WO 2008/147057PCT/KR2008/002614 COMPOSITION FOR TREATING ISCHEMIC LIMB DISEASE
COMPRISING STEM CELLS DERIVED FROM ADIPOSE TISSUE 5 TECHNICAL FIELD The present
invention relates to a cell therapeutic composition for treating ischemic limb disease, and more
particularly toacalldhesapeutic composition for 10treating ischemic diseasgéngg&g‘H&ns adipose
tissue-derived mesenchymal stem cells and an excipient. 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 70 injury
caused by external factors, such as burns or chilblains, Buerger's disease appearing as vascular

inflammation and th+g isda-iddle rﬁ _"_3__. of which
are arteriosclerosis ol |tera§%mmbo§§g%§ti oB %'ar@@ the'tike. 25Current methi r treating
e A Y, 1 iy

such diseases inClpeiBrafesdntially Teaing Hisdas ds ERUSIND thrombogision embelismfos egample,
arrhythmia, atrial myxoma and erythrocytosis, and temporarily relieving symptoms using thrombolytie
agents or administering a vasodilator and a circulation-improving agent, etc. for incleasing the luminal
diameter, for example, dextran, anticoagulants, phenylbutazone, 30persantin, adrenal cortex
hormones, immunosuppressive agents or prostaglandin WO 2008/147057PCT/KR2008/002614 EI.
Surgical treatment methods include a method 8i-&Mthiryip&iR&Edischemic areas through
sympathectomy, epidural blockade and sympathetic block, a method of 5 relieving excessive
sympathetic tone to induce the effect of improving vasodilation and blood circulation, endarterectomy,
bypass graft surgérylisisglaminealispotrisesele suctets bryrpsutinddesioneisiomyiddoweiarg the
above-dG_SC“b%&f&%é{ﬂﬁﬁ%@é&?%&%%?@%9&“&%&%%5&%‘1? f;h%ﬂ%r%‘?;"%”éd” mnat ey,
temporarily relieve ischemic disease symptoms or show ahigh Tisk of rectirrence. For this reason,
there is a Heed ts@ieve | ois kemethddasspabielotfundamiastalitrsatitigsischizmicdiseaserhyStem cells
refer to cells has\{ié? Qé)ﬁoggdserllfér}% licaiton ability but also the ability 15to differentiate into at least two
cells, and can be divi ed fAto toti :

1DICT . .
0 totipo &nt 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, 20 2004, Gronthos et al., J. Cell
Physiol., 189:54, 2001; Seo etal., BBRC., 328:258, 2005). Namely, it was reported that a group of
undifferentiated cells is included in human agiposedisaye alytaied-by Liposuction and has the ability
to differentjate into fat cells, osteogenic cells, myoblasts and chondroblasts (Zuk et al., Tissue Eng.,
7:211, 2ob'i; Rodriguez et al., BBRC., 315:255, 2004). This 25adipose tissue has an advantage in that

it can be extragtash ¥R ORABRQUMEs iscan-Reiproliferated jndaras amauntsoby fissie qulturs, and it

can be repeatedly injected since it is autologous tissue so that there is norisk of inmune rejection
reaction. Theref&TaU RARee e sttbntvn s Bipion soliresoietent codnwhicl olerdolrsashel existing

shortcomings Qf3iebSENS Aeiued oM PANR RO MR R A0F L0 BT /S A2 081003614
and diabetic complications, symptoms occurring in limbs due to biood vessel
20 injury caused by external factors, such as burns or chilblains, Buerger’s discase
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 lke.

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

30 persantin, adrenal cortex hormones, immunosuppressive agents or prostaglandin

!



umbilical cord blood, such as difficulties in collecting thereof; high cost, and having to find a suitable
match through the tissue compatibility verification. Also, recent studies using animal model
experiments indicate that adipose tissue- 5 derived cells have the abilities to regenerate muscles and
to stimulate thexdiffgrentiation of nerve blood vessels. Thus, these adiposelissugsdsivgd;sells have
attention as a new source of stern cells. Adipose tissue-derived stem cells known till now include
human adipose-derived 10 adult stem cells that can differentiate into epithelial cells (Brzoska et al.,
BBRC, 330:142, 2005), human adipose-derived adult stem cells that can differentiate into osteogenic
and fat cells (Cao et al., BBRC, 332:370, 2005), human adipose-derived adult stem cells that can
differentiate inté herve cells (Safford et al., BERG, 294:371, 2002), rat adipose-derived stem cells that
can differentiate into 15 fat cells (Ogawa et al., BBRC, 319:511, 2004), rat adipose-derived stem cells
that can differentiate into osteogenic and chondrogenic cells (Ogawa et al., BBRC, 313:871, 2004),
human adiposestegived stemeelisthatcanidifiedentiateinio cardlageiogllisdBiomaietialai 25:324 1,
2004), rat adip%ﬁlg-d%ti)ved stem C%”S that cg}n d%ffﬁe&%%: intg nerve cells (Fujimura et al,, BBRC,
333:116, 2005)" AndDDAUIPBLE HEAVRN ST ERNS R Hih WifeTeMiR fito Bt <antiadfe cells,
nerve cellsor meiseldmelle £ Hier 7s2aipadieatenngis tadrepidsehens disgasess KorpandRalgnt
Publication No. 2005%0034177 discloses a method of treating ischemic diseases using hematopoietic

25 stem cells WHSSE R rithdli S 44t HaaH #idie e By ErieSrranPKteaR At REblicEioA No.
2005-0111593 glisclosgshpmethad s heating ischemicdiseasgs Using mesenchymal stem cells
having an angiopoietin gene introduced therein. However, the prior méthods have problems in that
stem cells are used auxiliarily or in that the storage of cell therapeutic agents comprising stem cells is
not stable. Ac ' : nt i r ffor velop a methad of
treating ischem%(ﬁ}ée&%ée{sﬂgﬁ%%g;&r%ggﬁfé% %%%:ﬁéé%%gagﬁgjggsgg%%gé t,{%gi\%él %?u%icf {ﬁ%i{g\%’%‘e’ﬁ
adipose stém ceiibburived filorh ddiposatissareiytasiivioh anlexipielitsusehsasstcrosehasdiean

added, are intr int ouse model of schemic disease, new bload vessels are effectively
produced, therggé}gc%gr%wplgﬁé%[ e présen i(r)llilglw ?orne.agfﬂ\’m?ﬁg%mﬁ X1 tﬁ%c%eo‘f & &ré&éﬁ%ﬁg

disclosure to prayidela celhthérapensilcampasitivoHomntedingdschemic diseases, which contains
adipose tissue-derived mesenehymal stem cells as active ingredients and shows high stability during
cold or frozen storage. To achieve the above object, the present disclosure provides a cell therapeutic
composition fostegatingliseitemic isRanpsnwNSh GANtINS 85IRGH: IROTRAIANIS o AYRASS b lity
tissue-derived mesenchymal stern cells and an excipient, wherein the concentration of the adipose

tissue-defived HeSEFiTARAIcCANKiSt eatsr s edscamsimenabel fisidsdipot iettriovessem
mannose. Accoutiageafirtinspest dherelspravidsdiaselldherageutic composition, which contains
1 x 105-1 x 108 cells/mL adipose tissue-derived mesenchymal stem cells, saline, 2% sucrose, 5%
albumin and 1mM EDTA. According to a second aspect, there is provided a cell therapeutic
composition, whj taj = /mL; adipose. ti -defived mesenchymal stem cells,
saline, 2% suﬁ%ﬁ’ Zdlgﬂjr%?)r% Jg%%&f())&rhrqma h%gggg#%%g%oédgr?g% toé%gl%ﬁﬁ aé?fg&? ﬁ?grr]é fs%ﬁ?o{\:ﬁc}lgd a cell
therapeutic coftpasitivre wticl? Edttaind 1: X006-260308vBelisitilcadipdse(issuézderivad 0:349,

mesenc al _ ine, 2% su 5% aglbumin.gn % DPMSO. In esent disclosure,
a base f?rlétr;le gg%r{n&] pé@ﬁ%ﬁ%g&?@ e[r'/aay%g?e%@é lfor%mlf&ge' %%rb%g{%dnés)&fgti?{g%f ﬁg@%ﬁo?&ig ine,
phosphate bufféiet)saliNerRBS )tawdsHaponan- DRt Ingheupresentititsiostses dhe tompasiigad
preferably addg}jio%all prgmgipi{ises albumin orbril:pmar,m erum as the excipient, In addition, the
composition preferably addifionalty omprises BBTA 8Y DIMESESE e ERCipféttt. HEhROpHE et
disclosure, thedéffmpasitieni preférabiiladditienadly: comiprises shphasmagesiisalhhacseptahie amount of

at least one ad iti\ée.sele(;&ed fro&ie g@oup consisting of suspending agents, solubilizing agents,
stabilizers, isofbnic S5¥htd Hrestrihtived UddSdARISHIF e AlindPddents SddifattartSOfiluentis

vehicles 25H-agilising @geRl5.analges 16 deffaring ageats.sullrenaining irducipg,agents

and antioxidants. Other features and embodiments of the present disclosure will become apparent
from the followifigRIatiireatad skrigioBcaAB e Ep Sen HE8EIaf s BR IEF! DE SERIPT IGReaEdly
DRAWINGS Fiigedisinamre pholograpisdaken atL00x magmification darhe buman adingserion
tissue-derived multipotent stem cells according to the present invention. FIG. 2 shows immunological
characteristics SttHethumsicdalsodb teaes miirpitant sterieslIsoaseerain gttt s Presehicinvention.
FIG 3 shows %@Qﬂéwxﬁémﬁ@eméﬁrﬁd%%%gﬁﬁﬂgg%ﬁy@ﬂ'&ﬁ?%@%é&eﬁbﬁﬁ@ acsording.tg the
present invention in relation to sphere formation ability FIG. 4 shows test resu ts for the invitro
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 thezinventive human adipose tissue-derived
mesenchymal stem cells, and shows the degree of angiogenesis in the nude mice, observed using
laser Doppler perfusion imaging, WO 2008/117057PC-F/1022008/002614 FIG. 6 shows aniogenic

ability of the inventive human adipose tissue-derived muhipotent stem cells, expressed as laser
Nannlar narfiicinn ratinc DETAI ED DESCRIPTION OF THE INNVENTION AND PREEERRED



The present invention relates to a cell therapeutic composition for treating ischemic diseases, which
contains adipose tissue-derived mesenchymal stem cells 10at a concentration of 1 x 105-1 x 108
cells/mL and sucrose or mannose as an excipient. In the present invention, the adipose-derived stem
cells are obta\iﬁ@(ﬂpﬁ@m@gﬁpose tissue harvested through Iiposuction,_anq @Q_ip@é&@%ggﬂ 4
mesenchymal stein 15cells 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 20 catheter connected thereto, subjecting the resulting materials to a mycoplasma test and a

sterility test, selsstifigral seaipld aiticrspassisd ¢l sanag enlbaistandangs Sfromlamotig i tested

materials, Cemﬂﬁ%@ﬁg’g&hﬁ&&' %Eﬁf’aﬁ?é‘%ﬁé%c%‘%%%@%&é&ﬁg%ﬁgﬁ%ﬁﬁ%ﬁl’i‘g‘i‘ﬁéﬁwﬁ flppre-treating

the aqueous layer sample with a collagenase solut resulting cells in a DMEM
medium 25containing 10% FBS and ascorbic acid. Meanwhile methods for obtaining multipotent stem
cells expressing desired surface antigens from the&%u an adipose tissye-derjved stem cell broth
otainodt ahove TS S E R Ol8 A B RGN BOTEAG ARGASHRIRE Geitimuncl.
10(3):275, 51998 B pdetheits using: magnabid pradss ang aRamringWQRs and to stimulate the
2008/147057P5,H,ICRZOO,8/OO 614 method using an antibody specifically recognizing multipotent
stem cells (3. “CRREPTS, 1988) DAISE, HietRiSds forobrafiify ot Wetiens ABH a large
amount of cultyyg, /brothinciHde a methadwhereantibedies, which are expressed on the surface of
cells to specifically recognize molecules 5 (hereinafter, referred to as "surface antigens"), are used
alone or in combination as columns. Flow cytometry sorting methods may include a water drop charge

method and a oghsRRIIEMeAr AN LUIRR BEMOr? A0 ARAORY sSGH L0 fRERANZING an

antigen on the cell'surface is fluorescently Labeled, the intensity of fluorescence emitted from an
antibody bondedwitkitine asdlednid exprédsen umthasiorfapshsf thiecedls iSbuoskaed td.aR BRCtric

signal whereby g expregsed amaut of log aniaen.ean e quantiied Lo glso passihle o sgparate
cells expressing a plurality of'surface antigens y combination of fltorescence YPES 1igdd therefor.

Examples of flustesgenceamhitit canlbe daeddn diis easRdnciide3r T, Co(iubye seainisathiscyanate),
PE (phycoerythrin), APC (allo-phycocyanin), TR (Texas Red), Cy 3, CyChrome, Red 613, Red 670,
TRY Color. QUAUHH SRR Y ERLS A RS CLSTA i K HEREF 11 AR et Ginere the
above stem celbrth doiecterh fromeurhidipessdarevisolaiesh by forxanaplel; cRmbiIgRtIRA and
stained directly with nti%odies; and a method where the cells are cultured and grown in a suitable

medium and thiéh SEHmEd SR o R Fhe Stainihg? 0P de S BRPRIFIER B sk achririy
antibody recogriging @R shifang AMigasL Wil ataresbeeilsampleand i@ﬂg@@ﬁﬂ@ﬂﬁ?,%ﬂ@ on ice

for 30 minutes to 1 hour. When the primary antibody is fluorescently labeled, the cells are isolated with
a flow cytometé afterlwadiity. Warapnthadpmsrendeangsoaies s iudhescesrlydidbeentieslisrsacted
with the primansAfiiRecyAIq 2 fairseent ehied seomniantaniboduiading analng seHviyip the
primary 30antibody are mixed after washing, and incubated on ice water for 30 minutesto 1 WO
2008/147057P@T/IGRR00BI0B2 614 Hour AftetwaEhingutte oelid BB wWithdtid @ridtdi§)andd
secondanyantibaies e, [SRIRGd WA TauCYIaMEISL:.. Alsos (he sglated mesencynal.giem cells
according to the present invention can Sbe analyzed for their immuno oglcaleprdpeaﬁles%smg flow
cytometry. As used: hetéirorthertedm dedbh@nticdiS8ases). refers to functional abnormality, tissue
denaturation or necrosis, caused by the reduction or disruption of blood supply to tissues, and
specifically includes ischemic heart diseases such as 10 myocardial infarction and angina pectoris,
extremity ischémiattinjusiestassaciatad vith impiatec cireudation, rawmae njurgs:sudh . ag@mputation,

and fractures. %)eciﬁﬁarlg, the ischemic diseases in the present invention include_not only ischemic
diseases but a erhiecdpstss o4

otsc Y frOnirtiREoSaARTAGe TS FHE &l M PaSRHIGR isivibosition
of the present ipventiansCaR e intrRduaBdtion 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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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 20 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 th;s _prerlsehtmémgjp, chg peadminisieied, for exampie.a 8&&@&8%&%%&%‘3%&%%@?9'% 2-50
sites) in the ssniung _ ) cle, etc.), surrounding, the ischemic site.
The dosageifgtt%%}%%d%?sit?%%{ggfrﬁhegagl%/ﬁﬁr%%%%g%ﬁ Cfglrise%%%iﬁp e,a {?6‘%<R1B%Yf 80%11%]8 cells/kg
(weight), and niore preferably 1.0 x 106-1°0"% 6 'jcoéﬁsﬂgdwgiéﬁﬁ‘:‘%d%%%?,ﬂtﬁé“ﬂ&eéﬁe of the
compositioﬁ?ﬁ%ﬁﬁ%ﬁ%‘ﬁeﬁ%‘fn@%ﬂ patled ek angrrdunad Muiosm 4057 PETHIKRZ0881002614 age,
sex and syrifitsiis, tHadbsegé forrics theccofipositidn torbéuaddinistessd, eomethaddofadministering
the compositiesgrandvsoidmn:. Those skilled in the art can appropriately adjust the dosage. The
frequency of administration may range from one to several times within clinically acceptable limits of
side effects. 5 There may be one or more ad@mﬁggggites. The dosage per kg for nonhuman
animals may be the same as that for human, or can nverted from the above-described dosage,
for example, based on the volume ratio (for example, average value) between the isehemic organs
(such as hdanty 8ntRBIBtinvarilmaranimiall sebjeuts. Wrimatsitobectichtadmetarding poghtspresent
invention 1Guincladetmanaivdndiitherddesited mammials,spegific examiples ofiwhichingiude humans,

monkeys, raiegeriats:Falbbitsn sheamCows and.dogs, the therapautic me! fthe present invention
can be condpeted.alone or.in combination wiithggtherns%anda%%(?rR ﬁ@a@%ﬁ%ﬁt%sﬁ:%ﬁgxample, the

15 inventive method for tfeating ischemic diseases can preferably be used in combination with surgical
revascuiarization, such as percutaneous transluminal coronary angioplasty (PTCA) and/or coronary
artery bypak® @%&?@A@G)@bﬂ’}’é i astthBenpessive disthotiia combitatiorevilthiethermethods can
actively improveasardiaddurotionszaindhredicditaseeiohbbeingaantines o -beds 20iTha cell
therapeuticaddpapesitien-ofl $ir eIe sQRLINVERHIN a3y CANPrisePhArmasell ??"l}é}%?gﬁptﬁ%e carriers
PR e D A S e S e o e
(e.g., phos Qﬁgi iCidﬁgiinC acid, or other organic audls]f a Stabilizer salt: an Artiox dﬁn]t e.g.,
ascorbic 25 acid), atiiaGaRt BIElsPeHiiy e M a % otonic agent, or a preservative. For local
administration, the composition of the present invention is preferably combined with an organic
substance Sgehrdsgiopalyirenaeindivanics subsidnde sethihs hysicsyanagiteispecilis sxamples of
which inclusteedtiager Metiix a olumenar aaRlymelaknalylachcacid, 3 @Xf‘&‘?érﬂfc%ﬁggo'ymef of
polyethylensglﬁggIy@pgl@gsgpgmig%%ﬂygﬁ}ﬂeﬁﬁﬂg%fr A/hyo 2008/147057PCT/1022008/002614 As
0 w

used herein, the term "base" refers to a base solution in which the mesenchymal stem cells in the cell
therapeutic.compgsition are suspended. As the base, physiological saline, phosphate buffered saline
or Hartma@ﬁ?@fé%%%é@%&%‘%&)%p‘ﬁei@%@ﬂds@scﬁ@ﬂh thprafenied eoniyplitient, the cell
therapeutic®dBetpesiionds prddarédin® dodsige fadipsuitable:tod injeciionefeacihimpuepase, the
adipose stenileelldinbie psasanidndentionaie prefembivi disspived in a pharmaceutically acceptable
10 aqueous solution, or frozen in a solution state. The kit of the present invention may further comprise
a desired [ utjcally.acceptable carrier that can be, used uspend or dilute the adipose stem
cells. Exar%b %égqgﬁigﬁ éléaﬁ%%‘?i%ﬁ%?&&@%%ﬁ%éﬁ RSP shysicil T aRRdC PeRBRtitRG like. 15The
composition Bf the°BFaENt tvéhtibn Aty ebitih adppaseriasaiidany et oepsbibieantstaon excipient, or
any neces8ahy-staliizel® o rsaersiptih-pleventing dgeti IMRDIde a pharmaceutical preparation that is
suitable for administration to humans or animals. The composition of the present invention may be

formulatedtfiiesfosanotinnituariakle-seliom(c amipiselion sphuiuams, 2 Lsppaiapeous.
intradermaérg)%amwﬁrg ig}r \{]3@%% Egzinstg{flﬁgri %nealhiné'e tiop). Upon ihe I '%c 10n"0f the
inventive cgmposition. an analgé iC agent. which car reneVE Samivres, Blnselt Bnd Aktbcessary, a
suitable device May also be used. 25The 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
comprisingirubiBerrstoppersdiacidaluminben capposibich gostainsliquiddineasiiy Asipegdsvice, a
syringe or Aibuiihsy NG GaBREHSEdhand ﬁl@ﬁtc%ﬁaafd'imﬁ?ﬁ’{é%%i&s%gﬁgg%% fﬁ%§f3° gauge
needle, wg@@iﬁgﬂa@[@n&m@g@pﬂg@%g dhe, 2Q gg%%%BjPCT/lC_RZOO /602614 administration
I e

of cells without causing damage to cells due to the shearing o?%télls, is used considering the depth of a
site or muscle into which cells are administered. Also, the syringe or device is made of a material
which does not influence cell viability. The cell therapeutic composition of the present invention may, if
necessary, contain at least one selected from améng suspending agent. sotubilizing agents,
stabilizers, isotonic agents, preservatives, adsorption-preventing agents, surfactants, diluents,
vehicles, pl-I-adjusting agents, analgesic agents, buffering



10agents, sulfur-containing reducing agents and antioxidants, depending on the administration mode
or formulation thereof. Examples of the suspending agents may include methylcellulose, Polysorbate
80, hydroxyethylcellutose, Gum acacia, gum tragacanth powder, sodium 15 carboxymethylcellulose,
polyoxyethylene sorbitan monolaurate. etc. The solubilizing agents include poiyoxyethylene
hydrogenated castor oil, potysorbate 80, nicotinamide, polyoxyethylene sorbimn monolaurate,

Macrogol aid dastoreitfatyiadissetbylikstetsmpbastabizgrsdnsludgdgsiantometidcellulose,
gelatin, sodium sulfite, ,sogium metasulfite, etc. Examples of the isotonic agents 20are D-mannitol and

sorbitol. ExAMPIRE G JYe S6AFRIES iARIEB IR I5araHyRR 0Bt zoatde@tsyIfrom the
parahydroxyhengoasgsisar e@%@sﬁ&%ﬁ% resak and ghierg !feagén@fa{gp‘%i'ﬁ%&h%&%%%p“on .
preventing agents include human serum albumin, 1?CIthIn, 25 dextran, ethylene oxide-propylene oxide
copolymer, #/dFSxtopiieeNato Selsmethyicplitlessnpolyoxirethyibnehidrdgenate d daster oil, and
polyethylengglygal..;,TNe sulfur-containing reducing agents include N-acetylcysteine, .
N30acety|h§moc§§ktseliﬁ%, joctic a@i%‘,’%ﬁ%ég’l%ﬁ%o%ﬁﬁ%e aa%gflgﬁﬁi%%?%?gwg&gtg Vﬁ@cmg
1008/147057RPUT AIA008/0B2614 thiosorbitol, thioglycolic acid and salts thereof, sodium thiosulfate,
glutathione, and sulthydryl-containing compounds such as thioalkanoic acid having 1 to 7 carbon
atoms. The antioxidants include, for example, erythorbic acid, dibutylhydroxytoluene,

butylhydroxginisoiestartacapheiabidoepherofagriaifsbraseorpic adidand,salis,th gﬁgﬁ,eﬁascorbyl
g

palmitate, L:asco b;él? earate, sodium bisulfite, sodium sulfite, triainyl gallatc, propyl gallate or
chelating agiHs SRS s diim et irariantionined diptieats ¥ sodium pyrophosphate and
sodium 10metaphosphate. The cryopreservatives include, for example, DMSO, glycerol, etc.
Furthermore, the composition of the present invention may comprise conventional additives, such as
inorganic salts, including sodium chloride, 15 potassium chloride, calcium chloride, sodium
phosphate, potassium phosp Ab carbo %%organic salts, including
sodium citrate, potassium citrtggé&agnd |ljk‘ilrfiﬁ g%yﬂgtia@é%?rti d%?‘i/;&iiﬁﬁ case of prior cell therapeutic
agents, which were suspended 70 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, inptsg}é Eagvéo&r e @9&%&’?&%@%?&&%@6 S4tip W&ﬁ%o@%ﬁ%ﬁé‘ﬁmﬁ%rﬁﬁmﬂﬁ%e
tissue-derivedweetehchymalgieromealisnivien scsRse LfalhumiRwasaddad,ip the composition, it
showed a cell viability of more than 25 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-Dzor, W iggg&gd | ical.sali base, there was no
significant differ_encgﬁisﬁzlliﬁiﬁ% and th(ggggﬁﬂggggucaﬁtﬂgr%ﬁlﬁ%%n?ﬁﬁgé()s\elé%bfﬁ‘éeé]tability of
the cell thePapbRRtst figBsRIS. BOOWD 200 HTOBTPOPIGR@008/002614 Moreover, when the
inventive cell therapeutic compositions containing adipose tissue-derived stem cells were stored under
frozen storage conditions, the composition containing physiological saline, sucrose, albumin and
cryopreserVafive BiMSO shbilied dhelridhesteelllipabiitisupoddhianinguinsdtewas obsesued that the
addition of %Qgrr&ilnl a{cl)dtﬁ? ar 0091 onents to the cell therapeutic composition protected the cells
during the ?reezmg%nd f“‘ﬁ?’ger%)f1 he Rehe 18 f Bﬂf%t?h%j Bl W@ﬁﬁé@@f@%xamples Hereinafter,
the present invention will be described in further detail with reference to examples. It will be apparent
to one skilled in %{m art that these examples are for illustrative purpose only and are not construed to
limit the sc g(é of tRROBYRER faHEotor EREnBI& A sHtafRer B MRNIDeo Sremroetidifrosn adipose
tissue Adines@ s wrmeRiansshiiom.abdominal degsy eian. gacupsied\gh PBS and then finely
cut. The cut tissue was digested in DMEM media supplemented 20 with collagenase type 1 (Img/m1),
at 37C for 2 hours. The digested tissue was washed with PBS and then centrifuged at 1000 rpm for 5
minutes. T i 2 pellets remaining ong;rlée boftom were washed
Wit PBS and s Do e L 00 o A A R cRe e through a
100 gm mésiveo femovédebrisyidlonyecidly 25tvashingwithRBSrdthesestlting ¢elisnmere incubated
in a DME tr@r?djluarﬁigoqg’tl:s;%%_ mM NAC. 0.2 InM ﬁsc_:orbiczggfﬁ:id). After one overnight period,
unattached calfa werbawashadwin PES G ERITal SeRer: oSN BEiId@ttahing 2 mM
NAC, 0.2 raddiageathis acitle0,08emivbeabtiveny QInGHNY IRCFTRMIHMBRER lighphipsulin and 74
ng/ml hydrocortisone) while the media 30were replaced at two-day intervals, thus iSolating multipotent
stem cells (FIG. 1). WO 2008/147057PCT/KR2008/002614




FIG. 1 shows photographs taken at 100x magnification for the human adipose tissue-derived_
multipotent stem cells isolated as described above. Example 2: ImmunologicCal characteristics _of .
adipose-derived multipotent stem 5cells The adipose tissue-derived multipotent stem cells obtained in

Example 1 wepg washedwith PBS and treated with trypsin. The treated cedkL were collected ar_1d
centrifuged at 1000 rpm For 5 minutes. The supernatant was discarded an %1 /[r‘i‘!i WALl with a

mixture of 2% FBS and PBS, followed by centrifugation at 1000 rpm for 5 minutes. The supernatant
was discarded, and the cells were suspended in PBS, and | x10 cells for each sample were dispensed
into a well plate. An antibody (R-phycoerythrin-conjugated mouse anti-human monoclonal antibody)
was placed intoféachiwsiicand intupeted oniits fof 40cnimutetivAftarrdarthelipoybationcthiiednedium .
was centrifuged at,1000 rpm for 5 minutes. The, supernatant was removed and the cells were washe
Wwith PBS twg (L IRHEP RS e CETE e R AP e SHGHHA Gy do, thus anatysing
surface antigens of multipotent stem cells using a flow cytometer (Table 1 and FIG. 2). 20Table 1:
FACS analysis of surface antigens of adipose-derived stem cells Surface antigens CD73 CD90

CD29 CD44 CD 105 CD33 AD-MSCs
3 DETAILED DESCRIPTION OF THE INVENTION, AND

PREFERRED EMBODIMENTS

The present invention relates to a cell therapeutic composition for treating
ischemic diseases, which contains adipose tissue-derived mesenchymal stem celis
10 at a concentration of 1 x 10°-1 x 10° cells/mL and sucrose or mannose as an

excipient,

In the present invention, the adipose-derived stem cells are obtained from adipose
tissue harvested through liposuction, and adipose-derived mesenchymal stem

15 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
20 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

25 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 (Int.

30 Immunol., 10(3%:275, 1998), a method using magnelic beads, and a panning

6
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method using an antibody specifically recognizing multipotent stem cells (/.
Immunol., 141(8):2797, 1998). Also, methods for obtaining multipotent stem
cells from a large amount of culture broth include a method where antibodies,
which are expressed on the surface of cells fo specifically recognize molecules
{(hereinafter, referred to as “surface antigens™), are used alone or in combination

as colimns.

Flow cytometry sorting methods may include a water drop charge method and a
cell capture method. In any of these methods, an antibody specifically
recognizing an antigen on the cell surface is fluorescently labeled, the intensity of
fluorescence emitted from an antibody bonded with the molecule expressed on
the surface of the cell is converted to an electric signal whereby the expressed
amount of the antigen can be quantified. It is also possible to separate cells
expressing a plurality of surface antigens by combination of fluorescence types
used therefor. Examples of fluorescences which can be used in this case include
FITC (fluorescein isothiocyanate), PE (phycoerythrin), APC (alio-phycocyanin),
TR (Texas Red), Cy 3, CyChrome, Red 613, Red 670, TRI-Color, Quantum Red,

ete.

FACS methods using a flow cytometer include: a2 method where the above stem
cell broth is collected, from which cells are isolated by, for example,
centrifugation, and stained directly with antibodiés; 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 I 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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hour.  After washing, the cells stained with the primary and secondary

antibodies are isolated with a flow cytometer.

Also, the isolated mesenchymal stem cells according to the present invention can

be analyzed for their immunological properties using flow cytometry.

As used herein, the term “ischemic diseases” refers to functional abnormality,
tissue denaturation or necrosis, caused by the reduction or disruption of blood
supply to tissues, and specifically includes ischemic heart diseases such as
myocardial infarction and angina pectoris, extremity ischemia, injuries associated
with impaired circulation, traumatic injuries such as amputation, and fractures.
Specifically, the ischemic diseases in the present invention include not only

ischemic diseases but also ischemic states resulting from injury or damage.

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 polvmers
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 10’ cells/kg (weight).

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

8
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age, sex and symptoms, the dosage form of the composition to be administered, a
method of administering the composition, and so on. Those skilled in the art
can appropriately adjust the dosage. The frequency of administration may range
from one to several times within clinically acceptable limits of side effects.
There may be one or more administration sites. The dosage per kg for non-
human animals may be the same as that for human, or can be converted from the
above-described dosage, for example, based on the volume ratio (for example,
average value) between the ischemic organs (such as heart) of the human and
animal subjects. Animals to be treated according to the present invention
include human and other desired mammals, specific examples of which include

humans, monkeys, mice, rats, rabbits, sheep, cows and dogs.

The therapeutic method of the present invention can be conducted alone or in
combination with other standard or advanced methods. For example, the
inventive method for 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
pharmaccutically 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
iocal 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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As used herein, the term “base” refers to a base solution in which the
mesenchymal stem cells in the cell therapeutic composition are suspended. As
the base, physiological saline, phosphate buffered saline or Hartman-D

{Choongwae Pharma Corp.) is preferably used.

In a preferred embodiment, the cell therapeutic composition is prepared in a
dosage form suitable for injection. For this purpose, the adipose stem cells of
the present invention are preferably dissolved in a pharmaceutically acceptable
aqueous solution, or frozen in a solution state. The kit of the present invention
may further comprise a desired pharmaceutically acceptable carrier that can be
used to suspend or dilute the adipose stem cells. Examples of such a carrier

include distilled water, physiological saline, PBS and the like.

The composition of the present invention may contain a pharmaceutically
acceplable carrier or excipient, or any necessary stabilizer or adsorption-
preventing agent to provide a pharmaceutical preparation that is suitable for
administrafion 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

aiso 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 pvrogen-free glass

vial comprising rubber stoppers and aluminum caps, which contains liguid 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

16



CD31 CD62p CD14 )

10

15

20

2
th

30

WO 2008/147057 PCT/KR2608/002614

administration of cells without causing damage to cells due to the shearing of
cells, is used considering the depth of a site or muscle into which cells are
administered. Also, the syringe or device is made of a material which does not

influence cell viability.

The celi therapeutic composition of the present invention may, if necessary,
contain at least one selected from among suspending agent, 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, depending on the

administration mode or formulation thereof,

Examples of the suspending agents may include methyleellulose, Polysorbate 80,
hydroxyethylcellulose, gum acacia, gum ftragacanth powder, sodium
carboxymethylceliulose, polyoxyethylene sorbitan monolaurate, efc. 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 sorbiteol.

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,

11
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thiosorbitol, thioglycolic acid and salts thereof, sodium thiosulfate, glutathione,
and sulfhydryl-containing compounds such as thioalkanoic acid having 1 to 7

carbon atoms.

The antioxidants include, for example, ervthorbic acid, dibutylthydroxytoluene,
butythydroxyanisole, a-tocopherol, tocopherol acetate, L-ascorbic acid and salts
thereof, L-ascorbyl palmitate, L-ascorbyl stearate, sodium bisulfite, sodium

sulfite, triamyl gallate, propyl gallate or chelating agents such as disodium

~cthylenediamine tetraacetate (EDTA), sodium pyrophosphate and sodium

metaphosphate.  The cryopreservatives include, for example, DMSO, glycerol,

etc.

Furthermore, the composition of the present invention may comprise
conventional additives, such as inorganic salts, including sodium chloride,
potassium chloride, calcium chioride, sodium phosphate, potassium phosphate
and sodium hydrogen carbonate, and organic salts, inciuding sodium citraie,

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.

2



WO 2008/147057PCT/K 008/002614 As a result, as shown in Table 1, the adipose tissue-derived
adult stem cells according to the present invention showed positive responses of 91% to CD73, 97%
to CD90, 96% to C1329, 83% to CD44, and 80% to CD105. Also, the 5inventive stem cells showed
negative immyurplpgisatgesponses to all of CD33, CD34, CD45, CD4, CD3]..CP62n, A4 and
HLA-DR. Example 3: Formation of human adipose issu spheres derived mil us oten stem el! 10
Human adipose tissue-derived multipotent stem cells obtained in Example | were stored in conditions
of saline, saline + sucrose, saline + sucrose + 5% albumin and PBS - sucrose, and then examined for
their sphere formation ability. 155x 104-1 x 105/m1 of the human adipose tissue-derived multipotent
stem cells obtailEt #aExampln Ive e sested dntb Bacipwelicot arbpweitipladecoantainingad perim-free
MEBM mediumsupplemented with 18@% %QRM-é 5 dml a tibio%ic”antim cotic soluﬁ}%n (100X), 1
(ig/m1 hydrocortisone. 5 gg/mi‘inaulin, 20 ngimi FGSE a0 A1 FEE: 82788 12REHEodtanol.
As a result, the celig staiied 20:to:tarmitihe spapdabspheressiom:3-7 davsafter the.seedingsand as
shown in FIG. 3, the cells praqlifer @%eof rm spheres eyen at 7-10 days after the seeding. Example 4:
Examination of VIS 3ig %b‘%ﬁ (Ltgt %?f%“ﬁ E?éeti}%%}@ﬁe?ﬁ}éo" éﬂ@i‘iﬁ%’ef‘l@“ﬂ/ﬁ@%?ﬁd%éf
tissue-derivied mesenbhyived stem cedsferivdloed vessalmwariexamined threyahandnyitro tupe

formation assay using cells, which were exposed or not exposed to a shear Stress of 5 dynes/cm2
(intravascular sHESREHHLST O DBOMPIBTPET RRODOS Hediehi i ppestiaggy the
(Chemicon, USAJwas warraed M%'?ﬁ% ang then the melted gel was added to a 96-well plate and
solidified at room temperature for about 1 hour. Then, adipose tissue-derived multipotent stem cells
obtained in Example 1 were dispensed in the well plate at a concentration of 1 x 101 5 cells/well and
incubated with BGM- MY (Cioneties, USA) for 5 days, and whether the incubated cells would
differentiate int6"vascurar endothelial cells was examined. As a result, as shown in FIG. 4, it was
observed lthe inventive adipose tissue-derived mesenchymal stem cells, when exposed to shear

stress, differentiated into vascular endothel al cells to form a structure similar.to a 10vascular network.
reinalier, St%e présent invention wi r%e escri e:(f m further deta(i:l with

reference to examples. It will be apparent to one skilled in the art that these
examples are for illustrative purpose only and are not construed to limit the scope
of the present invention.

15

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
20 with collagenase type 1 (Img/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 peliets 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 ym mesh to remove debris, followed by
25  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, 3 ng/ml rEGF,
50 wg/ml BPE, 5 pg/ml insulin and 74 ng/ml hydrocortisone) while the media

30 were replaced at two-day intervals, thus isolating multipotent stem cells (FIG. 1).
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Example 5: Examination of in vivo angiog,enic effect of adipose tissue-derived stem cells 155-1:
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. Thenyitbededt:ieareral arteries were completely removed, thus 20crgating.andsghgmic lower
limb model. 5-2: Angiogenic effect of adipose tissue-derived stem cells in mouse ischemic model 25 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 (1x106 cells/kg), an MD
group (5 x106cells/kg) and a HD group (1x107 cells/kg). Then, the cells were injected intramuscularly
into the ischemid Sites SheAE Al 030aMD 2808/ 34 A0 FPOTEKHRZO0BI0 026 1k e\itisther ddipestimb

removal would geeyc Was K IMMANSIARERed e deatec o INDIgNGMEn! of blood flow in the mice
PP

was assessed through laser Do r perfusion imaging at 4 weeks after the cell therapy. As a result, in
the negative control group injected only with saline, lower limb removal occurred, and it 5 could be

observed in they/gse, Boapier perfusion images tat e igher the congenuation f the injected cells,
the smoother the biood flow 2 & S ]

FTC 7V g-gegree-of mprove 55 atishized
with respect to tasier Doppler perfusion ratio, the group injected with the inventive adipose
tissue-derived stern cells showed a dose-dependent improvement in blood flow 10compared to the
saline-injected group as the control group (FIG. 6). Example 6: Formulation examples of stem cell
therapeutic compesitiopdes cpid stasae.dl i fopmulationsfargnld,starage &l atemparaturgof. about
4C until they are administered by injection, the viabilities of cells according to the ratios of

physiological saifidieAatilantty sotsripB Y ihdrsiieibse Abaf rabtdmeSolusn cebagitd Raép the
stability of Ce"%Eéﬁ@f@(?@@é’@qq}%@;@nﬁcﬁsﬁﬁﬁlﬁﬁﬁ@f‘ditlicl’féss' which gels.arg; DL AgE aaRIgd OF

precipitated during cold storage, 20the effects of an increase and decrease in the contents of EDTA

and humaf sertfigsagBurrite ontestiviabiitit¥Wdie exdmiBéd Plble) iscanesiitgiti compbiigdn with
the case Wherer&qlllsf&e_rg séq{mé@'phyﬂ%ogig r%%qgfﬁ’ H\}%gmg{ls-c%r%%lgtiogn r I'{’hBS glﬁge,uijré the case

of formulations, comprising 25sucrose as an isotonic agent, albumin as @n a sorpﬁon?prevenﬁ%g
agent, or EDTAuapsigthast celPBabilitydwiasi $howhisafd tebalisnpérenot adigregated ifabievlzCell

viabilty In cold sigipoe naliB0s L YRR (RHR 3G 20aE L o8 AR o meciondl !

antibody) was placed into each well and incubated on ice for 40 minutes. After
15 the mcubation, 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).

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

~ Surface antigens AD-MSCs
CD73 ‘

CD90 ! +

CDh29 +
+

-

Cha4
CD105
CD33 ;
CD34 ;
D45 .
CD4 .
CD31 :
CD62p ;
CDl14 .

HLA-DR -
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90.9189.2 86.9 70.3 57.2 WO 2008/147057 PCTIKR2008/002614 Physiological saline + 1%
sucrosel97.8 F-92.4 93.188.884.2 71.567.259.0 Physiological saline + 2% sucrose197.9 92.2
89.489.679.9 77.4 78.9 64.9 Physiological saline + 10% sucrose 198.7 93.9 188.3 89.0 83.0 73.375.5

63.8 Physiolegicalksaling+ 2%sucrose POT/IR2008/002614

As a result, as shown in Table 1, the adipose tissue-derived adult stem celis
according to the present invention showed positive responses of 91% to CD73,
97% to CD90, 96% to CD29, 83% to CD44, and 80% to CD105. Alse, the

5 inventive stem cells showed negative immunological responses to all of CII33,
CD34, CD45, CD4, CD31, CD62p, CD14 and HLA-DR.

Example 3: Formation of human adipose fissue-derived mijtupotent stem cell

spheres

10
Human adipose tissue-derived multipotent stem cells obtained in Example | were
stored in conditions of saline, saline + sucrose, saline + sucrose + 5% albumin

and PBS + sucrose, and then examined for their sphere formation ability.

15 5x10%1x10%m! of the human adipose tissue-derived multipotent stem cells
obtained in Example 1 were seeded into each well of a 6-well plate confaining a
serum-free MEBM medium supplemented with 10 uM CORM-2, 5 ml antibiotic
antimycotic solution (100X), 1 pg/mi hydrocortisone, 5 ug/ml insulin, 20 ng/ml
EGF, 40 ng/ml FGF, B27 and B-mercaptoethanol. As a result, the cells started

20 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 effeci of adinose tissue-derived

stem cells

25
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).

30
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For this purpose, Matrigel (Chemicon, USA) was warmed and melted, and then
the melted gel was added to a 96-well plate and sclidified at room temperature
for about 1 hour. Then, adipose tissue-derived muitipotent stem cells obtained
in Example | were dispensed in the well plate at a concentration of 1 x 1¢°
3 cells/well and incubated with EGM-2MV (Clonetics, USA) for 5 days, and
whether the incubated cells would differentiate into vascular endothelial cells was
cxarpined.  As a result, as shown in FIG. 4, it was observed, the inventive
adipose tissue-derived mesenchymal stem cells, when exposed to shear stress,
differentiated into vascular endothelial celis to form a structure similar to a

10 vascular network.

Example 5. Examination of in vive angiogenic effect of adipose tissue-derived

stem cellg
15 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 compietely removed, thus

20 creating an ischemic lower limb model.

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

model

25 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/ke), an MD group (5x10°% cells/kg) and a
HD group (1x107 cells/kg). Then, the cells were injected intramuscularly into
the ischemic sites of the mice.

30
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943 92.1 93.01, 81:71, 83.3793 Physiological saline + 2%sucro§e + 2%albumin H- 10mM EDTA
97.79.5.H 96.093.988.8 83.2 ; 84.578.6 PBS 99.1 94.591.289.3 90.7 85.5 69.254.8 .
PBS+2%sucrose97.6 90.2 189.5 79.4 82.1 183.7 72.065.2 PBS + 2%sucrose + 5%albumin98.4 89.5
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Whether Jower limb removal would occur was continuously observed, the degree
of improvement of blood flow in the mice was assessed through laser Doppler
perfusion imaging at 4 weeks after the cell therapy. As a result, in the pegative
control group injected only with saline, lower limb removal occurred, and it
5 could be observed in the laser Doppler perfusion images that the higher the
concentration of the injected cells, the smoother the blood flow (FIG. 5). When
the degree of improvement of blood flow was analyzed with respect to laser
Doppler perfusion ratio, the group injected with the inventive adipose tissue-
derived stem cells showed a dose-dependent improvement in blood flow

10 compared to the saline-injected group as the control group (FIG. 6).

Example 6: Formulation examples of stem cell therapeutic composition for cold

storage

15 In formulations for cold storage at a temperature of about 4T 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,

20 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
25 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 (%) 003 16| 9 [12 24 48 7
| Physiological saline 97.1,96.3 93.2190.989.2 869703 572

17



Hartman-D99.4 90.0 91.582.2 81.91 70.2 155.354.9 Hartman-D + 2%sucrose 97.2 92.1 , 84.0 86.7
83.3 79.2 72.971.2 Hartman-D 2%sucrose + 5%albumin 97.7.93.8 187.3 79.2 80.9 81.3 75 071.4_
Example 7: Formulation examples of stem cell therapeutic composition for frozen storage 5Cell
viability in varaysgprmelations comprising various additives including cry%@m%){ﬁ in addition to
physiological saline as a base was examined in order to ensure the freeze-thaw stability of the
inventive stein cell therapeutic composition during the frozen storage of the stem cell therapeutic
composition. 10Cell viability resulting from the addition of physiological saline, Hartman-D solution or
PBS as an excipient,-sterose-or-mannose-as-an-isetonic-selution-useful-to keep-the Qfarlzuln‘guznf_celIS

human serum 'thhYﬂOiﬁE &l &ahéﬁmf@%&n%%or e Zﬁ?@ﬁ gﬁd ) 8vad Bbserted aftdfdell
freezing and th amﬁﬁhdslrmcalmmt it Wasohserved Thatocel VEshilitg dnefrogen Storagesconeitions was
further increasedihaitosgviatiencomprisisgphysiolggicahsaling sHBS OF VO 733 755 638

2008/147057PCTHLR2008/002614 Hary [} solution, as a base, 2% sucrose and 5% albumin, and
in a formulation co@r}14‘1’(g|})r|5|n%mL |£10/a |t|on toqﬁ?geemc@?j& H by opresepiativecDM SO (Tahke 3n. Table 3:

Cell viability in frozen-storagé conditiohs-Cell-viability y{%)024h-48h72h-Physiological saline

hysiological safine + 2%
Physiological saline + 2%sucrose |0+ e 01057 86,1 855 | 80.6 | 78.4 | 750
+ 5%albumin

Physiclogical saline + 2%sucrose
+ 5%albumin + ImM EDTA
Physiological saline + 2%sucrose
+ 2%albumin + 10mM EDTA

99.0 95.5 | 94.3 92,1 |93.0 | 817 | 833 797

97.7/953 96.093.9|88.8 83.2!845178.6

PBS 99.1194.5:91.2 . 89.3|90.7|85.5/69.2 548
PBS+2%sucrose 97.6190.218951794 82,1 83.7172.0165.2

PBS + 2%sucrose + 5%albumin 9841895922 186.1 832 :81.7 /7791701
Hartman-D 99.4190.0 |91.5 82.2 18197021553 549
Hartman-D + 2%sucrose 97.2192.1 |84.0 86.7 | 833792 72.9 71.2

{Hartman-D + 2%sucrose + 5%albumin| 97.7| 93.8 | 87.3 | 79.2 | 80.9 81.3175.0 71.4 |

Example 7: Formulation examples of stem cell therapeutic composition for frozen

storage

3 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.

10 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



97.1 97,9 82.3 78.9 80.0 81.3 81.382.2 Physiological saline + 2% sucrose Physiological saline + )
10%DMSO0 96.6 98.3 87.5 80.4 1. 86.5 80.9 84,283.1 Physiological saline + 2% sucrose + S%albumln
Physiological saline + 2% sucrose 97.7 + 5%alburnin + 10%DNISO 89.787.988.0 Physiological saline

+ 2% mannosePfd$5:480.1 79.8 Physiological saline + 2% mannose + 536albwiin 93 87.7 83.4

Hartman-D solution, as a base, 2% sucrose and 5% albumin, and in a formulation

comprising, in addition to these materials, cryopreservative DMSO (Table 3)

Table 3: Cell viability in frozen storage conditions

Cell viability (%) i 0 | 24h 48h 72h
Physiological saline G7.1 82.3 50.0 81.3
Physiological saline + 2% sucrose 97.9 78.9 81.3 £2.2
Physiological saline + 10%DMSO 96.6 87.5 86.5 80.9
Physiciogical saline + 2% sucrose
+ 8% albumin 98.3 80.4 8§4.2 83.1
Physiological saline + 2% sucrose _
+ 5%albumin + 10%DMSO OT7 897 | 878 1 884 |
Physiological saline + 2% mannose 98.1 83.0 80.1 | 79.8
. . AT
Physiological saline + 2% mannose 97 3 877 834 87 1

+ 5%albumin
Physiological saline + 2% mannose
+ 5%albumin + 10%DMSO

98.5 36.4 87.3 87.9

N PBS 991 82.3 79.0 77.4
PBS + 2%sucrose Q7.2 8§7.2 78.0 83.5
PBS + 10%DMSO 97.6 84.8 86.5 82.3
PBS + 2%sucrose + 5%albumin 8.4 83.2 81.8 81.0

PBS + 2%sucrose + 5%albumin N
+ 10%DMSO G8.0 86.2 79.3 85.4
Hartman-D 9% 4 73.6 69.9 65.4
Hartman-D + 2%sucrose 97.2 70.2 789 73.2
Hartman-D -+ 10%DMSO 98.0 842 83.7 81.1
Hartman-D + 2%sucrose + 5%albumin 97.7 87.1 766 1 793

| Hartman-D + 2%sucrose + 5%albumin N R
+ 10%DMSO | 96.9 | 88.0 §3.2 | 87.3

INDUSTRIALD APPLICABILITY

As described in detail above, the present invention provides a cell therapeutic
10 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.



82.1 Physiological saline + 2% mannose + 5%albumin + 10%DMSO0 98.5 86.4 87.3 87.9 PBS 99.182.3
79.077.4 PBS + 2%sucrose 97.287.2 78.0 83.5 PBS + 10%DMS097.6 84.8 86.5 82.3 PBS +
2%suerose + 5%albumin98.4 83.2 81.881.0 PBS + 2%sucrose + 5%albumin + 109%DMS0 98.086.2

79.385.4 Harimphedd 2941 73.6169.965.4 Hartman-D + 2%sucrose 97.2 7@,@5&@?&%(ﬁﬁrtman D+
10%DMS098.0 84.283.7181.1 Hartman-D + 2%sucrose + 5%albumin 97.7 96.9

Although the present invention has been described in detail with reference to the
specific features, it will be apparent to those skilled in the art that this description
is only for a preferred embodiment and does not limit the scope of the present
5 invention. Thus, the substantial scope of the present invention will be defined by

the appended claims and equivalents thereof.
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87.1J 88.0 76.6 83 .2 79.3 87.3 Hartman-D + 2%sucrose + 5%albumin + 10%DMS0 5
INDUSTRIAL APPLICABILITY As described in detail above, the present invention provides a cell
therapeutic 10 composition for treating ischemic diseases, which contains human adipose
tissue-derived mesenchymal stern 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. WO
20(18/147057PCT/KR2008/002614 Although the present invention has been described in detail with
reference to the specific features, it will be app&ErtiaiftiéSe skilled in the art that this description is My
for a preferred embodiment and does not limit the scope of the present 5invention. Thus, the
substantial scope of the present invention will be defined by the appended claims and equivalents
thereof THECEAINMS¥Hat is Claimed is: 1. A cell therapeutic composition, which contains 1 x 105 -
1 x 108 cells/mL adiposetissue-derived mesenchymal stem cells, saline, 2% sucrose, 5% albumin and

1mM EDTAs 2:A sethfharanemticosompasition .whigh san@ing hxd02nda108igelks/mi. adipgse;
tissue-derived mesenchymal stem cells, saline, 2% sucrose, 5% albumin and 10mM EDTA. 3. A cell

therapeutiCtOpPERHisi wiich SYHtEIRS KI5 PX1ABERNAL BdibBEE fissue-derived mesenchymal
stem cells, saline, 2% sucrose, 5% albumin and 10% DMSO, 4. The cell therapeutic composition of
any one of glaimstk-3faruse fopcaatingtaaliiiseases x 10° - 1 x 10° cells/mL adipose tissuc-derived

mesenchymal stem cells, saline, 2% sucrose, 5% albumin and 10mM EDTA.

3. A cell therapeutic composition, which contains | x 107 - 1 % 10° celis/mL adipose tissue-derived

mesenchymal stem cells, saline, 2% sucrose, 5% albumin and 10% DMSO.

4. The cell therapeutic composition of any one of claims 1-3 for use for treating ischemic

diseases.
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