SorliRE SRR BN UG AVAET defhatge ficthod and a
t g t S LQc e :
oEL PR REHIAS TF, DAoL sh g By soeciically
rddoepeziiehhafsigearomite dyursRrcisfluwrtbsdentisclapeled] 0 mbensity of

antigen on the cell surface is fluorescently | abeled,
flubeescanen sitifted ffrémuan astibndy mdetl eetithr e zoleonl¢ sagyessed on

bonded wi th the npl ecul e expressed an the surface qf
thengurdagq of $he seileist @alweéteént%%@ﬁffqtecs%lgm Whﬁ@&%ﬁw expressed
t he expressed. anpunt .of the. I ggn. C b tifi
Tpf ] G5 AT F abpRiAR 267 CRBe Rl oot hrare cells
eﬁ&%ﬁhgté’ Rlrafity LEGRIrARE | RIS byCesRbRticN 0P fluorescence types
uor eScence types
used therefor. Examples of fluorescences which can be used in this case include
FITC (fluorescein isothiocyanate), PE (phycoerythrin), APC (allo-phycocyanin),
TR (Texas Red), Cy 3, CyChrome, Red 613, Red 670, TRI-Color, Quantum Red,

etc.

FACS methods using a flow cytometer include: a method where the above stem
cell broth is collected, from which cells are isolated by, for example,
centrifugation, and stained directly with antibodies; and a method where the cells
are cultured and grown in a suitable medium and then stained with antibodies.
The staining of cells is performed by mixing a primary antibody recognizing a
surface antigen with a target cell sample and incubating the mixture on ice for 30
minutes to 1 hour. When the primary antibody is fluorescently labeled, the cells
are isolated with a flow cytometer after washing. When the primary antibody is
not fluorescently labeled, cells reacted with the primary antibody and a
fluorescent labled secondary antibody having binding activity to the primary

antibody are mixed after washing, and incubated on ice water for 30 minutes to 1
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used therefor. Exanples of fluorescences which can be
used in this case include FITC (fluorescein

wokemstihicstyanat e), PE (phycoerythrin), APC PCT/KR2008/002614

(all o- phycocyanin), TR (Texas Red), Cy 3, CyChrone,
Red 613, Red 670, TRI-Color, Quantum Red, etc. FACS
nmet hods using a flow cytoneter include: a nethod where
t he above stemcell broth is collected, from which

heat.! s Aferi Gakkined Me cefs spaarg %Nitﬁe'ﬁﬁéi}ﬁt‘iﬁﬁ?jﬁoﬁlmd secondary
and stained di recfly wi th anti bodi es; and a nethod

antiboéics hee cwllhtedavieh adlswrogtbrmettrgrown in a suitabl e
medi um and then stained with anti bodi es. The stai ni ng
of cells is perfornmed by mixing a primary anti body

&g@gﬁgi 12@39?@@,%%15%3%81%&%&%ﬁnrz}é:hcgﬁdl?agrég?[bp %g%slent invention can
P ARDER LRy PP o MO kPRI TRE CRAT G ey

flow cytoneter after washing. Wien the primary

antibody is not fluorescently |abeled, cells reacted )
Ag vsed hergini b yeramt lisnbemiandiseasebT oess dat fungbbeal abnormality,
secondary anti body having binding activity to the .
USPYSTHF AR QY NECEOHP X BRI SaF RY %%gﬁiiw’gt}o%ﬁa distuption of blood
' b [ k 30 minut . t

SRS RS fle SRS EY IRelTeRRL Sl R NAEEs sueh s

Rgar infardtidosh @ anging peefir®d, @sttreldity Achb@4, injuries associated

cytoneter. Also, the isolated nesenchymal stemcells
vdtic angairgd taraubatiqu,esamnatioviafitriesnswean ab engmehtiaedafidfractures.
t hei r i.mrunol ogi cal properties_ using flow cytonetry.
S@Cf@@bymﬂ%ilﬁghqm@ géseases 4k HbRi pregealeaRviitiqiefielyde gnot only
funct.i onal nor el i t t.i.ssue denaturation.or

isg Rk LR s ERREATRS idchomit S5 BROBIE bRt fufthyor famage.

bl ood supply to tissues, and specifically includes

i schem ¢ heart diseases such as
The cell therapeutic composition of the present invention can be introduced

directly or via a carrier. The carrier should be physiologically acceptable, and
examples thereof include organic substances, such as biopolymers, and inorganic
substances such as hydroxyapatite. Specific examples thereof include collagen
matrices, polylactic acid polymers or copolymers, polyethylene glycol polymers
or copolymers, and chemical derivatives thereof. Furthermore, the carrier may
be a mixture of two or more of the above-described physiologically acceptable

materials.

The composition of the present invention can be administered, for example, at
one or more sites (for example, 2-50 sites) in the surviving muscle (skeletal
muscle, cardiac muscle, etc.) surrounding the ischemic site. The dosage of the
composition is preferably in the range of, for example, 1.0 x 10°-1.0 x 10

cells/kg (weight), and more preferably 1.0 x 10%-1.0 x 107 cells/kg (weight).

However, the dosage of the composition may vary depending on patient’s weight,

8
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nmyocardi al infarction and angi na pectoris, extremty
ischema, injuries associated with inpaired

wOedsauteat i on, traumatic injuries such as anpuPar/Kr2008/002614
and fractures. Specifically, the ischem c diseases in
the present invention include not only ischemc
di seases but also ischemc states resulting from
injury or damage. The cell therapeutic conposition of

abE sl AREHMpIHLNttherlosase Rm 6f tl@@@@ﬁoﬁﬁoﬁ%' be @dministered, a
Via a carrier. The carrier should be p ysiologically

mutbeptofbddminastdriogatin! @anpostions andcoude. oflgant skilled in the art
ni.c

COHBRDHIRE Gk S TR YIOPBS A A FesuGpEE Of Admiistiatiog may range
ﬁtobﬁ?reOf ns%lvlégaq ﬁﬂles%?t%mlf 1§aelfyen%8%ﬁlja8 qt 'h(fn?g 'oq“ 51de effects.

or 'copol'ynérs, polye yCO

V Ve -
T%ré:%p@! WEBife R MHloR 8 fiRlsudBbh alds: smélabsw%mpgrr kg for non

Furt nore, the carrier may be a m xture of

hunrag @findale nalyobe thitesané e dhaihos ihvinegi, aal day e ceptatddefrom the
materials. The conposition of the present invention

abaye-descrihddhidesagee dor fegxamplanpissd an theeradumegprasios(fossxample,
2-50 sites) i,n the syrvivin

ayén%rgﬁg‘faimg%’r@n thy e errﬂﬁs%g%ns tuchy S HePERE, thg human and
aflﬂr‘? lI §ﬁ€||%'asc S{Ahﬁnal-gh?o%) pefeaté)(i é&Srcﬁﬁgpfios 6}1& OQréz'sént invention

pre era e ran or exa

idclQd hllﬁlaiﬁhﬂl@/dfﬂel( wlﬂﬂt bn,anﬂﬁdls I_g@clﬁk:eéf)farr@iiillle}i! of. Which include
106-1.0 x 107 cells/kg (weight). wever, the dosage

hemankemookpysimicenratayrabhity, deppnddwg aod dpgs: ent's
wei ght, age, sex and synptons, the dosage form of the
conpositi on to be administered, a nmethod of

d.n he I on, T
T80 et SETREphAa PGP A3 g "PBucted atome or i
cgﬁx%ﬁgeﬁlon-rh%tflr 88 NSUnAhr AYF BHPIIRI MethBYs ! a'Fl)“f Ek@Mble, the
one to several tinmes wthin clinically acceptabl
invenitive afetbodefcef treating ischemic diseases can preferably be used in
combination with surgical revascularization, such as percutaneous transluminal
coronary angioplasty (PTCA) and/or coronary artery bypass graft (CABG). The
use of the inventive method in combination with other methods can actively

improve cardiac functions and reduce the period of being confined to bed.

The cell therapeutic composition of the present invention may comprise
pharmaceutically acceptable carriers and/or additives. Examples thereof include
sterilized water, physiological saline, a standard buffer (e.g., phosphoric acid,
citric acid, or other organic acids), a stabilizer, salt, an antioxidant (e.g., ascorbic
acid), a surfactant, a suspending agent, an isotonic agent, or a preservative. For
local administration, the composition of the present invention is preferably
combined with an organic substance such as biopolymer, an inorganic substance
such as hydroxyapatite, specific examples of which include collagen matrix, a
polymer or copolymer of polylactic acid, a polymer or copolymer of polyethylene

glycol, and chemical derivatives thereof.
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There may be one or nore administration sites. The
dosage per kg for nonhuman animals may be the sane as

worbmt14f05¥ human, or can be converted from t hePCT/KR2008/002614

above-descri bed dosage, for exanple, based on the

volune ratio (for exanple, average val ue) between the

i schem ¢ organs (such as heart) of the human and

ani mal subjects. Aninmals to be treated according to

the present invention include human and ot her desired
manmal s, specific exanples of which include humans,
Azonked shemgim,e the atesm r'iabé’t seferhetp, a chase aotlitibogsin which the
The therapeutic nmethod of the present invention can be
meseachstmal steoheelds in the sebhitherapentinicompasiiépn grasasnepded.  As

or advanced .net hods. FEor ex lLe, the.dnventive neth

Uiy BB OT A i 6o o BOORPHEN: PREFERE opdfiSe "W ertman-D
i &%(p' j i i cul ari zation, such

(Calgop c%%]ghglgﬂ%‘@totrrgﬁgy@%éf%g'}blggl\rég%ary angi opl asty

(PTCA) and/or coronary artery bypass graft (CABG. The

use of the inventive nethod in conbination with other )
Imext poeferrednemboidinent, i thpr ealk thenageaidc fapmepésstien dadprepared in a
reduce the period of being confined to be&gth_e cell

dpspgicaliuin sulte ifesHogs  theg IS BEFROSEn s AiRIOSRjem cells of

conmprise.pharmaceuticall y,acgepta arglers
5 AR DE SR e b fiiaba RN P AP B PR KR acoeprable
aguhy(ﬁisoidlﬂfiﬁﬁl,l o8 8lozB8 ind SS1806ARBUT fidke Ki€ oF-the present invention
hosphoric acid, citric acid, or other organic acids),
ngays fiathdri (Zcﬁh?risalat dedredapharmxactancalle. agceptabbochireer that can be
acid), a surfactant, a suspending agent, an isotonic i
usesb i@ sugpend or edibuto dhevadipessr steot sielladnibxamples iofrsuch a carrier

ined it RERT ROk TP BT P ool g B Doy o
an i norgani c substance

The composition of the present invention may contain a pharmaceutically
acceptable carrier or excipient, or any necessary stabilizer or adsorption-
preventing agent to provide a pharmaceutical preparation that is suitable for
administration to humans or animals. The composition of the present invention
may be formulated in the form of an injectable solution (e.g., injection solutiuons
for subcutaneous, intradermal, intramuscular, intravenous and intraperitoneal
injection). Upon the injection of the inventive composition, an analgesic agent,
which can relieve pains, may be used, and if necessary, a suitable device may

also be used.

The cell therapeutic composition of the present invention may be filled into a

syringe, a device, a cryovial in which cells can be frozen, or a pyrogen-free glass

vial comprising rubber stoppers and aluminum caps, which contains liquid drugs.

As the device, a syringe or a multi-syringe can be used, and in the case of limb

ischemic diseases, a 20-30 gauge needle, which can minimize pain during the
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such as hydroxyapatite, specific exanples of which
i ncl ude col lagen matrix, a polyner or copol ynmer of

wopaisyasti ¢ acid, a polynmer or copol yner of PCT/KR2008/002614

pol yet hyl ene glycol, and chemi cal derivatives

t hereof. As used herein, the term"base" refers to a
base solution in which the nesenchymal stemcells in
the cell therapeutic conposition are suspended. As the

aBASEistrBN¥AT & 8IS HitlRAl RRsid2aaRhat aobedlfctge tdahenshearing of
or Hartman-D (Choongwae Pharma Corp.) is preferably

cedgdis Used conefderingdthenidepihrefita sitheorc ehiscldantipentiich cells are
conposition is prepared in a dosage formsuitable for

aglmiristaredh, Adso.tthe Sypigsoyedevier inaiadesd & maieidal whigy does not
dhﬂq?ﬁ%es nt. hqvention are preferably dissolved in a

IHUENEE S8t YR3HY- accept abl e aqueous” sol ution, or

frozen in a solution state. The kit of the present

invention may further conprise a desired

Thbacd¢thahetdpeatit ycaapesitiahl of abe rpreserithBiveaionbmays€é necessary,
to suspend or dilute the adi pose stemcells. Exanples

cofitaguah least amei wledtad Iftmte atheng Isusgendangragent, solubilizing agents,
physi ol ogi cal saline, PBS and the like, The .
SEBHISED L | BPIORICt ha2HHEs e MICSCHVERGSon AASPIRIM-RIGYeAting  agents,

sOPREIRGS Yil Gk yve@lﬁ?l%ﬁ)t ??%?djglg‘éfg# gc{gleﬁ{s eﬁﬁ%gcitsfgtaggg{gh tbuffering

any necessary sta I"ze onprev i g

abntB QUIfle cBnRABR sQHidifR | agRhePanat hvotidahtsi epending on the
Suitable for admnistration to humans or ani mals. The
adonmistatipnmaode ohéorprdseon thereefit i on may be fornul at ed

in the formof an injectable solution (e.g., injection

sol utiuons for subcutaneous, intradermal,

R Sy RS PGSBS R . Potssorate 80
TSSO RGPS SR8 bl ygataleL ki sodim
cadokgmetimylcellulose, polyoxyethylene sorbitan monolaurate, etc.  The
solubilizing agents include polyoxyethylene hydrogenated castor oil, polysorbate
80, nicotinamide, polyoxyethylene sorbitan monolaurate, Macrogol and castor oil
fatty acid ethyl esters. The stabilizers include dextran 40, methylcellulose,
gelatin, sodium sulfite, sodium metasulfite, etc. Examples of the isotonic agents

are D-mannitol and sorbitol.

Examples of the preservatives include methyl parahydroxybenzoate, ethyl
parahydroxybenzoate, sorbic acid, phenol, cresol, and chlorocresol. Examples
of the adsorption preventing agents include human serum albumin, lecithin,
dextran, ethylene oxide-propylene oxide copolymer, hydroxypropylcellulose,

methylcellulose, polyoxyethylene hydrogenated castor oil, and polyethylene

glycol.

The sulfur-containing reducing agents include N-acetylcysteine, N-

acetylhomocysteine, thioctic acid, thiodiglycol, thioethanolamine, thioglycerol,
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al so be used. The cell therapeutic conposition of the
present invention nmay be filled into a syringe, a

wodesiig®s7a cryovial in which cells can be froPEIVKR2008402614

pyrogen-free glass vial conprising rubber stoppers and
al um num caps, which contains liquid drugs. As the
device, a syringe or a nulti-syringe can be used, and
in the case of linb ischem c di seases, a 20-30 gauge

tHiessHeL01 MHi6Hlyealic Mol MindesAai thefbtfl B8dium thiosulfate, glutathione,
t headm ni strafion of cells wthout causi ng damage to

ané| dudfhgudeyl-cotthminpeampoumds swih as thsoalkatbic acid having 1 to 7
considering the depth of a site or nmuscle into which
caonsatams. adni ni stered. Al so, the syringe or device is

made of a material which does not influence cell

viability. The cell therapeutic conposition of the

TRECHRIxil A nl?l ATHYr dxand}ECeRRMYrbIE RIEI 8 b%ttyl:h?ﬁ%x toluene,

one se ecte rom anDng Su pendl ng agent, SO Zln

bag&hy@m)@hﬁﬁble ,Z8tScopheed1p mbcoptgedlt scetes I ehyrbicescid and salts
sorption-preventing agents, surfactants, diluents,

thmrhoﬂl Esascpkb¥d Jp‘ahmta‘@ ahescerbydnslegeatec sadamms bisulfite, sodium
feri.n nt ai ni reduci ng agen
ae,aﬁml%w?o&aq{%e ‘i’)@ﬂdgﬁ A0 of HATCAH 2865 BN sy lisodium
0 l e h g
eﬁ{genf?é%@% RENY EE%E% TP SedunbofyRFREPELES and sodium
I Ufpet n |
PIUEIRSHRARY| CPHL U ARG ASAR dpd U EQBRTRIIIMSO, lycero,
egor bi tan nonol aurate, etc. The solubilizing agents
i ncl ude pol yoxyet hyl ene hydrogenat ed castor oil

pol ysor bate 80, nicotinam de pol yoxyet hyl ene sorbitan

FIRAGHERIE e, RERRSINERT (o' ofpel ipfeifioR ShaY! comprise

cHEVEN Rl | H@8Ses, such as inorganic salts, including sodium chloride,
potassium chloride, calcium chloride, sodium phosphate, potassium phosphate
and sodium hydrogen carbonate, and organic salts, including sodium citrate,

potassium citrate and sodium acetate.

Particularly, in the case of prior cell therapeutic agents, which were suspended
and stored in physiological saline under cold-storage conditions, it was difficult
to show a cell viability of more than 70%, when they were stored for 48 hours or
more; however, in the case of the inventive cell therapeutic composition
containing human adipose tissue-derived mesenchymal stem cells, when sucrose
or albumin was added to the composition, it showed a cell viability of more than
70%, even when it was stored for 48-72 hours, suggesting that it had improved
stability. Also, in the case of the inventive composition, it was observed that,
even when Hartman-D or PBS was used instead of physiological saline as the
base, there was no significant difference in cell stability, and the addition of

sucrose or albumin improved the stability of the cell therapeutic composition.
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gelatin, sodiumsulfite, sodiumnetasulfite, etc.

Exanpl es of the isotonic agents are D -nmannitol and
wozashiutsh . Exanpl es of the preservatives incl BAEKR20(8§002614

par ahydr oxybenzoat e, et hyl parahydroxybenzoate, sorbic

acid, phenol, cresol, and chlorocresol. Exanples of

the adsorption preventing agents include human serum

al bumin, lecithin, dextran, ethylene oxide-propyl ene

1\%’1’(3@%1‘3 O\QHéﬁI TRE qn@é’rﬂi@‘%@l‘l Qﬁé’ﬂ E@{lilé” ositions containing adipose

met hyl éel l'ul ose, pol yoxyet hyl ehe hydrogenat ed cast or

tissue-datided odtyet hyellsnevegt ystoked Tinedesulfifozen c stvrageni sumditions, the

reduci ng agents include N-acetyl cysteine,

chepesifidionoegieising, physetagcalci dalingi odiugrgssel , albumin  and

chyRrgIeEonTS DISE ShaRea/ e Rabbdurall siailley upon thawing, and it
V\Ialg' g5su-{ad ethaﬁltllﬂé e t?(ﬂf’Ofaélguﬁth%%ﬂ S af%?hﬁidﬁyﬂ% to the cell

ounds suc kanoi ¢ aci
tlfe?ﬁ SPpositiva C}ﬂ@téd@éﬂ fanédls dlﬁﬁﬁ’gjﬂle fr@émﬁg%ﬁﬂd' tBawing of the
eryt ho rblc acid, but yl hydr oxyt ol uene,

cbllllsmhm)hr(mcwhawsaiblhiy af tlocoglhser ol , t ocopherol acet ate,
L-ascorbic acid and salts thereof, L- ascor byl
pal mtate, L-ascorbyl stearate, sodiumbisulfite,
Eséodi i@ sulfite, triamyl gallate, propyl gallate or

ng agents such as di sodi um et hyl enedi am ne
tetraacetate (EDTA), sodi um pyrophosphate and sodi um
nmet aphosphat e. The cryopreservatives include, for
Hexeinplter, EMEQregéntc énwdnticet ovilFure Riesombed tnhefurther detail with
conposi tion of the resent i nventi on may conp
refgransst iooasamatesi t it el b@:@@pggentrt@r@w]ﬁkﬂm tf‘s the art that these

ekgr%pijes ard for ol'l tra%lq/eoﬂurpose only and are not construed to limit the scope

of the present invention.

Example 1: Isolation of multipotent stem cells from adipose tissue

Adipose tissue was obtained from abdominal liposuction, and washed with PBS
and then finely cut. The cut tissue was digested in DMEM media supplemented
with collagenase type 1 (1mg/ml), at 37°C for 2 hours. The digested tissue was
washed with PBS and then centrifuged at 1000 rpm for 5 minutes. The
supernatant was suctioned off, and the pellets remaining on the bottom were
washed with PBS and then centrifuged at 1000 rpm for 5 minutes. The resulting
pellets were filtered through a 100 um mesh to remove debris, followed by
washing with PBS. The resulting cells were incubated in a DMEM medium
(10% FBS, 2 mM NAC, 0.2 mM ascorbic acid). After one overnight period,
unattached cells were washed with PBS, and cultured in Keratinocyte-SFM media
(containing 2 mM NAC, 0.2 mM ascorbic acid, 0.09 mM calcium, 5 ng/ml rEGF,
50 wg/ml BPE, 5 ug/ml insulin and 74 ng/ml hydrocortisone) while the media

were replaced at two-day intervals, thus isolating multipotent stem cells (FIG. 1).
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pot assi um chl ori de, cal cium chloride, sodium
phosphat e, potassi um phosphate and sodi um hydr ogen

wocensherar e, and organic salts, including sodi BET/KR2008/002614

citrate, potassiumcitrate and sodi um acet at e.

Particularly, in the case of prior cell therapeutic

agents, which were suspended and stored in

physi ol ogi cal saline under col d-storage conditions, it
FY@S 1dsﬁJW§ WhiotdSaphe\Walert at |100k%h%hif%aﬁ6n”ﬂfrethbh1@{nnan adipose

when they were stored for 48 hours or nore;

tlhmwedmved multipoteas stenf celheisotated s desaahdd sthaveapeuti c
conposi tion contai ning human adi pose tissue-derived
nesenchynal stemcell's, when sucrose or al bum n was

plithotent stem

rs, suggestl ng that it had |rrproved st abl lity.

o, in the case of the inventive conposition, it was
observed that, even when Hartman-D or PBS was used
i nst ead of phyS| ol ogi cal saline as the base, there was
Tho alipese tissira-deiived mewktipotentcsem selibiobraiped andExample 1 were

wgphed o RuPRS Had Faiseh v RbRgent | SACNEREA BF11S BYean colfgcted and
célﬁ}(?ﬁéé&’ ?t ?8&)(‘) %1'111 fo?pjeffﬁ ﬁtegom@s&ggﬂﬁt?or egé 'zﬁ%grded and then

| SSue- ved s em cell's re's

vJa@H@@ wﬁ{ ﬁrrﬁB&uFeOij D4 PBS ahd P nmw\i}édaﬁy CRAtrdfupiafion at 1000
physi ol ogi cal saline, sucrose, albumn and

rmny dpr €5 emvattey.e mﬂnm\mianhavhﬂ ghiesdrded) land the cells were
viabi lity upon and_ it was observed that the

suspendedindiBy su%hvﬁglg)gcpeél@g@r ESHpBHENESVES dispereqd into a well

Pl R Br By P PR EaT G rigiss Tl hiydn mBnoctonal
aNii BRI W¥is PladelEnfPbhch WeXPAR] BRubated on ice for 40 minutes.  After
the incubation, the medium was centrifuged at 1000 rpm for 5 minutes. The
supernatant was removed and the cells were washed with PBS two times.  After
washing, the cells were fixed with 1% paraformaldehyde, thus analyzing surface

antigens of multipotent stem cells using a flow cytometer (Table 1 and FIG. 2).

Table 1: FACS analysis of surface antigens of adipose-derived stem cells

Surface antigens AD-MSCs
CD73 +
CD90 +

CD29 +

+
_+_

CD44
CD105
CD33 -
CD34 -
CD45 -

CD4 a
CD31 :
CD62p -
CD14 -

HLA-DR -
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Herei nafter, the present invention will be described
in further detail with reference to exanples. It wll

wohensapmarent to one skilled in the art that tREB&R2008/002614

exanples are for illustrative purpose only and are not
construed to limt the scope of the present invention.
Exanple 1: Isolation of nultipotent stemcells from

adi pose tissue Adi pose tissue was obtai ned from

abdom nal |iposuction, and washed with PBS and then

finely cut. The cut tissue was digested in DVEM nedi a
Asupptesuniedsheiviih icoldldgehate agpose tidsmgiddrivedaad@®@? stem cells
for 2 hours. The digested tjssue was washed with PBS
ageydie fo de Presengdaventiorpsovphrosiive rspepses offi§d % to CD73,

07 Up 50 e R30L, 989 aBpE TR ash oo CERE, 4t ROMd 2R 1R Also, the
irg\gﬂﬁttffviefé@ﬁldcélﬂs RORef B aﬂ'ifeEln{ﬂlﬁigél%gica]_%ﬁﬁ&fs‘élsttbnﬂl of CD33,

ets were filtered through a 100 bm nmesh to renove

3%, iGD45 oCDeEEDBY, GBSRpNC D4 indPBD.A-DDR. r esul ti ng
cells were incubated in a DMEM nedi um (10% FBS, 2 nM
NAC, 0.2 nmM ascorbic acid). After one overnight
peri od,, upattached cells were washed with PBS, and

xample 3 Farmation ; of human cadipgseyitissue-deriyed. miltupotent stem cell
S S0.2 nmM ascorbic acid, 0.09 mMMcalcium 5 ng/nl
, 50 /zg/m BPE, 5 /zg/m insulin and 74 ng/ m

hydrocorti sone) while the nedia were replaced at

two-day intervals, thus isolating nmultipotent stem
Hemhars adipo&: tisjud-d&rivid shdeipomdtstegn &pHs obsdired dan Exadple 1 were
magni.fi cation for the hunan adi pose tissue-derived .
SEPY il%cfto@éttl@weﬁaf stline SuKat SHCEHSCHSalRe Hotuenssyd: 5% albumin

SFHPIRLE rosTHRh AP EADEF G oo aitey

5x10%-1x10°/ml of the human adipose tissue-derived multipotent stem cells

obtained in Example 1 were seeded into each well of a 6-well plate containing a
serum-free MEBM medium supplemented with 10 uM CORM-2, 5 ml antibiotic
antimycotic solution (100X), 1 pg/ml hydrocortisone, 5 pg/ml insulin, 20 ng/ml
EGF, 40 ng/ml FGF, B27 and B-mercaptoethanol. As a result, the cells started
to form the shape of spheres from 3-7 days after the seeding, and as shown in FIG.

3, the cells proliferated to form spheres even at 7-10 days after the seeding.

Example 4: Examination of in vitro angiogenic effect of adipose tissue-derived

stem cells

Whether adipose tissue-derived mesenchymal stem cells form blood vessels was
examined through an in vitro tube formation assay using cells, which were
exposed or not exposed to a shear stress of 5 dynes/cm’ (intravascular shear

stress).
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The adi pose tissue-derived nmultipotent stemcells
obtai ned in Exanple 1 were washed with PBS and treated
wowedash4tosypsi n. The treated cells were col | ect BAT/&RI008/002614

centrifuged at 1000 rpmfor 5 m nutes. The supernatant

was di scarded and then washed wth a m xture of 2% FBS

and PBS, followed by centrifugation at 1000 rpmfor 5

m nut es. The supernatant was di scarded, and the cells

F‘G?rtﬁlssplﬁ@@ﬁl@'eldla'tﬁ B heéhiéoh, USAWa@%hﬁné&knﬁ%Blted and then
anpl e were dlspensedlntoavve pl ate. An anti body

tl(d?;rmhmdogﬂflywhs iaddedrip ug Q6 edeligplate @t solhdifed at room temperature

nonocl onal antibody) was placed into each well and

fmnabiHt bhosh | dBenordiposaiivaRederied anu HOIGHCsIBE ¢k, obtained

LR &Pﬂst‘ﬂ"ﬁ%%t st dn el lalecl | 51“%@%@@ lofear 1 x 10°
B
c?‘fllxe ﬂw.%nﬁ%%h'ggfezlf orm %GWP?{MV%UI&%‘L&E FSAK for 5 days and

mal de s analyzing surf
wiieth@gans indubnséd celdd W@hl@ﬂﬁlﬁé&ﬁhhﬁ: insd Ngsculid énldothehal cells was
cytoneter (Table 1 and FIG 2). Table 1. FACS anal ysis
exdmingdt achs amtrﬁguslhs avfshawinpos dElfler #v éld vease obsasved Athé inventive

result as in Ta t he agi
agipose disse1dp é’d’ dmeﬁe%‘tq“é’ﬁﬁl%l Fted seﬂ%nﬁlﬁg PPOshg to shear stress,

d%%ﬁﬁétﬂﬁ% %’rﬁgt&sg%ufl\’%(s%?ot%%gég c\é§§ %S ?(9 S?Ifucg}réoé}%llar to a

vhecutilawokso, the inventive stem ceI l's shovved
negati ve i mmunol ogi cal responses to all of CD33, CD34,
CD45, CD4, CD3 1, CD62p, CD14 and HLA-DR Exanple 3
For mat i on of hunman adi pose tissue-derived mltupotent
Expmple & | Examnmasion pivir vaw gagiogentss gHegl of adipose tissue-derived
rrul t |!§otent stem cel | s obtained in Exanple 1 were
in conditions of saline, saline + sucrose,
saline + sucrose + 5% al bum n

5-1: Construction of mouse ischemic model

After 8-week-old nude mice were generally anesthetized, the midline of the left
legs was incised, and the femoral arteries and their side branches were isolated
and ligated. Then, the left femoral arteries were completely removed, thus

creating an ischemic lower limb model.

5-2: Angiogenic effect of adipose tissue-derived stem cells in mouse ischemic

model

At 24 hours after the mouse ischemic model constructed in Example 5-1 was
created, the mouse models were divided, according to cell concentration, into
three groups: an LD group (1x10% cells/kg), an MD group (5%10° cells/kg) and a
HD group (1x107 cells/kg). Then, the cells were injected intramuscularly into

the ischemic sites of the mice.
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and PBS + sucrose, and then exam ned for their sphere

formation ability. 5¢c | 04- | | 05/ m of the human
woadispaerms7ti ssue-derived multipotent stem cel | BCOBKRRIIS®A2614

in Exanple 1 were seeded into each well of a 6-well

pl ate containing a serum free MEBM nedi um

suppl emrented with 10 MM CORM 2, 5 m antibiotic

antimycotic solution (100X), 1 g/m hydrocortisone, 5

WEShEE 16Wwetlifb re%ﬁ’ow/%ulﬁ%cuf'de%%dﬂtnfu@ﬁslﬁggse@%’d the degree

b- mer capt oet hanol . As a result, I's started

of amprovemshiapé b(btboc$ﬂhﬁiveﬁ thE:deé- WaslaMSeﬁédethrdit@l laser Doppler

seedi ng, and as shown in FIG 3, the cells

ppriosioneimzaging tab 4 weeks pHer the eslbthexapy- 1@ scmyesudtt feithe negative

t he seedin mnation of in vitro

CGRGPDEENIE TaIEE SR quithoRame: Jeuer dorbyBaevdnpeaied. and it

c&ﬁt %glr% L-DOS Gnt 1S HRefghd ;ﬁgr roud}ﬁriﬁlagég etﬁhf%é Shigher the

vessel S was exa ned an=in Vi
cbu&amtfHiombf the ageanedUsIRg tl@@'shﬁ)otmﬂl m@ BBbE fBXPAFEG. 5). When
or not exposed to a shear stress of 5 dynes/cm 2
ti{d Wegeaeast ulmprosémant off ridesyl. flow wak saymlly paak evith respect to laser
Matrigel (Chem con, USA) was warmed, and nelted, and
appher ﬁerfﬁeu%batgwhﬁagr%eue@t@ avilb- the Inysndive agigose tissue-

5ROty S PR A RstBinsRtcly SRy P8¢0, i lod flow
t
cbﬁlr?m ﬁle]sa‘lﬁ(eanjéc%ﬁtg gﬁdé‘g)l éé"thtehﬁ)n‘f\%'l §r8unﬁ‘gb @loy

centration of 1 [ s/ well ated with

EGM 2MW/ (O onetics, USA) for 5 days, and whet her the
[ ncukl)at ed cel I s vvoul d d| fferentl atﬁ |hnt 0 vascul ar

for cold

in FIG 4, it was observed the i nventive adi pose
e- der| ved nmesenchymal stemcells, when exposed to
shear stress,

In formulations for cold storage at a temperature of about 4C until they are
administered by injection, the viabilities of cells according to the ratios of
physiological saline, Hartman-D solution, PBS and sucrose as an isotonic
solution useful to keep the stability of cells were examined. Also, to establish
conditions in which cells are not aggregated or precipitated during cold storage,
the effects of an increase and decrease in the contents of EDTA and human serum

albumin on cell viabilities were examined (Table 2).

As a result, in comparison with the case where cells were stored in physiological
saline, Hartman-D solution or PBS alone, in the case of formulations, comprising
sucrose as an isotonic agent, albumin as an adsorption-preventing agent, or

EDTA, a higher cell viability was shown, and the cells were not aggregated.

Table 2: Cell viability in cold storage conditions

Cell viability (%) 0 3 6 9 12 | 24 | 48 | 72
Physiological saline 97.1196.3193.2190.989.2|86.970.3|57.2
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differentiated into vascular endothelial cells to form
a structure simlar to a vascular network. Exanple 5:

WORBssmuTar i on of in vivo angi ogenic effect of BOT/ER2E08/002614

ti ssue-derived stemcells 5-1 : Construction of nobuse
i schem ¢ nodel After 8-week-old nude mce were

generally anesthetized, the mdline of the left Iegs
was incised, and the fenmoral arteries and their side
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Example 7: Formulation examples of stem cell therapeutic composition for frozen

storage

Cell viability in various formulations comprising various additives including
cryopreservatives, in addition to physiological saline as a base was examined in
order to ensure the freeze-thaw stability of the inventive stem cell therapeutic

composition during the frozen storage of the stem cell therapeutic composition.

Cell viability resulting from the addition of physiological saline, Hartman-D
solution or PBS as an excipient, sucrose or mannose as an isotonic solution useful
to keep the stability of cells, human serum albumin, which is used in cell

cryopreservation, and DMSO, was observed after cell freezing and thawing.

As a result, it was observed that cell viability in frozen storage conditions was

further increased in a formulation comprising physiological saline, PBS or
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the degree of inprovenent of blood flow was anal yzed
Wi th respect to | aser Doppler perfusion ratio, the
wOogemsup70sn) ected with the inventive adi pose PCT/KR2008/002614

ti ssuederived stemcells showed a dose-dependent

i mprovenent in blood flow conpared to the
saline-injected group as the control group (FIG 6).
Exanple 6 : Fornul ati on exanpl es of stem cell
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SPETTTEEPBS + 10%DMSO 97.6 84.8 86.5 82.3
PBS + 2%sucrose + 5%albumin 98.4 83.2 81.8 81.0
PBS + 2%sucrose + 5%albumin

+ 10%DMSO | 98.0 86.2 79.3 85.4
Hartman-D 99.4 73.6 69.9 65.4
Hartman-D + 2%sucrose 97.2 70.2 78.9 73.2
Hartman-D + 10%DMSO 98.0 84.2 83.7 81.1

Hartman-D + 2%sucrose + 5%albumin 97.7 87.1 76.6 79.3
Hartman-D + 2%sucrose + 5%albumin
+ 10%DMSO 96.9 88.0 83.2 87.3

INDUSTRIAL APPLICABILITY

As described in detail above, the present invention provides a cell therapeutic
composition for treating ischemic diseases, which contains human adipose tissue-
derived mesenchymal stem cells as active ingredients. The cell therapeutic
composition according to the present invention induces angiogenesis around
closed blood vessels in the ischemic lesions to boost blood flow, and thus is

useful to treat ischemic diseases.
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order to ensure the freeze-thaw stability of the

i nventive stemcell therapeutic conposition during the
wORo0371eT05%t or age of the stemcell therapeutic PCT/KR2008/002614

conposition. Cell viability resulting fromthe

addi ti on of physiological saline, Hartman-D sol ution

or PBS as an exci pient, sucrose or nmannose as an

i sotoni c solution useful to keep the stability of

cells, human serum al bum n, which is used in cel

cryopreservation, and DVSO, was observed after cel
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that cell viability in frozen storage conditions was o
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| CABI LITY As described in detail above, the

present i nvention provides a cell therapeutic
conposition for treating ischem c di seases, which
contai ns human adi pose tissuederived nesenchymal stem
cells as active ingredients. The cell therapeutic
conmposition according to the present invention induces
angi ogenesi s around cl osed bl ood vessels in the
i schemc | esions to boost blood flow, and thus is
useful to treat ischem c di seases. Although the present
i nvention has been described in detail with reference
to the specific features, it wll be apparent to those
skilled in the art that this descriptionis only for a
preferred enbodi nent and does not |imt the scope of
the present invention. Thus, the substantial scope of
the present invention will be defined by the appended
cl ai nrs and equi val ents thereof. THE CLAI M5
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What is Clainmed is: L A cell therapeutic conposition
for treating i schem c di seases, which contains adi pose

woRisaumsder i ved nesenchymal stem cell s and anPCT/KR2008/002614

exci pi ent, wherein the concentration of the adi pose
ti ssue-derived nesenchymal cells is | x| O-I x 1 O
cells/nL, and the excipient is sucrose or nmannose. 2.
The cell therapeutic conposition for treating ischemc
di seases according to clgHgg EL MRS n a base for the
conposition is selected fromthe group consisting of
physi ol ogi cal saline, phosphate buffered saline (PBS)
and Hartman-D(r). 3. The cell therapeutic conposition
What isr€laimegl isscheni ¢ di seases according to claimi1,
whi ch additionally contains al bumn or human serum as
an excipient. 4. The cell therapeutic conposition for

fheat . . . o ey ol ai .
B R S REASE S0P B PR contain
a@IFR6k asssaB-dfbicd M¥sendhynldleseed Icellbedmbeut egcipient, wherein the
conposition for treating i schem c di seases accordi ng
concanitation1of the adipask tisswndétiyed oresanctgymaal cells is 1 x 10°-1 x 10
%Egr nmaceut i cal | y .accept abl e anount of at |east one
celdtf i AadBe SXCHRI e ISRUCHRSCRINANRRS i st i ng of

suspendi ng agents, solubilizing agents, stabilizers,

i sotoni c agents, preservatives, adsorptionpreventing

28090t Soll FHErhEIRO OMIsitUGDESy tr68ANE | i8herRid aRklsdsI G ording to
agents, anal gesic agents, buffering agents,
chiinf Urwherimiarbadg foeductmngpagieiohsis aaltcestd frox dangup consisting

of physiological saline, phosphate buffered saline (PBS) and Hartman-D®.

3. The cell therapeutic composition for treating ischemic diseases according to

claim 1, which additionally contains albumin or human serum as an excipient.

4. The cell therapeutic composition for treating ischemic diseases according to
any one claim among claims 1-3, which additionally contains EDTA or DMSO as

an excipient.

5. The cell therapeutic composition for treating ischemic diseases according to
claim 1, which additionally contains a pharmaceutically acceptable amount of at
least one additive selected from the group consisting of suspending agents,
solubilizing agents, stabilizers, isotonic agents, preservatives, adsorption-
preventing agents, surfactants, diluents, vehicles, pH-adjusting agents, analgesic

agents, buffering agents, sulfur-containing reducing agents and antioxidants.
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