WD 2011/ 067317PCT/ EP2010/ 068700 1 PHARMACEUTI CAL COMPCSI TI ONS FOR THE

STI MULATI ON OF STEM CELLS TECHNI CAL FI ELD [ 0001] The present invention

rel ates gwoenaldeysito pharmaceutical 5 conpositions sui rabier2éi0ned7as get i ng
ti ssues and/or organs. In particular, it relates to the treatnent of heart
di seases through adm ni stration of stem gfel | -stinmulati ng agents to the
heart of an individual in need of heart tissue regeneration. In particular,
it discloses the use of such stemcell-stinulating agents to inprove the
regener ati OrpQARMACEUATCAL BOWPISTAIONSEGR FHESSEMUERTION OP sheWl ¢eLLs

DESCRI PTI ON OF RELATED ART [0002] Myocardi al infarction (M) results in |oss
of card iomyocytes, scar formation, ventricular renodeling, and eventually
heart fail ur'EECmmmEIELDgi c, cat het er - based, and surgical interventions
have led to inproved survival of 15 patients with coronary artery disease
(CAD), althqogb1they fraid resegganesmion dehslesy genssillymio ConaeAaEslticy
reduced nortality is acconpani ed by increased norbidity because of |schem C
heart Fai | ure®@mpositiansestitgllgr r taraeting|tissues aNd/ Pl C&gINHal) SREIYERT, d6 a

pot enti al r di HU@'

| nvest 2005‘%’@& gdigg%gé?{m%ﬁ éjf p%lr{rg'sgé%%é (F:He %ﬁlgﬁmsﬁ%t'&# 8; Sﬁeepal |rTl ng
damaged nyocstintilating sagentoptoc the Healrie o ean eiadaidiial ihnpeed aoft hkert tises of
stemcells for cardi ac regeneratl on i nclude self renevval cl onogeni city

and the abi ITBEGN@UANT fre PEFIGUARTe it GHBEOEST cﬁh%WSC‘?/ft%léC siedd celisti U'%téﬂg s and
vascul ar s I S

have applie art%@ ggg tmggeémrrow&)(g\xérgerl ve i&e%%ﬁ%%%%ﬁ?ﬁr%@%ﬁs for
cardi &t reparat.i ve therapy in ani mal studies, such as |ineage negative (lin
neg) c-kit positive (c-kit pos) BMstemcells, (Olic et al., Nature 2001 ;

410: 701- 70DeEserNMOR O RELATERARS: Res. 2005; 96: 127-137; Rota et al.,
Proc Natl Acad Sci USA 2007; 104: 17783- 17788) BMderi ved rresenchymal stem

cells (MSCs) n et éﬁ%{? t
al., Proc O?M/Jcad S%y%c:saiaz%égﬂgﬁfctléﬂsc% Ze%%@[%ﬂ?cg% an dl% ﬁ%ﬁ@aﬁ
progeni t or detrhatigrER@sjriquGraeatodsling, éncEiepemIHdlly Weart failure. Pharmacologic,
2011/ 067317P P2%10/(g68p,30 2 2007: 204: 32 8 Schuh et al y Ba]si c
Res Cardi ol er-bgsedoane surgice e VeRtQs Mﬂl £d" oniirRyed Rurvival o
di ffeyenti atiARnef mﬁMéﬁbhé(@daﬁér?rdlé’éé&emADI) éiﬁHdu%;h' t'Ne9 fﬁﬁ”td) $eg?‘érﬁé}ate
hal | mark features of cardio es and vascul ar cells, "other studies
suggest ed t iigad Hayecardisipl.a CE@GBNEBHSGMQ@QQ@I dbortﬁltyiots rasgampaniesh iy e a

o5 673, "y eBee bl bEES 6Pk nb R haZ b fe, 1 1B SRR e
2004; 10: 49%%l156H6ed thefih] AdgiemeegédasiangoténfislaicnsiratdgyfoptaRibdpspaied

stem progenitor cells after their transBI antation remains a great chall enge
for resear cHBYamealer $oebpf-edtGlirelnvest 20PRedd, 8621983). nTﬁ%uO@f“H@' SOYEGFePht i ve
ther . S o] c 59%1

t her apy apapétgﬁrtdr?n dJ \%%rﬁ% B(?cgagrg%ﬁd% ée S cﬁ Ir]rtar ?éé%ﬁ

resi dent carldipactast éatoeds! of s{té‘ﬁ(‘se)llsvvbr earliac osgarantation triwdweaelf rericsed| f
(Beltram et al., Cell 2003; 114: 776; Uranek et al Sci USA
2006; 103: SPORRAEIAY, a@@c’i@séb ‘i‘ﬁ?@m@te ﬁor@gﬂ@énmcwﬁsn epggtf}%lah and
are programgistp Q}%{%%D%tr%n%tﬁ'nﬂ%d gsSie, they represent a logical source
to exploit in cargl ac regenerative therapy, when nmassive |oss of cardiac

ti ssue occur[0003] G verOvératheqst 1r€hyear6nreﬂmrmmseh&veramlledsvartdms bone

identjificati f t d ked.

| ntends hopdnrsnr fHEkHaMed B eon VT HoE SoraE AP ker REAPH ¢« he
heart itsel fariidl afiRidd)SUER YS! |mé%@@rﬁégenpéqgﬁ m@?@ KitPpdSGRNEL kit Bb§) BRI di ac
ti ssue. [0005] Myocardi al repair requires formati on of new nyoc tes and

stem cells, (Orlic et al., Nature 2001 ; 410 701 -705; Kajstura et al., Circ.
2005; 96: 127-137; Rota et al., Proc Natl Acad Sci USA 2007 ; 104: 17783-
17788) BM-derived mesenchymal stem cells (MSCs) (Min et al., Ann Thor
30 Surg 2002; 74: 1568-1575; Amado et al., Proc Natl Acad Sci USA 2005 ; 102:
11474-11479) and endothelial progenitor cells (EPCs) (Cho et al., J Exp Med



coronary vessels, and it cannot be acconplished by a cell already fully
commtted to the nyocyte lineage. In the presence of an infarct, the 25
gener at i onoab1vpeiyt es al one cannot restore contracti | e PpEmPO0AsRTe0 i N t he
akinetic region; nmyocytes will not grow or survive in the absence of vessel
formation. Arterioles are critical for blood supply, and oxygen delivery IS

woul 4 ot r 00 TR ARAEIAGoSERHR oh 8. BEPRUREE dod g DB T 0% 8T 1 y
in Lhe 30 iDLl chaes tigisl LoRuiRgL il HidihlaidbS Y aBiReliia CSCS

injected |l oca y|nt e infarcted r |umo animals repaired the
necrotic ti ﬁam/mngemmwks mmmeilszwlthrhallnmmﬂq featl(rBelon‘ rcandiogtyoaytes atel |

2003; 114: 763-7176; 54 tl.Sci USA 2007; .1

Ta068- 14073)VARUIEF el S Bsugoedfed Bab i raalaRBe mude T desho 2
new pag adi grﬁdtrke\érﬁllyﬁ%céﬁ’ﬁé aabgrdué@bh@ab%el iR %@elnﬂRéMeé@@Bé@bnpét al.,
myocyt es, endot hel ial , snooth nuscle cells, fibroblasts. In an

attenpt to d‘é@/telrQ)BOQﬂréZ&g@@&“Wél wame&@’,tmétuf@tmﬂé 282660080 Nygean ent s,

new hypothes ve the field in a direction that
defi nes SCS(% atlh pyedcg‘i?(%l c£%§40‘1§1b1 h individual basis. [0006] Various

attenpts ha\{eoomps beeThusdenHamcitrpdiffdreftidtion of BV dereed Giem/progenitoni cal
applications. The first approach is isolation, culture, cloning and
expansi on ofcedi@@cterébéﬁ tmapéawt@mru reyaajng; aQreat parlendst @rtrﬁée@rﬁhﬁﬁci%d

neartydn an ARy 4. SRABNELA &y (gL RRE MRGE! HbtiBy. dfichuete) e

scarC| y of popul ation, conbi stri ure
condi tions et-mxd:rmmmayl e dseafa tardidci mgeheratmesthemprygapﬁdﬂ froapBNbaemuedThe

other alternati ve descri be t rui t ment
G T er ant | aiiem! Brogamiiosdelss MAeRaicher St Srrtac SRt el Gmier werk,
clear evi denigedyerbdh m‘efh@awsa? éBJTSl'trérrﬂFé‘t)%fPa@'éll*?@‘é)Bbq‘m AESaTEbeRGAst | Ng

uncertainty on the 15capacity ectively recruit and ferentiate CSCs
in vivo. SUMNMARY BrocTMNatl SVENBANQ%O@WW%%@W Beoaelselﬁﬁcpr ahve&bbﬁ a

t ot al novel| pr late in vivo resi in one
nopect? 1o EaRRrEREInphasrt ABY AP ePbErar B8 SRR RS i S thd
from them a rgpesyeht GARSgicH dRIrc@fto 206t 31 aetdat | regénaativenabraps Iwhat th

hal | mark features of cardi o%oc ytes. [0008] The invention relatfes to a

human or vetrBASH¥e y|0§$1a@frr§@ a¢ cigsugonpedTed.ofie® that GSfes shaveulumiqusn of

east one prPRRLEN . ths IGARYshln P ETblEEL TSCS edbl dafRb o RRA 7\

stem cel | s- Sindﬂstb@rkeﬁ@ﬁt@lgéh@pﬁﬁw hyosetdiaitredeneration viitrooglicivias ard from Of
TGFr3-1, BWMP-4, G--1, Activin-A, alpha-thronbin, Cardiotrophin 1,

I
Car di ¥yenol tﬁemrtrﬁ%&”u@'& afehHesepy 'r]h?r%tm P@gr@mm%iai%re&pnﬁ%tagq CRNEAGt em

cel | s-stimul %ﬁhgg agents may be selected in the group consisting of
TGFr 3- 1, B FGF-2, 1GF-1, Activin-A, Cardiotrophin 1, 30Cardi ogenol C
and m xt ur e40008] eof . NMOGdOHiBheepaiveaquices e domedtminesf newamgbayteacrmﬁ i cal

B S e L BAcH ot S oSl Sl Bl 10F
phar maceut i c@rhifitted to the myocyte lineage. In the presence of an infarct, the
25 generation of myocytes alone cannot restore contractile performance in the
akinetic region; myocytes will not grow or survive in the absence of vessel

formation. Arterioles are critical for blood supply, and oxygen delivery is

controlled by the capillary network. Similarly, neovasculogenesis alone would

not restore the dead myocardium or reinstitute contractile activity in the

30 infarcted portion of the ventricular wall. Observation that CSCs injected locally

in the infarcted myocardium of animals repaired the necrotic tissue and

improve ventricular function (Beltrami et al., Cell 2003; 114: 763-776; Bearzi et

al., Proc Natl Sci USA 2007 ; 104 : 14068-14073) has formed the basis of a



WO 2011/ 067317PCT/ EP2010/ 068700 4 acti ve substance. The conposition or
cocktail of the present invention allows to provide stimulating

agent - guineaostwemicel | s whi ch nmeans that resident cardi CTHPeomnes7’hE, after
havi ng been put into contact with the conposition or cocktail, are
stinmulated to enter into differentiation, Hence, the stinulated stem 5cells

may be commtted into a cardiac neage and may beco a card i ocyt e
[0011] W t hi rPetheOE?r?Qt%n of t"ﬂ%db éé@ﬁt '@odmﬁﬁ?@%daﬂht il @%@nﬁl'nEﬁ'@y %‘I

the contraryy, é%ﬁ&o%ﬁ OR_NISd shRJomy r'%%%%e@eﬂ’ém%ﬁé fisroBidshe irP'érPW' ng
deflnltlons. Asuse herein, the term"stinulation or stinulating"

refers to reaftanmptrterdevqhm)sira@gas mievemhrwIthalfutar&ﬂreatmteritfce‘rpahnent& inew of
st em cel | s. sed . h

yocar di anfOPRREer AT hed 05 DBEane TR 1%, drBRlSk LA demnes

[0014]5 Card'@SC§ttI¢éFaﬁ9|dllﬁlcaﬂ)93§ﬁ3~°ah indivici=flbasispr ogeni tor cel | 5 , ' resident
15 cardi ac stem cel resi dent cardiac progenitor cells' designate

stemcel | s V@0QE are ﬁ(@iﬁéﬁt gtienipie Apve athiisurbeemhayady etos gleal r witewihnegy,

Gt imabati ng SHHNEPE) CocRlorBRETCRO RGNS THRHR: Sdbloacd o PhBNER. o¢ o

cells, to beulters,utlbeidgt and rpansien tef (bscsew@ar@énedwould e ohjeteidabackkOand
to di fferentl ate into cardiac tissue. [O0016]A 'stemcells stimulating agent

conposi ti on'infosthe ddrasiRd tiegr Boaprattariel i regeneraienwinstienalc@ypcaridivill at i ng
agent§0 [Ooﬂé\ﬁevért ‘tﬁ%"s%tlc”t S9RBIcaL ?(ﬁfjg?#) Q9G5! Lombfed Bt &Phg itlt cdini ch

oht act a stem ce at| ng agent conposition as
def| ned abomltalrelcaﬁcﬂltmn@endqjmlyaeld nare Idnrhhgrfamtbraﬂslog tImseapprea«:inrﬂfhd t ed
into the car

which a | esso @ltér%%ggéd&[ggﬁ% é'?:) %%ﬁ %g{hgnée:gg@ ReMNta wqrgaﬁ‘%ﬁ;j’ﬂnl ess
e Sl AT SR8 S P Gl
the efficacy of this approach has been described casting uncertainty on the

15 capacity to effectively recruit and differentiate CSCs in vivo.

SUMMARY OF THE INVENTION

[0007] The present invention provides a totally novel approach to
stimulate in vivo resident CSCs and, in one aspect, to commit them into the
cardiac lineage, particularly to obtain from them a significant number of

20 satisfactorily functional cells with hallmark features of cardiomyocytes.

[0008] The invention relates to a human or veterinary pharmaceutical
composition (B) for the stimulation of stem cells, comprising at least two stem
cells-stimulating-agents and at least one pharmaceutically acceptable
excipient.

25 [0009] Said at least two stem cells-stimulating-agents may be selected
in the group consisting of TGFB-1, BMP-4, FGF-2, IGF-1, Activin-A, alpha-
thrombin, Cardiotrophin 1, Cardiogenol C and mixtures thereof. In particular,
said at least two stem cells-stimulating-agents may be selected in the group
consisting of TGF(B-1, BMP-4, FGF-2, IGF-1, Activin-A, Cardiotrophin 1,

30 Cardiogenol C and mixtures thereof.

[0010] The invention also relates to a pharmaceutical cocktail
comprising a pharmaceutical composition (B) according to the present

invention and a composition (A) comprising at least one pharmaceutically



30 skill in the art to which this invention pertains. Al though nmethods and
materials simlar or equivalent to those described herein can be used to
practi ce wbeoiwsedivi on, suitable nmethods and materi al s ace/Epesionssyed bel ow.
Al'l publications, patent applications, patents, and other references
menti oned WO 2011/067317PCT/ EP2010/ 068700 5 herein are incorporated by
reference in thelr entlrehﬁf3 In case of conflict, the present

i

speci fi cat i AFUVERULSEHNGS GANPPRHEON RF CPCKIAQ dhe 1 erPéd'ﬁY%'oé‘fal s of
the present tb”ét‘?ﬁdeo%tln'n'ugbtﬁ‘g;d'a bﬁﬂgubgst 3 rdeﬁJs SwhitRt H\%‘gﬁs @@fié%@@m €s

are illustrative only an nte l'Tmting
descri pti on aafrdiabestémvegilisi afief 0020y Ibeen pluteiﬁtﬁ cemtaehmimtheruompdwlon or

h I o f
el o sti miekil. Agentecliscia 88 RO RiTGPafiyaoRer: e Sideies semayp. 4
FGF- 2,5 | GF- loellACay Nodd cEmnfitad ' pidli 8 Eardiad dincagRnodnd” mag Bexbmees

thereof 10[ 0021] I n particular, the pharmaceutical” conposition (B) my
conpri se TG@rdionBoRyi®, FGF-2, | GF- 1 Activin-A, Cardiotrophin 1, and

Car 1 0genol. (014922 WK RNE irarse L yR0 AL RSE UL 6l RO SHIEL By dFRY

further opti y conprise at'l nposi tion

(B) may fUFthethetmmltrlawB tH Ot@tmg d@iurqbatredr %elowcﬂi‘etmehi Qudigs, Haveathg udi n,
| epi rudi n, 15deirudin, argatroban, agatran, ximnel agatran, dabi gatran,

and hepar| n.follpwiRg-deiingionsn is a coagul ant agent. Alternatively, in sone
cases, Sa' d Bbfl‘ﬁf‘sce“}/ﬂlﬁﬁ%e Orf@?@ﬁf tthQ”tefrﬁ) STRYLI R @R grﬁ%gﬁrt@;’r R 1o

al pha hro 023 arnmaceut i cal conposition ( e present
i nvention n&pcrfu;tmdfrmpr@dlfqnai@'e sairvil eleeatd/omdifferdrdinéioc ef s@mcéldasj in the group

consi sting r owt fact es, hornones ang c i nati ons
Chereot " Sald0s3l] castneed el Be ) e teR 8e: tsden Ae Gyt
consi st i ng  Fofer 157AR %ngso%w»eéés%@ém AbRBAGIF) such as BMP-1, BIP.2,
BWP5, BMP- 6 Epidermal growth factor (EG-); 25- Erythropoietin (EPO;

Fi br opl ast dﬂOMh factGBEdlatFSIE)m sels (éJéS(}“{)F Qardla’aqamgenmsr eelisFGregigent
FGF-1 FGF-15,. FG-- 20; anul oc on i,ng _factor (G X
& anuThoyt o PRiPGmeRcels: By eaten Fagfac Blagkhisp edll (desi8RaE siem iele

di f f erenti atyqigh faet pres@nf @D’fh@)m?éocardlum They are"!%?fiFéP@Nl JEleNb ﬁl@Ct or
(HGF) ; | nsul i ne-1i rowm h factor (I GF) such as |

Myost ati n ( GDHLtigptent and may generate myocardlum
[0015] A ‘stem cells stimulating agent’ is an agent which improves the

ability of stem cells, to be recruited to the site to be regenerated, to proliferate
20 and to differentiate into cardiac tissue.

[0016] A ‘stem cells stimulating agent composition’ is a composition

comprising at least two stem cell stimulating agents.

[0017] A ‘stimulating agent-guided stem cell’ is a stem cell which was in

contact with a stem cell stimulating agent composition as defined above and
25 further enters into differentiation i.e. is committed into the cardiac lineage.

[0018] The ‘differentiation’ is the process by which a less specialized

cell becomes a more specialized cell.

[0019] Unless otherwise defined, all technical and scientific terms used

herein have the same meaning as commonly understood by one of ordinary
30 skill in the art to which this invention pertains. Although methods and materials

similar or equivalent to those described herein can be used to practice the

invention, suitable methods and materials are described below. All

publications, patent applications, patents, and other references mentioned



WO 2011/ 067317PCT/ EP2010/ 068700 6 Neurotrophins such as NT-3, NT-4, NT-1
and Nerve growh factor (NGF) ; Platelet-derived growh factor (PDGF) such
as PDGF- be0ap11RIeGHAA, PDGF- BB; 5- Thronbopoi etin ( TPO); PCT@EP2010068I06T Oor m ng
grow h factor alpha) Transform ng growh factors (3, (TG~ (3) such as
TG (31, TG~ (32, TG (33; VEGF (Vascul ar endot helial growh

factor) such as, VEG--A, 10VEGF-C;, _  TNF-a 5 eukem a i nhi bitor ctor (LI F,
i nterl euki nql?r?'lnLar@) '”Cpéqqrﬁtﬁdcb%?f&rer@esﬂ:t I %@tﬂré%n”é@SP ‘H’y q:qr3

factor-1), ?P%’Eeﬁtgp@c ic@8bh V@@Iu@ﬁ‘rﬁ QERRIAS WiREHAMI thg%ééﬁlh bf té¥ngd 8f ensin

1, F1t3 Ligdand, Der1 ved Neurotrophi c Factor, Heparin, nsum Li ke
G owt h Fact dhe prBs@itnidvenfid?r.dn eddditiyn, Ithe uhaterialsi, metb?odsw and:&xamplﬁ agh ng

Protein-5, I rleukin-3, |1 n erle M.dki ne, Progesterone, Putrescine,
St em Cel | Fd@qsggatlv?@al%iagﬁgo e ec{/@‘?t%%' MfPsa,  caspase- 4, chenokine

ligands 1, clpaRiledsddscistibréof ﬂ’f@ﬁﬁ)@dﬂ%d igand 5, chenokine |igand 7,
chenoki ne | |[gand 11, chenokine |Iigand 20, 20haptogl obin, lectin,

chol est er ol gZﬂL/drox)}m aeg@refglyﬁ@ e@mbpdgment the pharmaceutlcal composmon (B)

Thteorin ai phay EoMRIESE et iRl GaRPM g AORRs R B e TR Gltue,
macr ophage rgagisitingnof MMGPRLIQr BMRagt FGFf IGFN, Aytblinp)i C'armotPopHﬁKBﬁ’H

NDPK, profilin 1, cystatin C, 25 cal cycl in, stanniocalcin-1, PGE-2
mpCCL2, | DO,Candiasenal &-amsl mixterss, thereafopoi etin, PIGE, MCP-1, ext racel | ul ar

oL S S Tl (R oha B oM bRl A
(fract Seu ki ne'DGFﬁXEIEI;/)IIPENEC?LI%)Z( :CE)R@IéAbtl(/ln—A3@5@3}tro¢b)ﬁ€ﬂ%ﬁgm¢il,og@mu2_rhe
gt emcel |'s (Ebgg sti mMQ'Eeé’éfeFraﬁalgé F%”@émagﬁ‘t'tm@ér 6‘?'890%'{'8% @I |rga>l( é@%

circul ating )g ?i%e BIELHREMDIE B &8 Idharma¥€itical composition. (B? may
2011/ 067317P /EP2 10/ 6870 7 [ 0025] Sai d pharrmaceuti cal conposition nay

conprise prifoeher sampriseethrodaird inribitersy spiahta&IhersldrrayblbellrgdInedepldudmom t he
r oup, Sonsi st iy of Al A A SmeP SR Sin 2GR, SSbbHLSRS arld RARR: O
Alpha-thrombin is a coagulant agent. Alternatively, in some cases, said
pharmaceutical composition (B) may optionally be free of alpha-thrombin.
[0023] The pharmaceutical composition (B) of the present invention
may further comprise at least one substance selected in the group consisting
20 of growth factors, cytokines, hormones and combinations thereof. Said at least
one substance may be selected in the group consisting of:
- Bone morphogenetic proteins (BMP) such as BMP-1, BMP-2, BMP-
5, BMP-6;
- Epidermal growth factor (EGF);
25 - Erythropoietin (EPO);
- Fibroplast growth factors (FGF) such as FGF-1, FGF-4, FGF-5,
FGF-12, FGF-13, FGF-15, FGF-20;
- Granulocyte-colony stimulating factor (G-CSF);
- Granulocyte-macrophage colony stimulating factor (GM-CSF);
30 - Growth differentiation factor-9 (GDF-9);
- Hepatocyte growth factor (HGF);
- Insuline-like growth factor (IGF) such as I1GF-2;
- Myostatin (GDF-8);



nanospheres of polyesters such as PLGA, pol ycaprol actone or copol yesters.
5 Preferably, said primary particles nay encapsul ate said at | east two

st entel | swetorleailrng agents of said pharnmaceutical conpoSiEPR@0/06BP0 Hence,
said primary particles may encapsul ate the stemcells-stinulating agents
conprised in the pharnmaceutical conposition (B). The term"primary" neans

t hat the pharmaceuti cal conpposition C | at ina first type of
10particles as defiNgOHBBYES T%Z@?m eﬁ\éﬁgyﬁgi %chﬁ\éﬁ%c%awﬁbéactgp
conposition (B) may leﬁg,tgr,rbi ned with a conposition (A) conprising at |east

one pharmaceutically active substance to forma pharmaceutical cocktail. In
one enbodi nent, saiRlatettdairedogrowihfaatac dBDIGR) Sychaesi ReGEubsteafiRGhay be

selected in the grou psting of insulin-like gromh factor 1
(1G~1), hepatocyte gfbﬁé?%’or (HGF) and/or variants thereof such as

NK1, 1K1, 1K2, HPlIthrembodBdibtingTea)onbi nations thereof. |In another
enbodi nent, said cor%)osi tion (A may further conprise SCF-1. Said
conposi tion (A mayl Ghor (Tansfooning grewse fantea@lphahrti cl es sel ected fromthe

group consi sting of J it extran I erAd Bgsones,
or m crospheres or Tﬁ?h%"é’ﬁﬁ"é‘%é%mg\‘m‘J%?@E%Pefﬁega@ %édbégié%%ﬁyggpﬁ'ggactone
or copolyesters. Sai gGegandary particles may encapsul ate said at |east one
pharmaceutically active substance. The term "secondary" neans that the
conposi tion (A) maybeFedYapeulpat erdathelinl s e tf?ﬁ@r%fs%ﬁr t3%| ¥5GEsA,
defin above. In adq,ifl—:tc%le_rb. said secondary 25 particles may be configured
to allow a delivery o he ’subst ances encapsul ated therein before the
delivery of the subNRkugdeakemis intdbieatyifacior i(bt)y imendukih &s(IL{6)0BtINSH d

h tical kt ai | i | i ition (B), and
ol 6 of sad compodeid onSpRy T reBe e e s HoBEigo reishe & “and
(B) may be mi xed tOgﬁ%gfdtrdd%i@f%\&/\tg@!e%?%@ﬁh,eAnﬁ%%hs%>1?¢|E3)@ﬁjd?%lr,;G|ia|-

conpositions (A and may, h r, be admnistrated to or delivered in
t he area, or surroundlenyetHdeunotraphicoFaeot,rideparih, dopalinat kkeyGrgvad 28 csar d

phar eutical conpogj.ti.on of th resent .i nyenti.on or sgid. ,
201;?_%%7317PCT/ EP201§/’%§9(§ oy aﬁﬂ%@ghplr'fé%l 088k feﬂc!torrrgﬂ?‘dﬂ{@m%@&'r&?’
medi ci ne. Alternativehtérlesdh®, Phaenaaenis, cRidieRePFrbgestarate, t Patraseinent
invention or said pharmaceutical cocktail nay be used for the regeneration

of cardiac tissue. AStemngellVagor, sEepb-apha maatit VoaBac ¥Vpsei crepass-4t he

[ eatment of heart acoeabsPe RS o EmpRRELIdHL 2! /erfpolfie oy o

nyocardi al infarctioghefdRif ligarandt lkhenakprCcligaid the cheedkie i poon, a
process for acting in vivo or ex vivo on CSCs of human or aninmals is
provi#ed. Said procefgPiagighinsedeatne toeierohdmahydrozyless. ssyptaxin-8,

el o SRS ) oL SRER ceBkpBhbne! 1

complement component 3, integrin alpha 6, lysosomal acid lipase
1, 9-2 microglobulin, ubiquitin, macrophage migration inhibitory
factor, cofilin, cyclophillin A, FKBP12, NDPK, profilin 1, cystatin C,

25 calcyclin, stanniocalcin-1, PGE-2, mpCCL2, IDO, iNOS, HLA-GS5,
M-CSF, angiopoietin, PIGF, MCP-1, extracellular matrix
molecules, CCL2 (MCP-1), CCL3 (MIP-1a), CCL4 (MIP-1B),
CCL5 (RANTES), CCL7 (MCP-3), CCL20 (MIP-3a), CCL26
(eotaxin-3), CX3CL1 (fractalkine), CXCL5 (ENA-78), CXCL11 (i-

30 TAC), CXCL1 (GROa), CXCL2 (GROB), CXCL8 (IL-8), CCL10
(IP-10) and combinations thereof.

[0024] The stem cells to be stimulated may be resident cardiac stem

cells (CSCs) or circulating stem cells or injected stem cells.



[ 0030] The admi nistration of the pharmaceutical conposition (B) may follow a
prelimnary adm nistration of a conposition (A) conprising at |east one
phar macewoDcallop7act i ve substance. 15[ 0031] The adm ni st PaTiEP2010@y870E
performed by sequential injection of conposition A, B or of the cocktail.
[0032] Moreover, the duration between two_successive administrations of said

phar maceuti cal nposi t on or har t{cal cocktail of the. present
Pnvent i on mdJOR8]f rom G1d hete MACaBEala PeMPESIN, AH SOMRISS RAaDk

20r epeat ed. A I I, ition
(% “hay be dhHELESsURmaRAtelos TREF LABIBLEY i MR8 gRbus BhisieRTSP |

phar maceut i cajglnatﬁsm ghitosary, koexéram niceliulosed Imlsemeer ar| ynicispberes , osai d
h t I it h t kt.ai_l b

D 1 st at drnOROBEtReo LBy PRRr Uy 2oy ok Ghr GPVEeRATOB rargvesiefPu

phar megeut i qeleferaBROHald ?Jﬁm(a?)/ @rtléaérMB?%Hda‘g@bla@@%ﬁcﬁ'a& 188t B stem-

adm nistrated into'veins and/or arteries he pharnmaceuti cal

conposi ti on qeBp-SEMyALNgragentsi @fa$alddzharmarzeumcal n@wm&tmn (BrHendeosaithy be

acmi i ot at ARG RAEET shof oRpobeup e e ORhE, walRRarh By orisBets i on

(B) and i nt reonepriaedl inothesphatmciutioalnesripasitiomi(B}. r‘ﬁte mrrofprtrh@rycmm tion
(A). WD 2011/067317PCT/ EP2010/ 068700 9 [0035] TGF as used herein refers to

TGFI 3-1, TcHhat thegph W@@'%h&omsﬁ@naﬁ'ﬂ?yw W§§P$ldételﬁjam ﬁd‘@@/p&cﬂ vity,
h h TG b nbi TG 3. |
such g u%&%sﬁqﬁaﬁwge can be reconbi nant [ n one

enbodi nment Any appropriate concentration of TGF can be
used. For eX{80p6F, Sbdirefszably, lsaidd dmageaficaiGeonpeosition ( B)g. magbdg 33
ng of TGH 31COFI2nblng1d)Wlth a composition (A) comprising at least one pharmaceutically
active substance to form a pharmaceutical cocktail. In one embodiment, said
at least one pharmaceutically active substance may be selected in the group
15 consisting of insulin-like growth factor 1 (IGF-1), hepatocyte growth factor
(HGF) and/or variants thereof such as NK1, 1K1, 1K2, HP11, or HP21, and
combinations thereof. In another embodiment, said composition (A) may
further comprise SCF-1. Said composition (A) may further comprise
secondary particles selected from the group consisting of alginates, chitosan,
20 dextran, cellulose, liposomes, or microspheres or nanospheres of polyesters
such as PLGA, polycaprolactone or copolyesters. Said secondary particles
may encapsulate said at least one pharmaceutically active substance. The
term “secondary” means that the composition (A) may be encapsulated in a
second type of particles as defined above. In addition, said secondary
25 particles may be configured to allow a delivery of the substances
encapsulated therein before the delivery of the substance encapsulated in
primary particles.
[0027] Said pharmaceutical cocktail may comprise a sample of said
composition (B) and a sample of said composition (A). Alternatively, both
30 compositions (A) and (B) may be mixed together in a single sample. When
mixed together, compositions (A) and (B) may, however, be administrated to
or delivered in the area, or surrounding the area, to be treated separately.
[0028] Said pharmaceutical composition of the present invention or said



can be used. [0036] BMP can be any pol ypeptide having BMP activity, such as
human BMP. For exanple, BMP can be reconbi nant BMP. |In one enbodi nent, BM
can be BMPO.20Avp7TIGNCentrati on of BMP can be used. For PO@xzeq@bascsbet ween
0.1 and 200 ng of BWMP per m (e.g., about 65 ng of BMP4 per m) can be
used. [0037] FGF-2 can be any pol ypepti de_having FG--2 activity, such as

human FG-- 2. For exa 2 can be réconbi nant  FGF-2. Any.conc ent atlon
of FGF-2 carP*I?é”@%HngqioPOE&té may B&\Alé%%f 028 Bieqlicing) rﬂt%"r‘g )

(e.g., about m%%e@ﬁcéf%n@p&ﬁfoﬁﬂo} tyé ras rﬁslﬁgentfé?péglsb@:

hafffc %Py
pol ypeptide having G- 1 activity, suc uman | G- 1. P exanpl e IC
can be recordmchmrtmay;belusemfprMO@ﬂmaﬁi@nobCarld(a%UsswnAHiermaia/@ly léard
exanpl e, between 1 an

ber i) can REetalic RSttt of forelsemanutgtidhpy 386t PhaRadtgel O

Activig- A adddckididmay behuszs fbe@tré@th\eﬁtra>fAeaﬁ%rse@séﬁmmduﬁghbwtﬁan%r@an be
reconbi nant Activin-A. Any concentration of Activin-A can be used

exanpl e, bethegshisohamigner myocargliaifinfacationi n- A per m (e.g., about 130 ng of

R i e e
a-thr onbl N GAnvias of OO NENICSCE lof dridphan oF aymblRels providdiy. @dld prodess

concentration of a-thronbin can be used. For exanple, between O. 05 and 100
units of a- tIAMARASES herstep Qfa@fjrﬁ@'ﬁﬁ‘é?étﬂ‘g sajgh P@IMEgeTicer ROMRASAPI0(Bee700 10

[ 0041] gar di %@Hdéi'nfa%@u Ea1 26 1 YRRl ‘E)?eg%‘g' @9er¢ﬁ6rﬂ Gk é&thgm%ﬁE gLy

such as human rophi n- or exanple i otrophrn can
reconbi nant deamdisot r ophi n. Any concentration of Cardiotrophin can be used.

F | e 0..05 d.100 Card h b
£05 meaoP CroliBBY T oo T7e SMinistsati, Shine e cbasn: Boragron 4 BymaY "
pol YDeD i de g okbifind biiistiio otsa BufFbslnS(a F SomBiHaHE] A |eb§t6 can

be reconbi nant Any concentrati on of can used exanpl e,
bet ween 10 a)ftemlﬁm‘m@eotlcally-@ctpfersulﬂstarme be used. 10[ 0043] Any concentration

of Ca{ﬁ' ogert%3ﬁ or a IDIh C%li'stt'ra(ilon r)ﬁay be performed by sequential injection of

composition A, B or of the cocktail.
[0032] Moreover, the duration between two successive administrations
of said pharmaceutical composition or pharmaceutical cocktail of the present
invention may be from one hour to 180 days. Each administration may be

20 repeated. Alternatively, each or some administrations of said composition (A)
may be optional.
[0033] Hence, said pharmaceutical composition (B) or pharmaceutical
cocktail may be administrated parenterally. Moreover, said pharmaceutical
composition (B) or pharmaceutical cocktail may be administrated into the

25 circulatory system of a human or animal. Said pharmaceutical composition (B)
or pharmaceutical cocktail may be administrated into veins and/or arteries.
[0034] The pharmaceutical composition (B) or pharmaceutical cocktail
of the present invention may be administrated to a cardiac tissue. In the
preferred embodiment, the administration may be intracoronary for said

30 pharmaceutical composition (B) and intravenous for said preliminary
administration of the composition (A).



acceptabl e salt thereof (e.g., Cardiogenol C hydrochloride) can be used.

For exanple, between 1 and 1000 ng of Cardi ogenol C per m (e.g., about 350
ng per mwofoGams@irogenol C) can be used. [0044] Reti noi @eCagPdoloass7be any
nol ecul e having retinoic acid activity, 15 such as synthetic retinoic
acid, natural retinoic acid, a vitamn A netabollte a natural derivative
of vitamn A,__or a synthetlc derivative 9f vit Any concentration of

retinoic acil@088h be uk@hB 3SoSeck AftAiR refges \Kégﬁ':‘Fﬁ % I@Fﬁ 208 TEEB-3AE pM of
4
Corum 1 ree. e 28 3y LRfferkd it TFORRTAGRRy, OO B MR SO Ry,

Ee g. iong/e)da)nplégedl?ﬁ(@rgb%_réco“lglbimaint ';IL'GGB- In bae@m?}cﬁﬁrrrrlbegt,rﬂfGFBMhibé n- A
e.., n rdiotrophin (e.g., n .. a-thronbi e.g.,

Uni ? /m), a%g&r dl'%'@’eﬁBPm@?'@Ee ancgrﬁﬁ?'tm gflcfﬁ'}:ﬁec%gﬁ US@#@%?FE&?&%&@ t he
medi a {e. g. ’bé\ﬁvéﬁﬁ‘d:?%ha' ﬂid“{g? BF TeH- E'Bérrzrﬁlﬁg. s ia%up@@ n@QﬂtT%FﬂBPh%F %I?t

| ysate (e.g uman pl at el | ysat I'n sone~cases
conposi ti on aaedke tisedt i nul ate CSCs nmay contain additional optional factors

h TNF- 0047] TNF- o] | y. tide h
TRE- o act 1 vilDP3BL Lo HMEL e bieny RebibestihofaRenpli BefVEE sUSh i nan
TNF-a. Any qaigemt BMP OFa ekifdle, casml»e do Ficofisimmte BMPt Weenoe 5 and

100 ng of 30TNF-a per nmi can be used. [0048] LI F can be any pol ypeptide
havi ng LI F s&mbedimentsBiviy ean haddiP41 Any concenxtzatisineof BMP erimbe éisedcbabi nant

T o N e R s T S R S

[ 0049] VEGF-- Abe}am)lggnmyugyd ypepti de havi ng VEG-- A actl vity, such as human
VEG-- A. For exa GF- A can be reconbi nant A. _Any caoncentration of

VE
VEGF- A can H80 agﬁd FITCExafph &€ B@Vv%&YPQPtS’eafh@V'a@d:G@ 20ACNEHY--SHCRERS i
can be used. &E%ﬁ) _SOTRpSi %b%é’r%rﬁ'ﬁd dAR" Yl r‘ééz(sj‘mg M epaies. %r\ g any
appropriate nethod. For exanpl e, "a’conposition provi erel n can
pr epar ed usicomcentratore ofF GF-2'¢can|babliseds tHomexatriphe tmgwees 0 1 and @0 m@efes a

ded d s | ,
2 bl aTal et NGBS EshurbPahEan pr?i’@ar%‘i raa) P8 B car d | omyosyi o
cel 15100, L08Ry 2 st |G 8t eth sRAaMpTIBneidesnaliny ARG, SBEROR i on

provi ded herel n can be prepared usi tel et sate suppl msnt ed with
commer ci al | yhumwan | §BF ¢ .f &or oexanipte, sdGE tases, e c@npmlmarﬁn IBFel.i dety

h b d f d f d d
norein San BeRLERAIGH of BP9, LAGLY Sl oSt CRAZA SRSY R,
nedi a t hat M@qm%ee?mqég;réwut%otrfgaﬂw Wﬁer'ﬁaﬂ%@ﬁ%é ds%651] Tests are

performed in acutel cted pi | om ng protocol is established.
The i#f arct [D§3gbrfor retivin- AT«zarbpewynpwp%@tldeehavnagt/écrtlvamwéde@ ( LAD)

occlusion fa b e n.. At h
reper fusi on A(érﬁpﬁ‘%é‘ X‘Pﬁvrrlgry c@ru érqp‘?é) A%Mﬁhg‘ 8ﬂﬁe gf/&ﬂglr?l% sAfcft'g[ne to
the ani mal s Ay bohcaﬁfyt@nawAd&\hnmewnObétJ@édt Pot bgampcd Usdt@weeri(.¢.anl Br dU
| oaded osnotic punp is. al so subcut aneousl npl anted at Ti. Fourteen days

| at er (T2) ons%cﬂfd%tw RAPEEM! i (6r0-i @bﬁégéﬁpé?gaquy“%ﬁ}’ﬂﬁ -Ai et A )e@2R P& he
ani mal s. eli% gm nistration of both conpositions can be 25 achieved with
di fferent ods of adm nistration such as intravenous injection,

i nt rad@scul 0040] ect i anTarombinr earobenamy potymphder’navﬁgwal-thl;omhm dcivitaty s
(T3), the euth nas a of the plt%n ‘:s perfo

suc uman a-throm or exampqe o-thrombin can be recombinant a-
thrombin or synthetic a-thrombin. Any concentration of a-thrombin can be
used. For example, between 0.05 and 100 units of a-thrombin per ml can be

used.



[ 0052] The concentration of constituents are nentioned in brackets. Two
conpositions, alone or in conbination, are tested: 30- Conposition A

consi sts WD 20GA6131(8 pg in 15m of Phosphate Buffer Sol eCrar2¢®B&7p0 and HG-
(2 pg in 15 mM of PBS) and - Conposition B consists of TG8-1 (0.5 pg in
15m of PBS), BMP4 (1 pg in 15m of PBS) FGF 2 (1 pg in 15m of PBS),

|G-1 (10 11/ 067 17 010/ 068700. 12 PB t A
(2 pg {n 15400811 ps) CaiodMiophin B (@7 RVRPUOspasosedignnin |
Car di ogenol Leti(Ry 2sit$h b8 t]]a'i‘i@n @ar&%ﬁbphﬁoi hFﬁ'grg?rrg@gut | Caldﬁftr%gh"h %anbtree

pharmaceutically ‘accept abl'e exci pient. ccepta
exci pi ent mcbmbmm @m’d@tmhfrer/im/ sommntmhlonfof(QBS)lotrdfﬂmlm reannbg usetiut i on,

Ringer's lactate Q i C 9% enent dor th
2 b n°or oA ey pRBre BroR 2t L0LB8 I et FRD T ebsaperle
treatnent grayRg oPCardidttopRinst séﬁﬁl)am & ake@t ed. Tr eat ment
group 1 is a control group and only receives saline 10solution at Tl and

T2. Treat nd@P44} oup JdLreen besany polypeptite Bavingilkibnactivity, sdefpasinunan A at

fecaives a dbite SnEkafPes hFocef B ledubdntins ,pny, colleERERE G °
cont ai ni ng tdam be . tF@ne&mpleTZaetweéuemonamlm&Bg ofTieatpamhl gaoue 4

receives a solution containing the conposition B at Ti and T2, noted m x
B+B.  Treat rH§¢d. group 5 receives a solution containing the conposition B at

Ti anﬁ? a saljj %T?,EO' uti QR adonkentrafbsd ’f“ Eakiio rééﬁd?% %Ptgcqrbaﬁn%ac%lm&w zed

inta at ment group ' rreat U group eatnent group 3
acceptable salt thereof (e.g., Cardiogenol C hydrochloride) can be used. For

example, between 1 and 1000 ng of Cardiogenol C per ml (e.g., about 350 ng
per ml of Cardiogenol C) can be used.
[0044] Retinoic acid can be any molecule having retinoic acid activity,
15 such as synthetic retinoic acid, natural retinoic acid, a vitamin A metabolite, a
natural derivative of vitamin A, or a synthetic derivative of vitamin A. Any
concentration of retinoic acid can be used. For example, between 1 x 107 and
4 x 10® uM of retinoic acid can be used.
[0045] In some cases, serum-containing or serum-free media
20 supplemented with TGFB-1 (e.g., 2.5 ng/ml), BMP4 (e.g., 5 ng/ml), FGF-2
(e.g., 5 ng/ml), IGF-1 (e.g., 50 ng/ml), Activin-A (e.g., 10 ng/ml), Cardiotrophin
(e.g., 1 ng/ml), a-thrombin (e.g., 1 Unit/ml), and Cardiogenol C (e.g., 100 nM)
can be used. In some cases, the media (e.g., serum-containing or serum-free
media) can contain platelet lysate (e.g., a human platelet lysate).
25 [0046] In some cases, the composition used to stimulate CSCs may
contain additional optional factors such as TNF-a, LIF, and VEGF-A.
[0047] TNF-a can be any polypeptide having TNF-a activity, such as
human TNF-a. For example, TNF-a can be recombinant TNF-a. Any
concentration of TNF-a can be used. For example, between 0.5 and 100 ng of
30 TNF-a per ml can be used.
[0048] LIF can be any polypeptide having LIF activity, such as human
LIF. For example, LIF can be recombinant LIF. Any concentration of LIF can
be used. For example, between 0.25 and 200 ng of LIF per ml can be used.



Treatment group 4 Treatnment group 5 TO infarct Ti: 30mn Saline A AB
B T2: 2 weeks Saline Saline B B Saline T3: 6 weeks Eut hanasi a Eut hanasi a
Eut hanasiwiOBothamagi a Eut hanasi a PCT/EP2010/068700
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[0049] VEGF-A can be any polypeptide having VEGF-A activity, such

as human VEGF-A. For example, VEGF-A can be recombinant VEGF-A. Any
concentration of VEGF-A can be used. For example, between 0.5 and 400 ng
of VEGF-A per ml can be used.

5 [0050] A composition provided herein can be prepared using any
appropriate method. For example, a composition provided herein can be
prepared using commercially available stimulating agents. In some cases, a
composition provided herein can be prepared to contain cells lysates (e.g., a
platelet lysate) or conditioned media from cells such as cardiomyocyte cells or

10 TNF-a-stimulated endodermal cells. For example, a composition provided
herein can be prepared using a platelet lysate supplemented with
commercially available factors. In some cases, a composition provided herein
can be prepared using factors isolated from conditioned medium. In some

cases, the factors can be dissolved in media such as cell culture media that

15 does or does not contain serum.
Examples
[0051] Tests are performed in acutely infarcted pigs. The following

protocol is established. The infarct is performed at TO by 90 minutes left
anterior descending (LAD) occlusion followed by a 30 minutes reperfusion. At
20 the end of the reperfusion (T1), a primary composition is parenterally
administrated to the animals by intracoronary delivery distal to the occlusion
site. A BrdU loaded osmotic pump is also subcutaneously implanted at T1.
Fourteen days later (T2), a secondary composition is parenterally
administrated to the animals. The administration of both compositions can be
25 achieved with different methods of administration such as intravenous
injection, intramuscular injection or intracoronary injection. Finally, at 42 days
(T3), the euthanasia of the pigs is performed.
[0052] The concentration of constituents are mentioned in brackets.
Two compositions, alone or in combination, are tested:
30 - Composition A consists of IGF-1 (8 pg in 15ml of Phosphate Buffer
Solution (PBS)) and HGF (2 pg in 15 ml of PBS) and
- Composition B consists of TGFB-1 (0.5 yg in 15ml of PBS), BMP4 (1 ug
in 15ml of PBS), FGF-2 (1 pg in 15ml of PBS), IGF-1 (10 pg in 15ml of



[ 0054] Bl ood anal yses were perfornmed at different intervals. Blood sanples
are collected from2 pigs per treatnent group in coronary sinus via 25

j ugul ar weorzoamg73aenous bl ood via ear vein. After the pPCREP010/068700

adm ni stration, sanples are collected at T1+5m n; T1+1lh and T1+6h. After
t he secondary adm ni stration, sanpl es arg col | ect ed at T2+5m n; T2+1 h,
T2+6h and T2+24h. SA i hmu ssa are orne les for_the
quantification of FFE‘%éj é‘@i‘!ﬁo&f% )aé37?c'5 'Oir@pF@:?zggddﬂ In {5”‘[]
car di ot rophin 1cqutpeg§ Qd&&@rﬁﬁ Q iR 1589 mlmaglng (M) is
al so perforned on all n| ma sraltt T1+3 T2 an T3 t'o study the scar
area, the glBdthl cbefpositiensr acailiar af lminarmeqeuttdadiyregcep’tablef encipient. (e |
notion and thickenin nd 5r |onaI usion of, th ent rjcul ar

ol owe o et eRRiteaft pes BuuBRbL 1 Benpobdihale Bttt | <
| nprovi ng vePRY)CWamdrims sbRifion| RiRfErd Ié&%@@twsq&&?lbﬁl RLEYP (@9% warmp to
determ ne the scar area, the identiflcation and quantification of c-k
positive carstipplerserigdcer |not witBt alpattinl @gyvithl oy pswitable spretain @tﬁblllzer

di stributi onc %(ﬁ?tc%d density of new 10vessel s and cardi onyocytes.

Hi st opat hol o g docunenting the repair process at the tissue and

cellular | e\{et)53I 0057]Five trégmhen/cegrba;bé o5 hnnalkeRithcaredvaragddi n t he
anal ysis of cardi ac repair: (1) anpunt of reconstituted tissue or

nyocar di um nmass and €8 r 9reups dulisitaire@ntiop)graurband enly siegeives saliteor ed

nyocytes and vessel s Nt ion of newy forned nyocytes and
vessefésa with the surrounél %ﬂﬁy%%?gl um and/or (4) origin of the

regener at ed myocar-dirahtrs¢mtugroupe rec[eﬁki@ia Isofigioot corgsinirtg {n@0&&hpasitiess A rom
MRl i nmagi ng were usedatl_gf eval uate i rct infarct wei ght and

the infarct area. Re&hll@ngraspling g U W?Ei?en@egésdwx A0Tabl e 2

- Treatment group 3 receives a solution containing the composition A
at T1 and a solution containing the composition B at T2, noted mix
15 A+B.
- Treatment group 4 receives a solution containing the composition B
at T1 and T2, noted mix B+B.
- Treatment group 5 receives a solution containing the composition B
at T1 and a saline solution at T2, noted mix B.

20 The protocol is summarized in table 1.
Table 1
Treatment Treatment | Treatment | Treatment Treatment
group 1 group 2 group 3 group 4 group 5
TO: infarct
T1: 30min Saline A A B B
T2: 2 weeks | Saline Saline B B Saline
T3: 6 weeks | Euthanasia | Euthanasia | Euthanasia | Euthanasia Euthanasia
[0054] Blood analyses were performed at different intervals. Blood

samples are collected from 2 pigs per treatment group in coronary sinus via
25 jugular vein and venous blood via ear vein. After the primary administration,
samples are collected at T1+5min; T1+1h and T1+6h. After the secondary
administration, samples are collected at T2+5min; T2+1h, T2+6h and T2+24h.

ELISA immunoassays are performed with samples for the quantification of



Infarct area (yo) Infarct weight (9) Infarct Volunme (cm Goup 1 (Control)

19.8 15.6 22.0 Goup 2 (Mx A 18.7 15.8 20.7 Goup 5 (Mx B) 13.7 13.2
15. 6 G owwo20(1M6x31B+B) 18.8 22.2 25.2 PCT/EP2010/068700
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IGF-1 and cardiotrophin 1 concentration.

[0055] Magnetic resonance imaging (MRI) is also performed on all
animals at T1+3 days; T2 and T3 to study the scar area, the global left
ventricular function, the regional function (wall motion and thickening) and
regional perfusion of the ventricular. MRI allows to detect and confirm the
presence of new vessels, tissue or cells improving ventricular function.

[0056] Histopathology is also performed to determine the scar area, the
identification and quantification of c-kit positive cardiac stem cells.
Histopathology also provides data on distribution, size and density of new
vessels and cardiomyocytes. Histopathology allows documenting the repair
process at the tissue and cellular level.

[0057] Critical variables have been considered in the analysis of cardiac
repair: (1) amount of reconstituted tissue or myocardium mass and coronary
vasculature; (2) number and size of restored myocytes and vessels; (3)
integration of newly formed myocytes and vessels with the surrounding
myocardium; and/or (4) origin of the regenerated myocardial structures.

[0058] Infarct result

[0059] Images from MRI imaging were used to evaluate infarct size,

infarct weight and the infarct area. Results are listed in Table 2 below.

Table 2
Infarct area | Infarct weight | Infarct Volume
(%) (9) (cm?)
Group 1 19.8 15.6 22.0
(Control)
Group 2 18.7 15.8 20.7
(Mix A)
Group 5 13.7 13.2 15.6
(Mix B)
Group 4 18.8 22.2 25.2
(Mix B+B)
Group 3 9.6 10.3 10.3
(Mix A+B)
[0060] Experiments demonstrate that the infarct area was about 19.8%

for the control group and about 19% for the group 2 and 4 wherein mix A and
mix B+B respectively was used. Surprisingly, using the composition (B)



Goup 3 (Mx A+B) 9.6 10.3 10.3 [0060] Experinents denonstrate that the

I nfarct area was about 19.8% for the control group and about 19% for the
group 2 awo2imieeiein m x A and m x B+B respectivel y wa®Cug®a010/068700
Surprisingly, using the conmposition (B) WD 2011/067317PCT/ EP2010/ 068700 14
according to the present invention, the jnfarct area was limted to 13. 7%

for the group 5 (mx B). Hence, the co ition (B) accordi to_the
present | nveé)ﬁcpféing\ég e mregsnt 'E‘l"%'ﬂtﬂorbgtﬂ?r'@ Ct @fgé’r\é’?,s ﬁ'ﬂ]@qng%@yc)gé?rdi al
infarction, ¢ ds tehik ) qﬂgpﬁﬁh' bQhon IBYRLLHINGGE! hkOBreskht Was
al so surpri sﬁgg@?hgb%e(rvlegﬂt haét]%v?hen t he Ibdlaljgg%q ?02 of rrq]?(@BgfoFl L?)Q/%ée's t he
prelimnary invgrgon wasoteny gffisjenthte tredairdarchr sachveas myadaedial infatoéiont o t he
val ue of about 9.6% }'hi s.iS a I‘eSL{|t whi ch woul d not be expected based on
the resul ts GHIRAEEO £ OMNEE oM UAoups. 1 ndeed, mix A used for the group

2 was gl nostiopeef fi Ci @Rt addifne, itAwa¥Ngke! Shripfiskighe WbseRredl @eks aineadtHy
usi ng a pharnmaceutical cocktail according to the present .
i nvent i on. THhjectamlof MixdE delfaweetthe pretimninagyainestiogyofanix A, the infarct area

compi 1 ed eyl Elte bR e ERRER LA RRA " T st BEPIBTEh SPUF P n e
central aredse ekpédied ibakad @in thiderislits obeenald! fot lite otrafoaps. Ihdeeedmixn
Tabl e 3 below. Data showed in Table 3 are nean from heart slices anal yzed

for an ani meft Useddae eyeraup 2 was almostaaetisien @rne. iy syeergisdist @ffect was
10 observed by using a pharmaceutical cocktail according to the present
invention. This result was confirmed with histopathology and

immunohistochemistry testing.

[0062] Histopathology
[0063] Results were compiled separately for sections taken in the
15 border zone or within the central areas of the infarct. Results for all the groups

are listed in Table 3 below. Data showed in Table 3 are mean from heart

slices analyzed for an animal of each group.

Table 3
Border zone Infarct center
Infarct/scar | Transmurality | Infarct/scar | Transmurality
(%) (%) (%) (%)
Group 1 33.0 4.0 73.3 13.3
(Control)
Group 2 36.0 6.0 56.7 6.7
(Mix A)
Group 5 26.0 6.0 30.0 0.0
(Mix B)
Group 4 31.4 12.9 70.0 10.0
(Mix B+B)
Group 3 20.0 0.0 25.0 0.0
(Mix A+B)
20 [0064] The ratio between the infarct and scar size represents the infarct

size while the transmurality is a parameter establishing whether the infarct is
strongly localized at the external surface of the myocardium or it extends

throughout the internal surface of the myocardium. The higher is the



Infarct/scar (yo) Transmurality (yo) Infarct/scar (yo) Transnurality (yo)
Goup 1 (Control) 33.0 4.0 73.3 13.3 Goup 2 (Mx A) 36.0 6.0 56.7 6.7

G oup 5 (Wbhxo0B)062870 6.0 30.0 0.0 G oup 4 PCT/EP2010/068700
15
transmurality value, the larger is the infarct.
[0065] With regard to the border zone of the infarct, Table 3 shows that

mix A, mix B+B or control mix had almost no impact on the infarct size. In
those cases, the ratio between the infarct and scar size ranged from 31.4% to
5 36.0%. On the contrary, when the composition according to the present
invention is used (i.e. mix B), the ratio between infarct and scar size was
surprisingly decreased to 26%. This value can be further decreased up to 20%
when the pharmaceutical cocktail according to the present invention (i.e. mix
A+B) was used. This experiment demonstrates that the present

10 pharmaceutical composition and pharmaceutical cocktail are effective to treat
heart disease. This was also confirmed when experiments were performed in
the infarct zone.

[0066] Furthermore, it was surprisingly demonstrated that transmurality
is reduced with mix B alone or mix A+B. This means that the composition (B)

15 of the present invention alone or when combined with composition (A) allows
limiting the expansion of the infarct to the external surface of the myocardium.
This is another evidence that the pharmaceutical composition and the
pharmaceutical cocktail according to the present invention are powerful
compositions to treat heart diseases or troubles.

20 [0067] Hence, it is clear from the above-described experiments that
both pharmaceutical composition and pharmaceutical cocktail according to the
present invention are suitable for the treatment of heart failure secondary to
myocardial ischemia, ischemia or myocardial infarction.

[0068] Immunohistochemistry

25 [0069] Tests were performed to evaluate, within the infarct sections, the
microvessel density (VWF-positive vessels/mm?), BrdU positive cells and c-kit
positive cells. The quantification of microvessel density using von Willebrand
factor (WF) allows determining the amount of new blood vessels created in
the infarct zone. BrdU positive cells tests represent the proliferation of cells,

30 including cardiac cells. C-kit positive cells tests show the amount of CSCs
within the selected infarct sections. Results are listed in Table 4. These testing
were only performed for group 1 (Control group), group 3 (Mix A + B) and
group 5 (Mix B).



(Mx B+B) 31.4 12.9 70.0 10.0 Goup 3 (Mx A+B) 20.0 0.0 25.0 0.0

20[ 0064] The rati o between the infarct and scar size represents the infarct
si ze whi lwotha/aeransmural ity is a paraneter establishi ngCriePRéencs7ne
infarct is strongly localized at the external surface of the nyocardi um or
It extends throughout the internal surfa of the nyocardium The higher is
the WD 2011/067317PCT/ EP2010/ 068700 1&9 gpsrmral ity value, the larger is
the infarct. [0065]Wth regard to the zone of the infarct, Table 3
shows that m x A~ mx B¥fB or control m | he
infarct size. In those cases, the rati )Gbet th%uﬁg?f arc é%urfggscar si ze
ranged from31.4%to 5 36.0% On the (c(ﬁlorrmnj/) (/Ma(rAfBl)a cpd)i tfi on
according to the—present i“ven*:o.. is uged (i.e _mx B) he ratio bet ween
infarct and scar| Hig@vegse! Q&F‘ﬁ‘;ty singly 443 caseli f' 26% (39 vallue can be
further decreased([ tp?s%ge/(\)é@%lsin%z)c’har maceut | cal cocktpil according to
the present invention . mx A+B) ‘was used. TThis experinent denonstrates
that the present| B pbsitlvmcelllﬂ (%)il cor‘rﬁﬁShtlon apd phar rra&@z@ticajl cockt ai |
are effective to heart—ei se—Fhi-s—was—alse—eonftirred—when

experi ments were ‘ﬁigifPB?W@ CieHSt(%é i nf af dt9 zone. [18)066] Furthdrnore, it was

surprisingly denonstrated that transnmurality

[0070] Results show that when compositions (A) and (B) in combination
or composition (B) alone, according to the invention, are injected in the heart,
5 they have great impact on cardiac stem cells stimulation or cardiac cells
proliferation. Indeed, microvessel density is enhanced and new blood vessels
were created upon stimulation with the present composition or present
cocktail. Results obtained with groups 3 or 5 reached 34.2 and 34.3
respectively, compared to 27.9 for the control group. This is confirmed with
10 BrdU positive cells test which shows that cells proliferation was enhanced with
the composition of the present invention and that strong cellular activity was
observed. When Mix B was injected, 36.0% of BrdU positive cells were
observed compared to only 22.1% for the control group. This clearly highlights
that the pharmaceutical composition according to the present invention
15 promotes cellular proliferation and thus the formation of new myocytes and
vessels with the surrounding myocardium. This can be further enhanced when
the pharmaceutical cocktail according to the present invention was used. A
value of 52.7% was reached with such cocktail. Hence, both pharmaceutical
composition and pharmaceutical cocktail according to the present invention

20 are suitable for improving heart tissue regeneration.
[0071] The ability of the pharmaceutical cocktail to induce and to
promote the CSCs activation and proliferation was confirmed with c-kit
positive cells test. C-kit positive cells test allows demonstrating that resident
CSCs are consumed since their amount has significantly decreased when mix
25 A+B was used compared to the control group. Hence, the regenerated
myocardial structures are originated from resident cardiac stem cells. The

present composition and/or cocktail are effective for in vivo stimulation of



is reduced with mix B alone or mx A+B. This nmeans that the conposition (B)
15 of the present invention alone or when conbined with conposition (A

al | ows | iwDt2onigpetie expansi on of the infarct to the extecmaP2euntsioe of the
nyocardium This is another evidence that the pharmaceutical conposition
and the pharnmaceutical cocktail according to the present invention are
powerful conpositions.to treat heart diseases or troubles. 20[0067] Hence,
it is clear "BPERN FRAAOYEMHER!S i bed experi ments that both pharmaceuti cal
conposi ti on @pdaphar myGRuld 4Rl arfPalseidtioRS AN RErciP afd18ePIcEPBY wdvsnti on
are suitable tor " the treatnent of heart ure secondary to myocardi al

i schem a, i siiustratianooniynamchandi adt mebat esiliontatiode6Ehbsenshkiledsndbaeart il y

25[ 0069] Test s _wer.e 0..ev e inf arc sectiopns, the
T orovessel RERaES aviReRy erpeYs ot bpss Pl e B8 oriu Hid e85 PR
c-kit gposi tI.M@erﬂﬁinlésdsﬁﬁe&#ﬁfﬁéfouéwmgoaapﬁs rarﬁméﬁseiﬁhvéieﬁ@ frywHRhngll von
Wl | ebrand factor (VW) | ows determning the anount of new bl ood vessels
created in ttREms r&f%ﬂ@lbeztmd@rSBDdLme%lr preadeasé ppssibessenseepnlese vtharnise

Pects show tLCaIshAS gy colediEntl AP AR BLARRCENT A Erelont B DR REGur s
are listed igthdablupoh. ré’étﬁﬁ'\? a@@tum@ry;t@rndurmtbtep@n'e‘\mu&die%@rpt@jrom the
X

(Control group), . group 3 A + B) and %r 5 (Mx B)
2011/ 067317%@@01@%6@% QG“Q%@%S 4qna '@l?p aI‘d(QiBﬁE pg[&)m@e&”gl\ger(m X

A+B) @40”10 ﬁg%@bévé)de%ﬁbtﬁffﬁ%? @Qégé%cyﬁg\égéﬂgsdée'd%eof‘{ﬁéEﬁbﬁéa%ﬂ 27.9

3 Br positive ¢ Ki't” positive cells (%



1.2 1.8 [0070] Results show that when conpositions (A) and (B) in

conbi nation or conposition (B) alone, according to the invention, are

i njected Wo2bheshaart, 5 they have great inpact on car @CRUEP3M6MHETE | S
stinmulation or cardiac cells proliferation. Indeed, mcrovessel density is
enhanced and new bl ood vessel s were cre% ed upon stimulation with the
present conposition or present cocktail. ®Resul ts obtained with groups 3 or
5 reached 34.2 and 34.3 respectively, conpared to 27.9 for the control
group. This is confirnmed with 10 Brdlgpgsistive cells test which shows that
cells proliferation was enhanced wth the conposition of the present

i nvention and.t has bumang QreI\/Iet&rm"ar;acpha'rmacmmabbscm‘lpesitiOIW](aﬁi) Mox Bhenas

i njected, 36.0% of. BrdU itive wer e opbserved co dto ly 22. 1%
for “the cont ol tETieihpLeiEm Ee R chipEifueanLma FEMbRaRrairBuERbd

conposg ti on accorgdngs hRd bhﬁed@f éﬁé'bhafrﬂéi@élﬁtic%ﬂy aéée;ﬁ’tb@l@é@pléﬁi lul ar
proliferation and thus the formati on of new nyocytes and vessels with the

surroundi ng @ ocat ghammadgiticabepmpesition ereerdgithgndain hheherteie the at least

e of 52 706 valor cHEnBEe i SRgeliotedBolt, B SHBYRY, PR ihra Bl .
conposi tion and poaskENg W TGHBR-40BKRM| FEFCR! IBMY, Aetiviner mm&mophm/mtl on

20are suitable for inproving heart tissue regeneratl on. [0071] The ability
of the phar mceut@@fg!og@@@k@aﬁﬂd mextuiegiberasid to pronote the CSCs activation

and pypl i feragion pRg rﬁgé‘édtf bE tuBnkéc{ﬁgP@ﬁgtth e@fbt@@gﬁeﬁﬁ th&stdrh-

p05|t|ve cell's tes nDns ra I'ng esi are consuned
since their anourdellb{sstlrrmlzgtmg‘ agmtslared'E@FBalseBlMWhe,nFﬁﬁFxZ, Ko -A+Botam-Ased

conpared to the ¢ p. nc egener at ed nyocardi al structures
are originated fr(g‘?mf‘gﬁp%ghh] 2 09? c\(:el I's. The present conposition
and/ or cockt g | h&frh&&dUteal EQﬁ]prlchVéb&Fd|H§'télta'ngrbf%? p&ious claims,

2011/ 067317PCT/ EP2 10/ 068700 17 resident cardiac stemcells ?0072] The

terms and descri ptherei# theecbrmposgtion dm@@req;orﬁpmses Hnyom@jn inhibitorsi selestécon
only d are not rreanth as limtati L.p0S. TEos i.l1ed nthedﬁlrt wi |l
recognt ze t hat nﬁ?ﬂ}n Fi 8‘59“&&08?'3 rﬂr%s%fi AR ¢ YEH'”N'I@ é%‘?‘H n’aﬂﬁ'”é(?:'ﬂpe of
the 5 invention aﬁt@atd@tﬁameﬁelkagatraﬁ Lifel Ryt @lamgglﬁr an2BAd hephkfinequi val ent s,
in which all terms are to be tunderstood 1n their broadest possi bl e sense

unl ess ot her i-se A lasaeegutiony %prammeaf@@rdlagltomaw@fcatevm &ledms,
pr evi ous.deseri praet arHERECHTbRREY 8F 678 Ut s R SRERE D Youe
materials, and otdeesistiagaotyriveth fHoi@s, ichtokMdye drmonedessd | gimisinatiays vary
dependl ng on the needs of the application. WD 2011/067317PCT/ EP2010/ 068700
18 thereof.
6. A pharmaceutical composition according to claim 5, wherein the at least
one substance is selected in the group consisting of
- Bone morphogenetic proteins (BMP) such as BMP-1, BMP-2, BMP-5,
BMP-6;
25 - Epidermal growth factor (EGF);
- Erythropoietin (EPO);
- Fibroplast growth factors (FGF) such as FGF-1, FGF-4, FGF-5,
FGF-12, FGF-13, FGF-15, FGF-20;
- Granulocyte-colony stimulating factor (G-CSF);
30 - Granulocyte-macrophage colony stimulating factor (GM-CSF);
- Growth differentiation factor-9 (GDF-9);
- Hepatocyte growth factor (HGF);

- Insuline-like growth factor (IGF) such as IGF-2;



Cl ai nms 1. A human or veterinary pharmaceutical conposition (B) for the
stinulation of stemcells, conprising at |least two stem cells-stinulating-
5agent s am0 2at1/degrgt one pharnaceutically accept abl e ex®CHiEPRA10/088700A

phar maceuti cal conposition according to claim1l, wherein the at |east two
stemcel |l s-stimnul ati ng-agents are sel ect,@g fromthe group consisting of
TGF6-1, BWP-4, FG--2, | G:Fé Qct_i Vi n- A, rdi otrophin 1, Card iogenol C and
m xtures thereof.” MY)%S.W“?) p utical conposition according to claim 2,
wherein the stem a8k i ng- t e b, s G--1,
Activin-A, Cardi ot@;{hﬁgéﬁingg%%&iérgdlﬁg?énlgITaJC. NIGF% nghgr% ﬁ%?&?\ﬁgﬁ;;@otd
conposi tion accordi(Mg$R)g any of the previous clains, wherein the

L ; h . h R ES 5f
Consi sting of i rdPE AR B ks PR St S BERF BelmnBBEAR, O 0P
mel agag ran, xi el agehpoggdabi gatran, and heparin. 5. A pharmaceuti cal

conposi tion according to any of previous clainms, which further conprises at
| east one subst anclére@beppidini(MPhe group consisting of growth factors,

cyt oki nes, hornon n L hati 6. A pharnmaceuti cal
conposi tion accor’ﬁlis%g' &65@%.*@%@5@%@%@8@@‘%} | east one substance is
sel ected in the grirdpsfoaniigsyrovthofactdrorps (TERhPYenRhi & MGR-BHNTEMBRR) such

as Bw-1, BW-2, BMP-5, BWMP-6; 25- Epidermal growth factor (EGF);
Eryt hropoi etin (EPQ)GF-B3ibropl ast growth factors (FGF) such as FGF-1,

i il 5t ng fact o (& Q4P oS RORRIRErMEY acidf 1t BENTRER IROEIGh 1 ng
factor (GW CSF); - Thilewt, HelikEfréa entibaoryofactarc {LdF j, Sn{edBbk®) 6 (IHEpataitpice
Ot Do R Eop i S (&b s SRR o 6P o2
NT-3, NT-4, NT-1 ang NekshierReidr),’ perigstid, Nehyiotensin 1I, Fit3 Ligand, Glial-
Derived Neurotrophic Factor, Insulin-Like Growth Factor Binding
15 Protein-3, Insulin- Like Growth Factor Binding Protein-5, Interleukin-
3, Interleukin-8, Midkine, Progesterone, Putrescine, Stem Cell
Factor, TGF-alpha, Wntl, Wnt3a, Wntba, caspase-4, chemokine
ligand 1, chemokine ligand 2, chemokine ligand 5, chemokine ligand
7, chemokine ligand 11, chemokine ligand 20, haptoglobin, lectin,
20 cholesterol 25-hydroxylase, syntaxin-8, syntaxin-11, ceruloplasmin,
complement component 1, complement component 3, integrin alpha
6, lysosomal acid lipase 1, 3-2 microglobulin, ubiquitin, macrophage
migration inhibitory factor, cofilin, cyclophillin A, FKBP12, NDPK,
profilin 1, cystatin C, calcyclin, stanniocalcin-1, PGE-2, mpCCL2,
25 IDO, INOS, HLA-G5, M-CSF, angiopoietin, PIGF, MCP-1,
extracellular matrix molecules, CCL2 (MCP-1), CCL3 (MIP-1a),
CCL4 (MIP-18), CCL5 (RANTES), CCL7 (MCP-3), CCL20 (MIP-3a.),
CCL26 (eotaxin-3), CX3CL1 (fractalkine), CXCL5 (ENA-78), CXCL11
(-TAC), CXCL1 (GROw), CXCL2 (GROB), CXCLS8 (IL-8), CCL10 (IP-
30 10) and combinations thereof.
7. A pharmaceutical composition according to any of the previous claims
wherein stem cells to be stimulated are resident cardiac stem cells or

circulating stem cells or injected stem cells.



Pl atel et-derived growh factor (PDGF) such as PDG--beta, PDG-- AA, 5PDGF- BB;
Thr onmbopoi etin (TPO); TGF- (Transform ng grow h factor al pha)
Tr ansf or mvogogriewsin factors (3, (TG (3) such as TGF- ( BCI/EPBHO0@2Z)0
TGF-(33; 10- VEGF (Vascul ar endothelial growh factor) such as VEG--A,
VEGF-C, TNF-a, Leukem a inhi bi tory fact (LIF), interleukin 6 (IL-6),

i noi stro cel | -derTVved factor- BDNF (brajn-derived

retinoic aC| 3;
neur ot r ophi ¢ act'%DF ?@%@la ﬁomRﬁéitlepe?&Cpﬁilng 1o gy Eh%&r’iﬁv' ¢ CiIMer i ved

Neur ot r ophi ¢ Fact@kich b rFs@s r p¥fdledactor Binding 15 Protein-3,
I nsul i n- Like Grovvtlﬁ or B:plnI rngr ot eélzn 5, Interleukin3, Interleukin-8§,

M dki ne, Pro@est e%qnhwmauelufasahcwnp&m G@bordmag:ttmc;laﬂﬁ(;& wmlnein MihmBery

Wit 3a, Wit 5a, cas che n chenoki ne henoki ne
' gand 5. chemok UG SPECHLFOR] HE P EomaoL khahal es ifdeRo.
hapt ogd obi n, | eCtdé9<icran2Q:éFIt]QJs@StIWo@,bm%l5 Mdjrrﬂ?@r‘bﬁﬂ%re&’éﬁ #4hBsBheres of
syntaxin-11, ceruloplasmn, conpl ement conponent 1, conpl ement conponent 3,

integrin al pha 6 Jpdlyasiersrasichaas ALGApaslycaprajactons @r@gp@uasﬁeﬁs ubi qui tin,

opk.prot i 1118 1A heltoRlbEAY coRphtinn “Gocaity. & G1RY 8pE §wighel >
25 1 DO, 1 NGs, HL/b—r@ﬁar Nbdr€les argappoiats the sténtcelldEmlilatient agares loflsald
mat ri x nol ecul es, CCLZ(NCP 1), CCL3 (MP-1la), CCL4 (M P-113), CCLS

(RANTES), CCL7 (MbArgpcedisa) GOMMOSDR) , COL26 (eot axin-3), CX3CL1

(C];(rcig : tl g)e).” @Bh%wa&?l %nbl ngélﬁ)g g?(hereo ?EO ar ma((:egjtollgél

conposi ti on accorphiangateutics! oofnndsﬁlqmr(mlamercbmgitmany\/oétm pra/tcem ceis to
be stinulated are reS| dent card stem cel | i or circulati n%ﬂcal?m cells or

inj ected stem celd¥ @ AFRAFIO Gfﬁ@ﬁ'ﬁ@ﬁ Parophamace active

pharmaceutical cappeedddeon according to any of the previous clainms, which
conprises primary particles. 9. A pharnmaceutical conposition accor di ng to
cl ai m 8 wher di2n ph pimrmapemtmatIoesktarleacmr@ogdd ¢Iamm1t1hehajaotqmzedns|tbat ng of

al gi nat es, chitosan xtra ceII l.i po and m es or
nanosBheres of parybat BeStaME ARact Brelioab ol SRR B e Gl SRS, <
10. A phar maceut 'gfr@b p CESAXPStingG! on |ﬁ§lﬂ@flﬂ{é”'@ré\th|fé’¢t6‘ﬁ B (BFI )V\ﬁh%bétdéy’@l mary
particles encapsul ate the stem cel I s-stinulating agents of said

pharmaceut i cal c@pwdi fagar (HOT) and/ghuenenis el seokeRiNKEhaiKaclKRi zed

inthat it conpri n (B) according to any of
t he previous cl allﬁ?kﬁo a Cgﬁ%ﬁd;ﬁrﬁglnafﬁﬁg %T%bel ng at | east one

phar maceuti cal3.y Aphareacaiishhescktail acdotding tolviimaceudt 2| chepadtedzed in
according to claim 11 characterized in that 15 said at |east one

phar néteut i cal | y tBgt iSAd sabdeasic Ones Pharpacadiqallymaehive suhsiarehdiehehg of
insulin-like gro Cé] W{IG: 1), hepatocyte growth factor (HG-) and/or
variants thereof su 1, 1K1, 1K2, HPl1l1, or HP21, and conbi nations

t her eof . 14. A pharmaceutlcal cocktall accordlng to any of the previous claims 11 to

13 characterized in that said composition (A) further comprises
secondary particles selected from the group consisting of alginates,

25 chitosan, dextran, cellulose, liposome, or microspheres or nanospheres
of polyesters such as PLGA, polycaprolactone or copolyesters.

15. A pharmaceutical cocktail according to claim 14 wherein secondary
particles encapsulate said at least one pharmaceutically active
substance.

30 16. A pharmaceutical cocktail according to claims 14 or 15 wherein said
secondary particles are configured to allow a delivery of the substance
encapsulated therein before the delivery of the substance encapsulated

in primary particles.



13. A pharmaceutical cocktail according to clains 11 or 12, characterized
in 20that said at | east one pharmaceutically active substance further
conpri seswB8QoH/0b73114. A pharmaceuti cal cocktail accordi rgTiERP2@0P68TH0 t he
previous clainms 11 to 13 characterized in that said conposition (A) further
conpri ses secondary particles sel ect ed f%10m t he group con5| sting of

al gi nat es, 5 chj tBsan dext cel ] ul | i posone, m cros%eres or

nanospher es df- p_(ﬁ‘P afrepcewir@ Cg@ppﬁ@gn ?ﬁﬂ%‘ﬁﬁr@l%ﬁ’t%ﬁ@aws dol9ol Y &tder s.
15. A pharnaceuti rm%%éﬁﬁ@dl'co%ﬁt%‘ﬂréﬂcﬂgdlﬁ 6! rBfléalY‘(fLeW'tG 1BERP LR &6

particles encapsul ate sard at | east one pharna eut| cally active substance.
3016. A phar macetmedlalnecockt ail according to clains 14 or 15 V\/nerel n said
secondary par cI s are_confi ﬂured t d Iiver of thg % tance

cal |
encapsul at 6d PhaRTRGed I SoaROs o, ARG o AN & aims S in
pri mary particl e%ha\‘\@a@@&tléé?Q:B%R’t%ﬁ@&%?@ﬁ%%%ﬁﬂ@pclaﬂmsﬂ1 6 Phassey i cal

conposi tion according to any of clains or a pharmaceutical cocktail
according to any toe regenerstian of eard@d @sugse as nedi ci ne. 18. A

phar maceutic (o]0 I

Bpnar maceut | a8 * CopRehpeduREF SoRlpesl Ry She b et ot k8 1§ s A n the
regeneration of qmadm@@euu@mckthﬂ ackopdiag et otabintormagi 16 ¢r @sear di ng
to any of clains to 10 or a pharmaceutical cocktail according to any of

clains 11 to 16 ft6¢ tr@@@"?ﬂt@'i@g@@é@t%h@fﬁm@@dﬁé?at| on of cardiac tissue.
1020 h MRS HE 9'
Gt ara: cockﬁ a8 H:b oo o# cbgitggy%lé]ft@%% th Qo]roa " he

phar rraceutl C according to any for use in the

treat nent of hearghadmaeeaﬁcallomcktadlatg:oktﬁagttofaiiw off eainedrttoi 88 femuse or

nyocardi al infarc rocess for acting.in vivo of. ex vivo on
heatt i ische

cardi ac stem cel It é 3@%%&&0@6%@9&%&%%'”%9% fﬁ'i'éﬂf?m[leﬁj mia or

conposition (B) af ac,ia,@g,rﬁé)rcgbﬁl me 1 to 10 is admnistrated to said human
or animals. 22. A %&(()cess according to claim 21, wherein the adm nistration

of the conpoti dhp(d@essdsor amtmgampm&i omexnavy qrocArdiast stem eellsalf huhean or
conposition (A) co Si ast one arnmaceutically active sy bst ance.
2025, T process 2LUBAR HGSE & AR RUPR I Mt Bl HeRHtr o s on i s
performed by injectd pmis é’d’mm&tfﬁ’t@@%%l@(}ﬁﬂﬁﬂh BBahinaigy of the previous
clains 21 to 23 wherein the admnistration is a sequential injection. 25. A

process accord® nd\ tRFOBeSs GrcennGteslains 2, awfh%ren tfﬂ% gaminigi@tiennot e 25
b LT oo VEs™ SoRHGEFTD UpOU Bk RTuAls SRR SMPETERERL,
hour to 180 days.(A) comprising at least one pharmaceutlcally actlve substance.
20 23. A process according to claims 21 or 22, wherein the administration is
performed by injection.
24. A process according to any of the previous claims 21 to 23 wherein the
administration is a sequential injection.
25. A process according to any of the previous claims 21 to 24, wherein the
25 duration between two successive administrations of said
pharmaceutical composition (B) according to any of the previous claims
1 to 10 is from 1 hour to 180 days.
26. A process according to any of previous claims 21 to 25, wherein each
administration is repeated.
30 27. A process according to any of previous claims 21 to 26 wherein the
compositions (A) or (B) are parenterally administrated.
28. A process according to any of previous claims 21 to 27 wherein the
compositions (A) or (B) are administered into the circulatory system of a



26. A process according to any of previous clainms 21 to 25, wherein each
admnistration is repeated. 3027. A process according to any of previous
cl ai rs 2Iwobao@entier ei n t he conpositions (A) or (B) arePpamPraioned7by

adm ni strated. 28. A process according to any of previous clains 21 to 27
wherein the conpositions (A) or (B) are gadmnistered into the circulatory
systemof a WD 2011/067317PCT/ EP2010/ 068700 22 human or aninmal. 29. A
process accor di ng'WeehRYaBM&r evi ous claims 21 to 28, wherein the
conpositions ) asul/iQrogar

30. A pr ocess?@,gccﬁgpaé(?ss?%@cﬁgmgﬂ ﬁﬁ’y %@gr%ggy?lﬁa&%@g 19 zc?az\gﬁé\/\ﬁﬁgfgqen t he
5conposi tions (A)campqﬁ)orasr(é\)amKrBhaﬁ admmlstereﬂ 0t deias andéamter®s. A

t f
i ot ot ot 8- bfacR ctbaBliSS e ER kDt B Rt oiimd BT 6 200k Ereim the) an
i ntravenous for %@n@bd@rtﬁinsmmafrxsyaf@ Qd@ﬁﬁ*@tbrémtd)é chRBacasgRsi tion (A).
1032. A process according to any of previous clains 21 to 26 wherein each

admi ni strati &1.ofA ﬁ@@ﬁ%o&mdmotﬁ) gy afsprgpiousneiaims 21 to 30 wherein the
administration is intracoronary for said pharmaceutical composition (B)

and intravenous for said preliminary administration of the composition
(A).

10 32. A process according to any of previous claims 21 to 26 wherein each
administration of said composition (A) is optional.



