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pure roadir tekhicanaiiaan. mul ti ple sclerosis and rheunatic carditis.
Representative system c aut oi mmune di seases are system c | upus

eryt hemat osus, chronic inflammtion, S ogren's syndrone, polynyositis,
der mataump@siNMUSEaISESSES®r oder ma. [ 0005] Current treatnent of autoi mmune

di seaqfifa] MRS AL S bl WHITHIRSERPEEREE YIS, is meant to defend the

body against bacteria, viruses, and any other foreign product, malfunctions and produces a pathological

response against healthy tissue, cells and organs. Antibodies, T cells and macrophages provide beneficial
protection, but can also produce harmful or deadly immunological responses.

[0004] Autoimmune diseases can be organ specific or systemic and are provoked by different pathogenic
mechanisms. Organ specific autoimmunization is characterized by aberrant expression of major-
histocompatibility complex (MHC) antigens, antigenic mimicry and allelic variations in MHC genes.
Systemic autoimmune diseases involve polyclonal B cell activation and abnormalities of
immunoregulatory T cells, T cell receptors and MHC genes. Examples of organ specific autoimmune
diseases are diabetes, hyperthyroidism, autoimmune adrenal insufficiency, pure red cell anemia, multiple
sclerosis and rheumatic carditis. Representative systemic autoimmune diseases are systemic lupus
erythematosus, chronic inflammation, Sjogren's syndrome, polymyositis, dermatomyositis and
scleroderma.

[0005] Current treatment of autoimmune diseases involves administering immunosuppressive agents
such as cortisone, aspirin derivatives, hydroxychloroquine, methotrexate, azathioprine and

cyclophosphamide or combinations thereof. The dilemma faced when administering immunosuppressive
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and typically has an onset before 30 years of age, patients generally require lifelong treatment. Although
its etiology remains unknown, there is circumstantial evidence to link CD to a failure of the mucosal
immune system to attenuate the immune response to endogenous antigens.
[0008] Therapeutic agents currently used for CD, including aminosalicylates, corticosteroids,
azathioprine, 6-mercaptopurine, antibiotics, and methotrexate, are not entirely effective, are nonspecific,
and have multiple adverse side effects. In most cases, surgical resection is the ultimate alternative.
Therefore, the present therapeutic strategy is to find drugs or agents that specifically modulate both
components of the disease, i.e., the inflammatory and T-cell driven responses.
[0009] Recently, the drug infliximab has been approved for the treatment of moderate to severe Crohn's
disease that does not respond to standard therapies and for the treatment of open, draining fistulas.
Infliximab, the first treatment approved specifically for Crohn's disease, is an anti-tumour necrosis factor
(TNF) antibody. TNF is a protein produced by the immune system that may cause the inflammation
associated with Crohn's disease. Anti-TNF removes TNF from the bloodstream before it reaches the
intestines, thereby preventing inflammation. However, since it has a systemic effect, and TNF is a very

pleiotropic factor, severe side effects are relatively common, and its long-term safety is still to be
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¥0gressmn S(; In ar, no treatment is ideal, and there is no cure for these type of pathologies. Thus, there

is a great need for new therapies for the treatment of inflammatory disorders.
Summary of the invention.

[0014] The present invention provides improved methods for the cellular therapy of patients in need
thereof. Further aspects of the invention provide kits and compositions for use in an intralymphatically
delivered cellular therapy.

[0015] In one aspect, a method for treating or repairing damaged tissue, and/or for the treatment,
modulation, prophylaxis, and/or amelioration of one or more symptoms associated with inflammatory

and/or immune disorders, having damaged tissue and/or one or more symptoms associated with
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and/ ormdr¢ Hmpldnasiksociatel svith inflammatory and/or immune disorders, in a subject in need of such

treatment is described, which comprises administering to the lymphatic system of said subject a

prophylactically or therapeutically effective amount of a composition comprising stem cells, regulatory T-

cells and/or fibroblast cells.

[0018] In still another aspect, the use of a stem cell, regulatory T-cell and/or a fibroblast cell in the

manufacture of a medicament for treating or repairing damaged tissue, and/or for the treatment,

modulation, prophylaxis, and/or amelioration of one or more symptoms associated with inflammatory

and/or immune disorders is described, said use comprising the administration of the stem cell, regulatory

T-cell and/or fibroblast cell into the lymphatic system.

[0019] Another aspect relates to a stem cell, regulatory T-cell or fibroblast for administration to the

lymphatic system. Yet another aspect relates to that cell for use in therapy.

[0020] Still another aspect relates to a pharmaceutical composition for administration to the lymphatic

system comprising a stem cell, regulatory T-cell and/or a fibroblast, and an antigen.

[0021] Other aspects, features and advantages will be more fully apparent from the ensuing disclosure

and appended claims.

Definitions.



[0018] In still another aspect, the use of a stemcell, regulatory T-cell
and/or a fibroblast cell in the manufacture of a nmedicanent for treating or
repai ri ngwoanageaéti ssue, and/or for the treatnent, nodeCaTBLNYG/001968

prophyl axi s, and/or anelioration of one or nore synptons associated with

i nfl ammat ory and/or immune disorders is described, said use conprising the
adm nistration of the stemcell, regulatory T-cell and/or fibroblast cell
into t at i ystem [0019] Apother aspect. relates.to.a stem cell,
ogut 0B HTBAE! b Fs P budertidhe Tt CTRG R oh bR RERAETE S8t em
Yet anrgjrBgionampicdonfeed AtiRIneatidnhaill be ekplaificrbelss.e Furthet ffinajors willdR2@ud&d i | |
anot helgI a ec€1 ({Eel ates to a Fhar maceuti cal conposition for adm nistration
to t héMPYAPBHARS C CPEPRIH T sing a stemcell, regulatory T-cell and/or a
fi br ohoest , Thargmarudanéd fgeitrallOp2dit ifdcher oaspeptdior fneatddildsjcand" adudiptedges
will he pnore .fully apparent fromthe ensuing,disclosure.and. appended

ol ai o v irop S RO 1) SOhesg e OB S-DOBaS T oB3Ho Mgy Gt o
faci | ictlatle thdigypreherably amdpritghgdintuhen@luesen teldasast pleferadhy, copasin@ach aglsof

ome ter and r 0 in the context of the jnventio ill. .be
oxpl ai FUFBLH SIS HR0E RO FT] 451512 TRoTParRigs A PRt ViR D ROTECTS he
descr ithng&sﬁm&;&ﬁﬁﬁﬁgfmfyimr{ﬂ@ﬁﬁl&hc Iﬂ;iﬁ‘irirfbﬂﬂﬁnj Eoﬁidﬁb{ls@iﬂy@ci@g chﬁﬁigzﬂ,:clydimgﬁ&ﬂ G|
i njection" or, ".adapte or,intranodal .injection" or, "adapte or, direct
) cottBhel R R &F DA RS URAAR F B <AEEE S G P ot he
I nventtis@o of@aingividid] espderllg e hlihra evdn mesi apyferaplyef nab bjticaofoptht Stdd@ent or

i mmunonodul.atory, cel |l s, t preferapl onpri sing. stem cel . regul at or
ol PR e Gt PR pRe RS it S S0E Rt BB e Bhial raceat | o
co UpO%?dpih@lﬁﬁs,&ﬁﬁﬁfa@nﬁdliF@ﬁ&ﬁff&pe aldaqng _eﬁxllp‘t@ﬁs dsFﬁc[aBdgymEﬁﬂdnﬁ?IMry bt/ srdineoad

i nj ection, has sj.ca em. cal , biological and other characteristics

et os SHPUTEAN bR i padd of ST gatERe £ e AR P Rory S dt BERES i nt o

|y Lrp haﬁddﬁaﬁl§r8§uﬂfphirnﬁﬁbuiim tothitbgidibns @ﬁpﬁﬁhg&dah;ef”a?bum éntﬁmhmri@‘ e@:c’oﬁ‘f a’lr3 iabl y
a humgn, pati.ent for. the.treatnent qr .repair of. damaged. ti e (prefer
oG M ikt SR B ER s S BHEt obt  EabR s C Y
and/ ortheaddgip bt dtallloWing fthe@plicationdFappreyHnnd Mibin@ 884 Ciontt@abnwiit n appfdpaiatat or y

d/ ' di [ bj ect i f h t .. Furth
oAb AE SR OGTRER A0 ReBLE e BEH: Bou et ROt Lo ore
COoNposi 1t prfesabbyouppd D2 prefetdlyap t@dapirefdrable fup itad. 4, goferphlatp @ (.6)jpetdatdnip or
"adapted f i nt dal . i njection" di to the | tio t.ai.
concerit BETCEHRYY WY 410 DEisREN R ATL- S BHEOE BBy O PRt
appl i d@tanodal Bifccag@ shquild @heinaisou 0hl$ liefitedhhomens pottar@hhamii subdtag@psuephd at e

I into | hatic, t] bly. | une , of to 0.01, f bl
o +o 6 g AR ek B v s ey oRE Toos s A L o
0. 3, paefierdbnyhatr tiseucls theanpdiedcedambley dueio taxicCfets freefle daddo yhdmgicdlo 0. 8,

f ly. tq 1.0, f bl to 2 nL, Furtherr it
Dt BT o i RAESCO G 1 P B ol et e TERBUF G CoRt I mo or

only Inesrodiedicanount s of potential harnful substances such as sol vents and

adj uv jch m ght damage, | hatic tissue, if plied,in too |large
et 10 P o st S arR SptTRT SRR E o P RIoRER: bGahiRee B o
t oxi c iefcht@tigeatlp hasabins kind ufsafcdy-mbehahisa) widesjre weats iacdidenfal, G@dtdnsic apglieation of

i ndi t. d I f I i nduci ng. i nf | t ti :
B e T TN
or i nti eRethalinjé¢cipemiss@nhc laaplartidtisyge il ih e wort et reultsiial eiadct injcoden Fatee ki nd

of saf.ety-nechanis whi ¢ revents accidental., system c application of the
i b A A B e R S o T R R
conposhdtlaasircdajuni Suchth safiemedhaniaa deluldéser shoijt ettacdlularhas B of the blojugahaht | C
tissue and in the worst case results in direct injection of the

i munSFOEIRESES celI's, as wel | as nedicanents and phar maceut i cal
CoNMpog0m25p Mhe comT njestictry) as aged herdinds tolbe ghkoddusaalmetihiag inahe arSuetérriag to the

Zg{ Fi%élélg%%& glﬁgg] %%%Le%%%? b}g' pf%rb:?nr;gtpa é}trhg%gcl l,llilslua Iiy tﬁea éliiﬁ.l’fﬂce%er%fincy es Blle(l)llseogl cal

of hollow syringes and high-pressure jet injection devices.



[0025] The term"injection"” as used herein is to be given its usual neaning
inthe art, referring to the delivery of an agent to the body by piercing
part of twe 2ondy42easual |y the skin. The termincludes tireTuBm1@H01BEH | OW
syringes and high-pressure jet injection devices. WO

2011/ 004264PCT/ 1B2010/ 001968 [ 0026] The term "al |l ogenei c" as used herein
shall be taken to nean fromdifferent individuals of the sanme species. Two

or nor vidual s are,said to be enei ¢ t anot t he genes
ot ond0gsl i ko udocdict Aot birp s oe S0 S e GRS P UIBHo0Ye s uoed
her ei rsarﬁeh@le&ledmwb ak@0retiQlivigam ¢ @i tb be alkasieid to dneymdtlﬁi whdnQR2&hesHaend @r m

"I mmune d sease" .refers to a condition in a subject characterized by

cel | uln?ftre Of ALGRpL 1 C&ﬂtéﬁa[)r organ injury caused by an immunol ogi cal reaction of
t he sy®)2ettThe Tdua hlﬁdilﬁgouaLﬁsQIsd’ﬂl’ﬁdfbﬁl (il BacRh t6 afe@f Sorh theda@Omdividugin i n a

subj e ac terized | ar sue and/or .organ i caused by an
o V8] R it e ettt stidiRs 5 £ SRireearpaze B S0E RE o

or gansnd/bil drgsitifijatyi cdesed By mﬁmfanblog@alemﬁqﬂi &3heaubjactt Tenwrsnauidinemas ascaski ch

can betl ated with t ﬁﬂ{ ells of the.inventi nlnclude
al opedfiE® &t ae%loelamoawu@sw"@%%%ﬁ s geatir, Gisbe BERS SresT gy
aut oi nﬂmnﬁowgiaxﬂ £actiod oflihs @@t toaloan Iﬁfﬂunﬁssﬁhs aedisleﬁgm Iteaady maimlgh@nd

aUtO|mTun no nem a UtO ltlS at0| Ohorltls
o omees T e SR b R T TG DR EL oS ST eER g R Pt
penphiigidd alopaﬁmhréuwam@lobmg smﬂyla@ @ﬁphbepld)aplﬂayndrmrﬁe, a@bibiin€ Allditérgue i mmune

dysf t nd fl I t
A T o R e S R e A A R

syndr Qﬂﬁ}mlﬁlﬁied)oﬁg)@hu hridrordhitéhi aﬁ@ﬁqmundthmmOdytbpmusBe}eas didtdsalbuidused

cryogl ob n fbro | afbro itis orrerl hritis, G aves'

o Lo P o P i T e S R AR o S ey

fibr OEEFBIDSI) (ihmpﬁtuhﬂamﬁalftrrpﬂ&imyﬁmg pbl&ne}nwpmhy,a:mﬂgTﬁ)ausd GAIroee) rcixpaicsly
uvenile art. sease,. M xed connecti ve

LB BRI R wids RS SePapdiun MEGkS bhedy RpRe SRl Sl oS

me: i tﬁbmmymgasﬁmgmycmtgrgmnauloﬂ%mﬁm giweg/lthhglaé (ﬁnlllaﬁemmepld{muﬁn@mmlialdltls o
ol yarteritis.nodos itis, polyglan ndr ones,. po al gi a
P et BuoRoe BroRe A mAtH biotbforg By PP UL 12X AL B e o
pri meraythiiis| ll(EhE:l)lpl@ml’sJ‘ Mosiers's dip&s¢, nasdds pnifesidreitidduic disadst, hﬁultﬁplﬁscldﬂajsn@zpd: tos
henonenon rone arcoi dosi s, ., scl eroder nm, ogr essi ve

et A R A R e e B R A e ot g

syndr goBartslis hamsa; pblgmﬁmﬁrsyltdmgmﬁﬂsmndrbmw polgnydiie ﬂ’aﬁmsu:s,, polya{gayitﬁand

arteritis arteristis/.giant ce rter ul cerative S,

uveit |d§rma\Pé‘§Vc9§r}Pf tpfla%fs,y a§%}81ﬁa%{%b“8§%tprﬁa§‘/ l?%@"}% 8@"?56% RYLaR/% RS ‘i‘rgms

Vi ti | iRggpaulibgphaeinesorny Raitilk synatoasi Siycootis, GlemBerih Airofaseaenteniderhrane

D sea Ant | ol ndr o ut oi ne D| s of he Ner yous

Syot enroer P RETR OGS B Pundhdrply sp e U e b P R & e,

Sy Wpatef}elidtrﬁtomhtah@lam Aterift) teﬁ@nﬂommmmln t@isarteRs0 tlicastive,coktiscuveftl029] The
betalkento an any

bF & o b TR MR b S MR, SR A2 e Bt e P etiP AT s o
assoc ICHI)IﬁduIm Biyeént Mentpgpme Odbelny, Aiptlysphapid SinidomepAutbinegnune Disghses ofittikne

Lt PO Hispothly By iR ean RS @ e R R R B hpi el SRR

anky| aphihgingg@otyhdotiisopatbigs tPesriagis|etpus er yt hemat osus, Hashi not o' s di sease,

graft r host. di sease, . §j.ogren's n ni ci ous anem a, Addi son
a0 s ead T e RER PSS AT sl R B R S P BT BirGaR o P

aut oi rhatagerzedml ghirdric M@cﬁ@ﬂnﬂéﬁ&d&ﬁﬂﬁﬁﬂﬁﬂgﬁ?@ﬂ,%@&i@&8/1tanemggcrecsliyea| lity,
nyast heni a rav | e scler OSI Basedow s di hr orrb n| a
pur purareiter i e el By R FORER S arh RESF e T EHF peboReght
arter Iaﬁﬁlﬁtiseﬁlﬁsmﬁlatofmm]’ diebdespsotiaisd ponyipathtiys, agkydRidg u;boaﬂylnemstemicsupus
hypopl astic. ane nd .rej ecti.on af ap. transpl.antati on. [0030]

B PP BB Mhund§ it R Pl ¢ S ok U RR i B SPEH] o1 ac
Spr ue, Adddor Hik@pd, scdrodpna) &oodradards Gy sipsmke plcghtiteain lity) b@oiapain b yenarlytic
gluten-sensitive enteropathy, and gluten intol erance. [0031] For the
pur poses of the invention described herein, "imune disorders” include
aut oi nmune di seases and i nmunol ogi cal I6y medi at ed di seases.
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[0040] Furthermore, commercially available and known monoclonal antibodies against said cell-surface

markers (e.g., cellular receptors and transmembrane proteins) can be used to identify relevant cells.
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by direct appl.icatiopn to. the |ynphatic tissue, for exanple by intranodal
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i nt r alnyoatplitées,iic thadwinmdr 9 thapiesdt inbention for the amelioration of one or more symptoms

associated with a disorder including, but not limited to, an inflammatory disorder, an autoimmune disease
or an immunologically mediated disease including rejection of transplanted organs and tissues. These
other agents or treatments may include known drugs and therapies for the treatment of such disorders
such as but not limited to corticosteroids and non-steroidal anti-inflammatory compounds.

[0048] The immunomodulatory cells of the invention, or pharmaceutical compositions comprising same
may also be combined with other treatment modalities, €.g., corticosteroids, non-steroidal anti-
inflammatory compounds, or other agents useful in treating inflammation. The combined use of the
agents of the present invention with these other therapies or treatment modalities may be concurrent, or
given sequentially, that is, the two treatments may be divided up such that said immunomodulatory cells

or a pharmaceutical composition comprising same may be given prior to or after the other therapy or
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injection of said stem cells, regulatory T-cells and/or fibroblast cells, for example, a lower amount of
immunomodulatory cells is sufficient; the therapy is no more painful to the patient than regular
subcutaneous injections; and there are less adverse side effects. Moreover, by direct application to the
lymphatic tissue, for example by intranodal injection, the immunomodulatory cells are delivered closer to
the site of treatment or repair of the damaged tissue.

[0052] Immunomodulatory cells, as well as medicaments and pharmaceutical compositions comprising

same, according to the present invention may, simultancously with the intralymphatic administration, be
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[ 0059] The MSC, regulatory T-cells and/or fibroblast cells used in the

nmet hod of the present invention are preferably characterized in that (i)

t hey do mwo 2exipexs mar kers specific for antigen presentcmgBmad/beoes(ii)
they do not express |IDO (Indol eam ne 2, 3- Di oxygenase) constitutively, (iii)
t hey express |1 DO upon stimnmulation with | FN-gamma, and in the case of MSC
(iv) they present the capacity to be dlfferentlated into at |least two cell
l i nea The .stem ce T-ce nd/ or flbrobl ast cells
e cor it SeioBYEuGHETON S i sk et it o Guftng agpingirgion

physi Q,Irang mkduyanwmel@mﬁoplbile/a@afaﬁmgr mﬁsauetnwlky emn‘rzﬁﬁedumr@ dﬁtraﬂmcal I 1ﬂtrz§j€1litﬁd§tﬂzlr, any
physi ol 09 %/ .accept.able carrier gl e.can f}’ hWl

pract ("€ %SP 3( FPEUIHY AR T RO e “"Bﬁ‘éﬁ“&’:‘ Yof““&‘i?ﬁtﬁ X é{F‘iaPeé’rt%“ei‘ ¢ “J&lé‘ SCUWM Y hout

i m talttta@mlmoiﬁrp,gaglnsllys&hmﬂy,@ﬂmtrw@ilaﬂy standard sal i ne solutions, dextrose
sol uti S Wi thin. the skill. of the art.
;0061108 ToRaRT TR SeThs Prerk et aiesy hb BT b HEPRSPPr Gy R o a

| ocal irggthtady Eacltf and/of fipiilast edB el is@artidulhyyjbfeotdii, salnrs&ﬁﬁfendndrynﬁsehgﬂmial node,
may be visyalized, during t i njection procedure. Utr soun di ol |cal
or” ot nish SR rB e hn Pt d sUURCLEST SRTOEr PUSHe Sl TeuRgyPRbIy

scan) (hedmfealisetirtdtons 288, iviichtaneMBg st diigttatedivth augsvié ﬁssud gaaiall fromf the
needl and hanges Sh e | ynph node, such as swelling. Injection into the
axi || S}‘alé*h %Sﬁﬁ-ﬁ%@g hph nodes is preferred due to ease of ultrasound
gui dedodsat atht aibrobiasts ugejl @cthé @ﬂsen{lﬂ%ﬂ])n draenct c@ciymicaiigyddsethetdre tisite @it iron 1 s
within the ski]l IS, to use si.ngl e chanber syringe
Cont arsiengey b fmrubotR oRY biinERS R PHRIe: PRSP TRl ZRGEAGP OBt t he
pr esemibrdbiiyEike ispvvial @Us. dws fibrobkitheh bk @btaine € fbih Ay Qiitatile pamil Mmgst @eafagiy

ti ssuilﬂ(ngr eferably mesenchymal tissue), and/or for the treatmnent,

nodul prophyl axi s, and/or anelioration of one or nore synptons
associ[erssp Tt tdauiatoby mmt@mmmeﬁkmmlaﬁrmpp&sgdf TREI fsSused inﬂh@ré‘sldh’tj 1mhuonn need

s e e T b R N U T

corrposmcturm CIHTP6YpST R lsporakdyl hdyae ekhezba@}ate(drmafbr @pafded slghlytoporpelissi ng of
and furth ri. s

T-cells .and or fibroblast
s i s el i e BRRT Gk E SR P b a0 ey BOE R B
subj edtom Baileblant (ege ns partyof e PBING fhsiory édloptd by expansionsiag e.emkdeyichyniah or
subsequent 1to he adm ni stration of the cellular therapy. The antigen may
be adMHiSHeVdFPEYast 1,2,3,5 or 10 hours prior or subsequent to the
adm ni[eiseRtTihe MSaf uskdi bbbt tlipeesap nveh@Gdd préfombBrictigefrous@dndctives ai d

andl op b et Sape mat ryan s Tt P hed hOSA SnERi i ERETER Fgon

iss elembb(ﬁﬁheﬂtrfmm the gfafmpfrmnp bf thé mbiposatising ﬁﬁJﬁr&l'@]fnaﬁ\ttteﬁﬁlﬂlh@ﬁn&ldeSC\aﬂ’.d from

oo el EPing? B eh et b PR Rt BT iaBitnt S s A Sorh o r

WO ZOTMMﬁﬂﬁaﬁérm%dﬁieﬁ@MMS@m& (&)Itdih&dlf]ﬁiﬁf’lionsmaﬂm&ntl gens ar e associ ated

ith [ t dt | | t
o ¢ or Hds7] e Rt B B iR bR S 2 E Gn GG SR AT R ol St
Ant i gemst ;&sfslabiyamﬁdmwltt1hpm&km@machaﬂ&am&raﬁlﬂalm1‘hm songfathohgicgl mtatrﬁﬁalfaam ly
i ncludin

ol b T Eab TRl Bl BTl e st b ¢ RBFeris bt BEVSCERE | oens
are asbnicdtred ﬁ‘gﬁmrh? mritbitmﬁgdi\fe St]f)sﬂe&ﬁldsassbl(t ra:)t?fima:s tdy tie sﬁgﬁlaﬂftaﬂﬂldneﬂladélgosﬁ%lels |u(r:1h
ot SRSt e et Fopd Bt & by BRI o AR B RER 3 e pfer?

parti dmleanidanaasbeaﬁl&rdrfﬂﬂqdﬂdﬂqiath?l;gggleﬁdlstrﬁéﬁl Hulren aqﬂyn@ﬁdlﬁcbsb ua;agrec; S O];m t Pe

P o oask) g iefet R i eEp Rl Simaeiufion CBOE et el Bl ¢ ne

| ngC|tmmd ﬁ&thoﬁgﬁfbe pﬂ’e&fnamﬁé&]ltlyn alre M%C,lhrzgfalnorydﬂec:ceg%tnsdh?lﬁbﬂo}émhelnaﬂ&lclg :STl?J ar

| o SR s B P o RE e Rl o el bR ordiin Gl

embodiment of the method said MSC, regulatory T-cells and/or fibroblast cells are of allogeneic origin.
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[ 0066] Methods for intralynphatic adm nistration are known in the art and
are commonly carried out by neans of an injection device (e.g., syringe).
The adm nwvetnrtdoers4nay be ai ded and observed by neans offCanBioregiine devi ce
such as but not limted to a radiological, ultrasound and conputerized
axi al tonography (CAT scan). This allows the precise adm nistration of the
cellular therapy and also the nonitoring of the |ynphatic organs for
adverse events. In _one ect t he met hod the subject is treated with a
o1 ur i o Sbogientor SR Tr AR AR R BRF i Badiey i et o By GPetter apy.

Pr ef eroaibiny at | east 2,3,4,5, 10 or 15 doses are admnistered at intervals.

| f t of t t hod h i.d i bet
G50l 5 AU 550, 2 RS OORE o BEAUEE
conpr iasqscfofablp eharednizdDin OO (ipshely dkbt BH0ese alatksis spdddicOtandiggh poddohtD@Qclel | S;

500, 0 nd, 1, 000, 00 I or fween 1,000, 000. and .5, 000, 000 lls.

006 7710} Ao it st CideRine ST ss bRk oD HED oD OIS 10 cel 1
r egul atimohitioh-wied 1FSI- @RtitaQindfih e @ide@s MSCal) tHe@ preshirihg icgiatiat to ©8 difforehtieed

| ynphat.i c S {Stt em 1h0068] I n anot her aspect the present invention provides
the ud¥OBFHT WO HRPESS regul atory T-cell and/or a fibroblast cell as a
medi cqomsof The steinrceldst tegglatory T-epRiand/ nrgibtkaimoets idesising td e piceshatdl shtiok sienchy mal

ti \ d/ f t he .treat t, dul at i on, hyl axi s, d/
amet | SERORIgP st oPSHbP BTt nER s Bl s PP R Sl 8 anc o
I MruNehgi g edichély Sccefryblachiiidtikabwaior 04t ca bd Ined Bitthepredict of thie giik@ionr Yhetheied |

and/ or .fibrohlast. cell.jntp the |yvnphatic.system 069]. An. alternative
ot e nBes eudRy Ok Rt B BB Gt RE M En b el SR o or y
T- cel Issluasd/and albuhin bathlaasts eagly lwithih thdhilembs act ure of a nedi cament for
treati r.repairing danaged ti ssue r ef er abl senchynal .tj ssue),

e o P QiR o R TR G Sen LS NS ABLE L AR TSR bt PRSI of
gne gro_r aB/e hs)yg_m,t[ﬁﬂ?raalsa(bﬁh@t@de,}tﬁawbe ivi@ﬁa}liammtri@gr meaﬂlijleb’tieﬁ pﬁoa@m;b_egﬂiascfmder S,
adam ni.stration of. the.stem ce , reqgul atory. T-ce an I.Oro ast
oY, PO RBReE r Shenliv b BSuoLaE S SETHIB bt Bl ot Bboo] 1 n
a fur tubelrto aﬁ#ﬂﬂi@é thg nenphrnesedtid nhdﬂitaﬂbdﬁﬁarll o thk\/hlilfjﬁs a@d qflltbﬂg’elél’&t?tﬁuly:tr@.ﬂhode, such
coO ositlon I m ni str lon to t | C S m CO ri.sj n stem

col T s % syl BosPomieluts fdtash i aret Ebmbi Bafe s bediiroShb Pt b ragRd

conposguidedhsatdn @ndihjettsd. i N t he treatnent, repair, prophylaxis, and/or

anel i i f damaged. ti ssues r. ane. ar re t ssoci.ated with

"1 nhEeh e S SR o RS wlhia M ot R SHTRR Ty BB SR of rrne

di seaskanbet ffringarataitiyg e Solik deligid farshlatisaunol ogi cal |y nedi at ed di seases

i ncl udj rejection of. transpl anted or.gans and tissues. | n. one enbodi nent

g L T S Rt etk et R R

ant i geissue grefefpbfmaaichgei sissae), el dr firyipasanept, @ssulmgpnandplgtaxpr egent i ng sai d

antigen or ant if ens. I n one enbodi nent tt}g an%i en is selected froma group

conpr iagﬁeﬁ?jatb%" TR BT PSR JdRd 8??%?@8”%?%&?“3%% e 4t fering
it h aulijait imaced dfispctatrqaepdnt, dempriviiggemjnisdering ¢ ik tyngpditit, sy@em af fagt bljie@ept | de

Wi

i d i t f ts thereof In. di t id
ant g @ity et s NemiofaT » st Lo® BUPPRSE A<F AL AP (B8N agen
ant i genserabincanpralngef MSCi, vezuknbp dicatisnind/safilgoslindd) gahfirthdreoapdagithd ed Wit h

Cel i ac ,Di sease. .Antigens. assocjated with cel,j a i.S e are nenbers of the
oF ut aRdPRRG el e gL S SR S G TR it ed Lo
ant i getsinifergl ipgidi toSconti@irea®yt Wish oranbbequenste clal admistraftbridfelie @dar th&apy. The

Col ot g e’ PRl s Panmisn Tt EaFer She b SR FRRRPAS TN

mul t i pklalscheespgsi s, such as but not limted to nyelin antigens and nyelin

ol 1 gonBhe 0y eATGF yR BraREnd Ehey RSB BLR B g T er i bt 588 myel i n

gl ycolekpedmgandor gakanizoaenalrosi degenh/bh hadsntodimehhibe isighdis sderted from a

purification and prepara i on Pf such tigens are.kno ! t?.the person

Ski |1 G SOPREE ¢ mites 9hoterdzr el Rom T earerEuBas Y TEAE Favent i on
conpr ips@ile antipeo phyklaictatid adnl ajtered pdphied Bgadital re@hibyhast fraeihiov Bagnivpt niieraf. I8t em
cells, regulatory T-cells and/or fibroblasts, optionally antigen, and a
pharmaceutical carrier. Exanples of dosages and dosage regi mes for each of
t hese cell types are given above. Suiigble phar maceutical carriers are
known in the art and are preferably those approved by a regul atory agency
of the US Federal or a state governnent or listed in the U S Pharnacopei a,
or European Pharnacopeia, or other generally recogni zed pharnmacopeia for
use in animals, and nore particularly in humans. The term"carrier” refers
to a diluent, adjuvant, excipient, or vehicle with which the therapeutic

oy o, o o " o o .



WO 2011/ 004264PCT/ 1B2010/ 001968 [0072] The pharmaceutical conposition of
the invention nay be in a variety of forns. These include, for exanple,
sem - sol iwp 2anchokicqui d dosage forms, such as | yophilize#CpnBpas/eiivens,
i quid solutions or suspensions, injectable and infusible solutions, etc.
As noted above, the pharmaceutical conposition is preferably injectable.
[0073] It is preferred that the methods, nedicaments, corrposi tions and

cells of th i nvention are used fo atin or rin ed.ti ssue
o of arsan g mt e b henel R e RLod RETesR ARG

pr ﬂohyh axal&maamah;nﬂfodﬁﬁmd dafalradtigcs agefassoaie@mgwﬂc Siydapd. Qﬁ(fﬁlgﬁﬁ smma%edzit}m: th f
infla and/ or ne di sqr d ccor di net 0 nd cells o
e T 2ot A e S s R RLRenaRE b Gl oah Ol (R Blret Toed by
ei t heringted &l dntigdns SBEIEAJBY, MPLIGINE .andkorr e@iliase t afurtie eﬁibﬂdlﬁmﬂitahiﬂhht\gend arst  of
such di sorders. is ovj ded t he def.in ons..sectio rti.c

e o RPN iRl TR ot ST il o AR e e R ot | s o
t he Lrpuﬁmaii?lnandrpcrietpbﬁtlmﬁaﬁcﬂﬁﬁtlg@f; alierkmmetoh rmacbea;bemllemflhammt ory di seases.
Furt erred.i et se the nme canment.s ositions
ot odbe8l 36 S biBC b ket o TR dir it BB T SRRl Ry fieR

r heﬁ rmtimidrﬁktmd dilrecﬂydt/s a(lﬁﬁham mgdramtpmfgtaﬂjpm@érgﬂerslelmpllaa@b B@lan mﬁamidu@l bg
Crohn' s_di n cerati.v an t es e

o on By BB foe A 0o, B PSR il B fis ol B ks
conposyhplongesaintaded defecafthdrfe, thewetloli herapynmishie: deliersdre rte lyaﬁptraheus'md &itel
arthritis. [00 4] Wherein the nmethod or conposition of the invention

conpr i*888MBHECOr nore antigens it is preferred that the method or
conpogodeep rMett1$ods|&ﬁeﬁhtialyniphalctaﬁmaﬁmﬁdsn Ot kiihe idtisartded arasaonbey edrisd dunbpr

nduced by said for .e Ie wherei.n the a e | agen t he
ot nodear ettt i & B P e S st 95 s £y AREpL
t he anhig&ing &viae gichlheusutﬁmnﬁmaema @melogiealhﬂd&omfd MO 0Pogitérizedsxidsray be used
inth trea ease t antigen i s a elin
oo ERETOAT Rant Thi Mt eTs st B’ byt Pty i Tt o
scC lj er mfdnaorlr@rﬁﬂerlyrﬁlﬂaaﬁ@dsrgm iféri ﬁm?etehemﬁ fhpdtm asmméiﬂ&&net?ﬂ@he qabjeétggc fmlteyid ASC,
and col.] a the tre of arthriti an
oo ot B St e S g el bl R e Rr EERRAY RSk oty wec,
pr ef enaiy,y, 1ASEL]5 dudek aﬂ@/zejnnmstanadétaﬁteﬁalﬁyle Iaiﬁmteoﬁpwnenhe mf:t(ht’)d tdoe of sarlafopnt of
mul tiple sc r05| 075 furth ct..th i nventi.on
o] BB P S ob e g af sl A B B SRR ot o of
r egul atereyn T0,@elahd a00dioorceltst broolnl asd 5O Icats; 00, (m)r)dnd i Ooa,ﬂmst:éllsmtr b@wsenf or t he

use tgeorog%%m%%e(w OQQFE‘O the nmethods of the present invention. [0076] In a

furth kit may further conprise of iii) one or nore
ant i ggons7] N[Bﬁllpjﬂﬁjﬂgrah{ﬁ’&t NRARKERS invieRA providee a MEG cels eebulara Tpef @doed net hod

i th ABEEREN Gt B dhe e B S SReNt ypos. *Accor dingl y it i< pref erred
t hat de06d) N[BﬁloﬂfeEas‘ﬁ&t M3 Dids 00 4R 64 B r AVBRO O MEOIAGRM cell, regulatory T-cell and/or a

fibroblast cell as a medicament for treating or repairing damaged tissue (preferably mesenchymal tissue),

and/or for the treatment, modulation, prophylaxis, and/or amelioration of one or more symptoms

associated with inflammatory and/or immune disorders, by administration of the stem cell, regulatory T-

cell and/or fibroblast cell into the lymphatic system.

[0069] An alternative aspect of the present invention provides the use of a stem cell, regulatory T-cells

and/or a fibroblast cell in the manufacture of a medicament for treating or repairing damaged tissue

(preferably mesenchymal tissue), and/or for the treatment, modulation, prophylaxis, and/or amelioration

of one or more symptoms associated with inflammatory and/or immune disorders, by administration of

the stem cell, regulatory T-cell and/or fibroblast cell into the lymphatic system.
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negative for at |east one, two, three, four or preferably all of the
follow ng markers: CD 11b; CD 11c; CD 14; CD45; HLAII. Furthernore, the MSC
are prefevakby/mewati ve for at | east one, two, or preferabiipadbhoioss t he
followi ng cell surface markers: CD31; CD34; CD 133. [0078] In a particular
enbodi ment, the MSC as used in the present met hod are preferably

characteri sed in that they express (i.e., are positive for) at Ieast one,

ur, of or referabl all. of the foll face.
o or iR an & Rl bss2lhe Dletsbbm Ve o T8 « 1 e Mo s g
char aaé g iysghatidsyttbaicompréyngiaseccsls glﬁglﬂatcs@rlt collX m{m%mblak@\&ids;)h@lﬁnaaéuubae ast
one, two, three, four, of and prefera al | d?f said ce % surface markers
CD9, CPRAOSTERBEHC O (T R AR I8 HERSTEpt c?ﬁ&?lf?‘iPrat{"% REESHRS WP <S be
negat iovieoif Mdre bigpted dss@inrddaden 1ﬂf&>zfnkﬁ’tor@5h<ﬂl&ﬁm(n\dﬁé\ﬂ{kdkblers o At ue sot GiinitvEBEo
suitable. for e|n e nmeth f th es nvention are,. Ccribed in
R il S R et S I S R St i iy
r ef er egesioh of ﬂrztnSplﬁﬁktd dr@iny andBlskcEREEDHd eﬁﬂjloﬂiihen{ ﬁ@l&ﬁ]we]ih@l M@aﬁrﬂideﬂ&hE for use
in the nethod o resent invention referably nul ti nt or
a1 SoPEh gl e kbRt o GRS L AP st PaRat ¢ *hnd be
di f f empentidtiag edd amltgen atanﬁ@m tn bﬂmnbmrlﬁntnhezfrﬁgablk yeldchadeiom 4 guuip colripyiging Si X,
seven ine [ 11 ustrati exa es of cell
F men gl el g Ao fom Bt R e R ab b s RSBt 1 e
adi poaytleis acié hantdéetydpad lidagd) aegcbmsmampﬁﬂglﬁ &Sﬁag&&fn@ It}QfBij) (hybre;Sembodlment
hemat opqi et | c-su%gortl n‘%{ stra neur.on

ast r oy L IECHTATC REYIRIEL heaé’thnﬂfséi”g‘&ﬁ LlBr“8ﬁe1 “Pléerdé? %"”g%e&‘ a&P%% PRt ‘?“a‘r“f“éﬁYent 0
cel | s eaboditmbifrsail iameéagee&e hyoctoameint (mlaablsemt: hﬂﬁiﬂ‘gen%td&(hﬁﬁl vafh celitenliscisgiartg and

b tly di ff t f di f f t d
count ehpRrr e SRS ARG Fee Birfou) PrasbrinuSihar FoentiR S TRERE e
I SC]_AEhﬁﬂll)s}; 9@86']'11]15 Miil? dﬁl@dﬁhﬂs@l’Ghﬁbﬁ ah&®d c&'&ﬂp@ﬂfbn&f glﬁﬁﬁn aﬁ(EgHﬁﬂﬁWﬁe pRfetbé Car ':1 and
an Ita e ne thi s
o e TR B e T p o w&ﬁb g PRttt e i s ol & of
gidl pgsmjzltlp(le sc)ercfjsepsmb Bd tngndn mlteetdbrﬁyeﬁm ailmg&m ahd @8/lelin SongRES bi0IFEns(sutH gs f

ati sal ce e ce r on, a SO Su ace
e s R RS A Be). ArRut il Pute S bhrErat 5o TR PRy

pr ol i fn@fechd glycolipids e.g. galactocerebroside. Methods for the isolation, purification and preparation of such

antigens are known to the person skilled in the art.

[0071] The pharmaceutical composition of the invention comprises a prophylactically or therapeutically
effective amount of stem cells, regulatory T-cells and/or fibroblasts, optionally antigen, and a
pharmaceutical carrier. Examples of dosages and dosage regimes for each of these cell types are given
above. Suitable pharmaceutical carriers are known in the art and are preferably those approved by a
regulatory agency of the US Federal or a state government or listed in the U S Pharmacopeia, or European
Pharmacopeia, or other generally recognized pharmacopeia for use in animals, and more particularly in
humans. The term "carrier” refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic
agent is administered. The composition, if desired, can also contain minor amounts of pH buffering
agents. Examples of suitable pharmaceutical carriers are described in "Remington's Pharmaceutical
Sciences" by E W Martin. Such compositions will contain a prophylactically or therapeutically effective
amount of a prophylactic or therapeutic agent preferably in purified form, together with a suitable amount
of carrier so as to provide the form for proper administration to the subject. The formulation should suit
the mode of administration. In a preferred embodiment, the pharmaceutical compositions are sterile and in
suitable form for administration to a subject, preferably an animal subject, more preferably a mammalian

subject, and most preferably a human subject.
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(iv) washing said solid surface after incubation to renove non-adhered
cells; WD 2011/ 004264PCT/ 1B2010/ 001968 (v) selecting the cells which after
bei ng paswaged/mi2éheast twi ce in such nedi umremin adhecedBioo/s@aves solid
surface; and (vi) confirmng that the selected cell population presents the
phenotype of interest. [0082] As used herein, the term"solid surface"
refers to any material upon which the ASC can adhere. In a particular
enbodi mat er i is.a pl c material. treat ed pr.onot h

s BRb e Cories Bl AR pPaL e (e b SR DshhE E S o

avai | akdmpl@etisdoyd,aneligli@ll@sgcdpinsOsidh hylyqﬂﬂtzedpmpatrdmopgIhyrmﬂ)lsgrsﬂidme oOr ot her
reagents 008 can be carrie conventional .

F oohm bR OB g B PRI Vg s P 3 5 mah YRR R B

obt ai pederbiyly axpgeraeRrI i onal nmeans from any suitable source of connective

tissu Sui s di scussed.abov I

bt podt R B S PkrE L RO R el Fomefrvithl oRare Guforyy Ut Byl vg for

pr ot oeehtingSu edpaisifg SdniagtCasupresuatly Meschdhpeal ), ahdﬂdrefeﬂt,he aSaninerp,os uction
procedure are sp .como | i posucti.on effluent is a referred
Dot BB Ao e At s T P Brorsrori S BRlep vl it et rront
t he ASGd/ariemniune tisérieas. Sﬁtob@ﬂﬁlglyftllieaﬁéthdm afd cellyl ofxhc fhdd:rm@ﬁ Eretofﬁéélmethe btamaed by

| i posucti o tls ably, washed befo

or boedLu isrdelirhiedtny TBES EPHE PRREr M P eP e e PR R o one
comMmoRLigh dikveddrsps plovided in tliehEﬁﬁlarmlsectmﬁ Parﬁaﬂeelyrpsemhserﬂe Wietolfithe methods,

physi ol agi cal | y- conpati bl e sal.i ne sol ut.i e. hat e  buf ered sal i ne
) AR R oGP B e B e i Mo B T G g PR ey o
| oose dispiste IFulﬁlfbr grefen@ﬁﬁﬂlgﬁﬁe lise 96 the metho @) ehedieanydnkyt &ﬁﬁﬁo@rﬁons&hﬁ):ell& oot he
tissue. Thus

| he” o diep i et b AR nd i, i PR &l Sy BORE R

gener alHDy mulddingh[eomf ediende amdroﬁljlaémﬁve(ﬁohwe)rarnm Uﬁlt@le&eﬁnos@ (‘MS} h&vepmoieoC Ol

roceed n S t he 0ss.structu ile mnimzin
i e AR e e T R e e A D ors et N A L DA
treat tlliel”tﬁsatﬂﬁ:ﬁhﬁdhduﬂﬁtb&i@fhnﬁﬁl s with an enzynme that weakens or destroys

T e R e o e R M N

condi tpkdfﬂﬁed@lﬁﬁ]ﬂﬂﬁyiﬁdlodbﬂéonipbﬁtluﬁle ugdd isthe heﬁmzmmemerd&o@mroaia{ey vwhkthewn in the

t t , t t.h t t t,, th
s TpeiltRie B dor e E R GG hEhuhLr < Ped RERFER! o S HINAS cal
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[0077] The MSC used in a preferred method of the present invention are preferably negative for markers

associated with APC (Antigen Presenting Cell) phenotypes. Accordingly it is preferred that said MSC are
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[ 0086] Regardl ess of whether the erythrocytes are |ysed, the suspended
cells can be washed, re-centrifuged, and resuspended one or nore successive
times to wohoawedsmreater purity. Alternatively, the cel PsTaRzitveoisespar at ed
on the basis of cell surface marker profile or on the basis of cell size
and granularity. [0087] Following the final isolation and re-suspension,
the cells can be cultured and, if desired, assayed for nunber and viability
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and CD133 are used in order to confirmthe absence of said markers in the
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confirmthe presence thereof or detectable expression |levels of, at |east
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known, conmercially available or can be obtained by a skilled person in the
art by conventlonal nethods [0091] IFN—? |ndu0|ble IDO act|V|ty in the
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WO 2011/ 004264PCT/ 1B2010/ 001968 [ 0093] ASC can be clonally expanded, if
desired, using a suitable nethod for cloning cell populations. For exanple,
a prolifewvaeted/qewul ati on of cells can be physically pi ekedBzndoseeded i nt o
a separate surface (or the well of a nulti-well plate). Aternatively, the
cells can be subcloned onto a multi-well plate at a statistical ratio for
facilitating placing a single cell into each mell (e. g fromabout 0.1 to

about 1 11/ out 0.25 to such as 0.5
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[ 0099] Hornones can al so be advantageously used in cell culture and

i nclude, but are not limted to, Dal dosterone, diethylstilbestrol (DES),
dexamet hasoneil/do4mgt r adi ol , hydrocortisone, insulin, precCaaB2mgy/001968
progest erone, sonmatostatin/human growth hornmone (HGH), etc. EXPANDED CELLS.
[ 00100] In one enbodi ment the MSC, regulatory T-cells and/or fibroblast
cells may have been expanded prior to use in the nethod of the present

i nventi on. thhods for ce expansi on are kpo in the art. Tl CALLY
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cell culture medium [e.g., DMEM, typically supplemented with 5-15% (e.g., 10%) of a suitable serum,
such as fetal bovine serum or human serum], and incubated under conditions which allow cells to adhere
to the solid surface and proliferate. After incubation, cells are washed in order to remove non-adhered
cells and cell fragments. The cells are maintained in culture in the same medium and under the same
conditions until they reach the adequate confluence, typically, about 70%, about 80% or about 90% cell
confluence, with replacement of the cell culture medium when necessary. After reaching the desired cell
confluence, the cells can be expanded by means of consecutive passages using a detachment agent such as
trypsin and seeding onto a new cell culture surface at an appropriate cell density (usually 2,000-10,000
cells/cm?). Thus, cells are then passaged at least two times in such medium without differentiating, while
still retaining their developmental phenotype, and more preferably, the cells can be passaged at least 10
times (¢.g., at least 15 times or even at least 20 times) without losing developmental phenotype.
Typically, the cells are plated at a desired density such as between about 100 cells/cm” to about 100,000
cells/cm’ (such as about 500 cells/cm® to about 50,000 cells/cm’, or, more particularly, between about
1,000 cells/cm” to about 20,000 cells/cm?). If plated at lower densities (e.g., about 300 cells/cm?), the cells
can be more easily clonally isolated. For example, after a few days, cells plated at such densities will
proliferate into a homogeneous population. In a particular embodiment, the cell density is between 2,000-
10,000 cells/cm®.

[0088] Cells which remain adhered to the solid surface after such treatment comprising at least two

passages are selected and the phenotype of interest is analyzed by conventional methods in order to

18



[00105] In still another enbodi nent the MSC, regulatory T-cells and/or
fibroblast cells nay be treated with a CD26 antagoni st or inhibitor prior
to use i wohelwmettsed of the present invention. CD26 ant 200nBHt6&/0@DER
inhibitors are known in the art and include but are not Iimted to

Am nonet hyl pyri di ne; P32/98; NVP DPP728; P5N9301; Isol eucine thiazolidide;
Denagliptin; Sitagliptin; Vildagliptin;, Saxagliptin; Alogliptin; D protin

A, and such, treatne be. carri ed t by rson skilled in the art.
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presence thereof or detectable expression levels of, at least one of and preferably all of, said markers. Said
monoclonal antibodies are known, commercially available or can be obtained by a skilled person in the
art by conventional methods.
[0091] IFN-y-inducible IDO activity in the selected cells can be determined by any suitable conventional
assay. For example, the selected cells can be stimulated with IFN-y and assayed for IDO expression; then
conventional Western-blot analysis for IDO protein expression can be performed and IDO enzyme
activity following IFN-y stimulation of the selected cells can be measured by tryptophan-to-kynurenine
conversion with for example via High Performance Liquid Chromatography (HPLC) analysis and
photometric determination of kynurenine concentration in the supernatant as the readout. Since the ASC
express IDO under certain conditions, any suitable technique which allows the detection of IDO activity
following IFN-y stimulation may be used for selecting the ASC. The amount of IDO produced depends
on the number of cells per square centimetre, which is preferably at a level of 5000cells/cm” or more, but
not limited to this concentration and the concentration of IFN-gamma, which ideally is 3ng/ml or more,
but not limited to this concentration. The activity of IDO produced under the described conditions will
result in a detectable production of kynurenine in the micro M range after 24hours or more.
[0092] The capacity of the selected cells to differentiate into at least two cell lineages can be assayed by

conventional methods as known in the art.
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[00111] The features and advantages of the invention are nore fully
illustrated by the following non-limting exanples, wherein all parts and
per cent agee 2ariaolme4wei ght, unl ess ot herw se expressly straras201&s@ogd e 1:
Treatment of collagen-induced arthritis (ClA) with ASCs Materials and

Met hods Col | agen I nduced Arthritis (CIA) Muse Mdel [00112] Experinental
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vol ungoes#] hoitak béunRbovRes: e0five agiandet dfalie Nﬁswmsmri@dngokafférymafimecranbbe

d t f_the test it le and.th
cal cul St A B U R s S b e el raton sy HRpBeRa o

first (aoh hﬁ@ﬁhbdvﬂje@é‘rhin@lﬂ héich steﬁlkrﬁ.rlv[asodaa‘sraheavlﬁing Wiapilityodnd gt arakidwal in @ s
subtract ed from ol une neasured on each day afterwards to obtain
the néft(§ ﬁc?ré’%aélé) 1fer?x HW%M une (or oedenm) for each aninal. Additionally,

t he sqomd5] tAhyef the hEpsaernﬂfpfdcedlﬁesmsisommg&d celist dT tiielvell saymintibs etpiemeshtiamehnt i M ng

<cort marefeRen il SoloAReR tbotronodse R Bights britakhr 1

and/or automated through one or more suitable deV1ces, examples of which are known in the art.
MSC CELL CULTURE.

[0096] Said MSC are also capable of being expanded ex vivo. That is, after isolation, said MSC can be
maintained and allowed to proliferate ex vivo in a cell culture medium. Such medium is composed of, for
example, Dulbecco's Modified Eagle's Medium (DMEM), with antibiotics (for example, 100 units/ml
Penicillin and 100 pg/ml Streptomycin) or without antibiotics, and 2 mM glutamine, and supplemented
with 2-20% fetal bovine serum (FBS). It is within the skill of one in the art to modify or modulate
concentrations of media and/or media supplements as necessary for the cells used. Sera often contain
cellular and non-cellular factors and components that are necessary for viability and expansion. Examples
of sera include fetal bovine serum (FBS), bovine serum (BS), calf serum (CS), fetal calf serum (FCS),
newborn calf serum (NCS), goat serum (GS), horse serum (HS), porcine serum, sheep serum, rabbit
serum, rat serum (RS), etc. It is also within the scope of the invention that if said MSC are of human
origin, the cell culture medium is supplemented with a human serum, preferably of autologous origin. It is
understood that sera can be heat- inactivated at 55-65 °C if deemed necessary to inactivate components of
the complement cascade. Modulation of serum concentrations and/or withdrawal of serum from the
culture medium can also be used to promote survival of one or more desired cell types. Preferably, said

MSC will benefit from FBS concentrations of about 2% to about 25%. In another embodiment, the MSC
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1: Swelling and/reddening of the paw or 1 digit 2: Two groups of joints

i nfl amed (swelling and/or reddening) 3: Mre than two groups of joints

i nfl amed weweldoms4and/ or reddeni ng) 4: Inflammuation of PChaBhab@EIgsaw.
Severe arthritis The final score is the sumof the scores for the four
paws. The maxi num score is 16. Experinental Design [00115] Control G oup A
= No treatnent. [00116] Intravenous adm nistration G oup C = Intravenous

Idgjs ggtc!fngl?et %%)Q]d.egqnl aI clel? gulgl?el Ilngdian? r(.)f c?e 1?11%&% co%%sig(?ns, ?n \Bﬁcr:h t%(e) Qesrl?n% %lstrleﬁllgcegll g}/ a 5
combination of serum albumin, serum transferrin, selenium, and recombinant proteins including but not
limited to insulin, platelet-derived growth factor (PDGF), and basic fibroblast growth factor (bFGF) as
known in the art.

[0097] Many cell culture media already contain amino acids, however some require supplementation
prior to culturing of cells. Such amino acids include, but are not limited to, L-alanine, L- arginine, L-
aspartic acid, L-asparagine, L cysteine, L-cystine, L-glutamic acid, L-glutamine, L-glycine, and the like.
[0098] Antimicrobial agents are also typically used in cell culture to mitigate bacterial, mycoplasmal,
and fungal contamination. Typically, antibiotics or anti-mycotic compounds used are mixtures of
penicillin/streptomycin, but can also include, but are not limited to amphotericin (Fungizone(R)),
ampicillin, gentamicin, bleomycin, hygromacin, kanamycin, mitomycin, etc.

[0099] Hormones can also be advantageously used in cell culture and include, but are not limited to, D-
aldosterone, dicthylstilbestrol (DES), dexamethasone, b-estradiol, hydrocortisone, insulin, prolactin,

progesterone, somatostatin/human growth hormone (HGH), etc.
EXPANDED CELLS.

[00100] In one embodiment the MSC, regulatory T-cells and/or fibroblast cells may have been expanded

prior to use in the method of the present invention. Methods for cell expansion are known in the art.

GENETICALLY ENGINEERED CELLS

[00101] In another embodiment the MSC, regulatory T-cells and/or fibroblast cells may be genetically
engineered cells (e.g. transduced or transfected with an exogenous nucleic acid), or derived therefrom.
[00102] For example said cells may be genetically engineered to constitutively express indoleamine 2,3-
dioxygenase (IDO), e.g., by transfection with an appropriate nucleic acid construct encoding said enzyme
and optionally a suitable promoter sequence. Genetic engineering of cells is known in the art and may be

carried out by a person skilled in the art.
IRRADIATED CELLS.
[00103] In yet another embodiment the MSC, regulatory T-cells and/or fibroblast cells may have been

irradiated prior to their use in the method of the present invention. Irradiation of cells reduces their

proliferative capabilities and survival times.

21



Goup D = Intravenous injection of 3 mllion cells first dose and 1 mllion
cells on second and third dose, one dose per alternate day. 3 doses in
total. [OWO2G]1/domtenal ynphati ¢ adm ni strati on Group E = PPatrnBioyopiiass c

i njection of 320,000 cells per dose (160,000 right inguinal node, 160, 000

| eft one). 2 doses in total, second dose 7 days prior to first. [00118]

Vehi cl e Cbntrol Goup F = Intralynphatlc |nJect|on of Rlnger s sol ution.
doses second dose. 7 0Q119 2.mc roup
{0028 RS B cf a0 ive Pob B huled st GRS i or o
i nt ra\gemﬁnu&kadlawrale\tldsbaTh@lrﬂadlvmnrbomlﬁdshsﬁlhler WeSRp@imeatally edjustel byutpesod dkylledeed| e
(2506 .. mal s received 5 consecut.i ve doges 3.altern tﬁve days (one

per day)™ : al)&?ﬂ (?"Féﬁ“é’mf RSP BFPISURT I O RRer § 12 ﬁ*l‘%{‘sé"é?mth'r“rﬁa%? Re'A™ ate of

0. 05 @Hm'thl air@t sfakEMOUsleyulatog T-dells it/ dr fisRibRst M0 IRGe chbbdidbiyt BEib eddiation
adm md%)germa EVitl(‘:l)ll’l alrangI é'cl:ltegq:romlt}{ngroup con(salstlng of 1-100 Gy; 5-85 Gy, 10-70 Gy, 12-60 Gy,

however, it is particularly preferred that said radiation dose is within the range of 15-45 Gy.
CD26 ANTAGONIST TREATED CELLS.

[00105] In still another embodiment the MSC, regulatory T-cells and/or fibroblast cells may be treated
with a CD26 antagonist or inhibitor prior to use in the method of the present invention. CD26 antagonists
and inhibitors are known in the art and include but are not limited to Aminomethylpyridine; P32/98;
NVP DPP728; PSN9301; Isoleucine thiazolidide; Denagliptin; Sitagliptin; Vildagliptin; Saxagliptin;
Alogliptin; Diprotin A, and such treatment may be carried out by a person skilled in the art.

IFN-GAMMA STIMULATED CELLS.

[00106] In another embodiment the MSC, regulatory T-cells and/or fibroblast cells may be stimulated
with interferon gamma prior to use in the method of the present invention. [IFN-gamma treatment of MSC

for the stimulation thereof is known in the art and may be carried out by a person skilled in the art.
ANTIGEN STIMULATED CELLS

[00107] In still another embodiment the MSC, regulatory T-cells and/or fibroblast cells may be stimulated
with antigens prior to use in the method of the present invention. Antigen treatment of MSC for the
stimulation thereof is known in the art and may be carried out by a person skilled in the art.
MITOMYCIN C TREATED MSC.

[00108] In yet another embodiment the MSC, regulatory T-cells and/or fibroblast cells may be treated

with Mitomycin C prior to use in the method of the present invention. Mitomycin C treatment of MSC is

known in the art and may be carried out by a person skilled in the art.
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WO 2011/ 004264PCT/ 1B2010/ 001968 [ 00123] DBAl nmice were anaesthetized by

i nhal ation of 2.0 to 2,5% 1 sofloran via nose mask and bedded on a warm ng
pl ate at 8OCGo11Ae®me depil ati on (Veet sensitive depil at oPgTABEANO1868]

di sinfection of the inguinal region with 70% ethanol, a 6 to 8 nm i ncision
was nmade in the inguinal region. Lynph nodes within the inguinal fat were
| ocalized and 8 | of vehicle or vehicle with ASCs (at a density of 20

mlli | ] s{ml re.inject into the de usi a Hapilton

oyr i i TiGut huEanC. eblafut ool R g AR B tEe MR o Rkt MRetor s
and t kempih@xadive salsed @pisatatndnts stlb@ed f@h thdatoub yomitin®ekarradiatioRaFNt her
side. Mce were. ta recover from anaeg%glgt%g?ﬁtefter seven days, the

al | d
procedd a\ﬁ}é@“l?té%lea&g ﬁ”ﬁ?"“‘ffﬁiﬁ SRR R IG S SAd | B SRRy R
Pr e parnedi1i o) Th Rih2bhnckldormiitioas bfxasieM $ € ssildsowastaia bElRilan &dtddythhtiaflos udlsiton, under

| ocal anaest hesi.a. and eral. sedation. A hpllow bluynt-ti cannpul a was
|t odtBaG B TN Gt et Boet B e S oron B SRR S han
0.5 cRruppienttngnied éhjbit Nl Hiffe@etivtios nHistdk r@iyved friemalarvnliira nwaismimvedsotdppacgh t he
adi pose . ti ssue ahdom nal -wall c artnme for nmechanical  di.sruption of the
ot by 1o bl SR8l PR e Tociosh TR R IS YswS ruhE e e om e R R ek o

I nj ectiectellmgpo. t he adi pose tissue conpartnent to mnimze blood loss. In
this 0. 100 of raw.lipoaspirate e.obt ai ned, frogm each patient
o be THasQaTS g0 padroHiadss dihy PESEERHF et S 1BRERRN G AT GERG-0rt 1

st er i llieniplaspipite witibiher @eartsall ipaecntddBSire & BeightBitllcss BabisliRxpr&sBtstatgad, UK)
to renove blood cells, saline and | ocal anaesthetic. The extracell ul ar
matri x was digested with a solution of type Il collagenase (0.075% G bco
BRL) iExah@leanTednseal df csdguib-indtce( arinfylsnCIA)ShignesCsSt . Loui s, USA) for 30
mnutes at 37C to release the cellular fraction. Then the coll agenase was

i nactivated by addition of an equal volune of cell culture nedium

( Dul beca@ias anvdicthioad Eagl e' s medi um (DVEM G bco BRL) that contained 10%
fetal bovine serum (FBS;, G bco BRL). The suspension of cells was
centrifuged at 250 x g for 10 mnutes. Cells were resuspended in 0.16 M
NHACL Gailalea llhdnweidAtioitis {@nd Modse Moddl nut es at room tenperature (RT) for lysis
of er r tes. The m Xxture was. i ed at. 2 X g, and cells were

e s HHR P E s O DR g 2eSathie? Bk e ok on B 6o

( G bc@olBRkncemant of e Rtutih eychwesuee fvad ineetedsubbutaidgisyain 4 thil (Xesdin &l thuiogy)pl at ed
intiss culture flasks. at .a.concenfration 0- 103 cel l s{cnR.
{00129t et i sn e B hikeb ol shloeSr b pi i fatebsshiupd) B 506 oo
i n ai rcomple@Freuhiiie adjuvantMeychbbaaskismiabaculashiedg/ wil fikal CBBcittativ®(OVA) in a

-adheri |.]s. | | t.s.. Th | | .mai nt ai ned. i | t
" heo B anirEh et RE S aEe ieBAErTRehe SR ey Reldehere e
appr ox0.matl/ehiynaB 0 edmihised eesachadimall gpinsstbrmemtowsly i the tatlbut atreliffeech: um every

3t d | | t ith t i.n-EDTA (G b BR t
i 1 e sy g i Mfi 1L pBARRCPE e gt SRED) VMo B PR By about
5- 6 X Fi@ddeedjhwhc@®A). WO 2011/ 004264PCT/ 1B2010/ 001968 [ 00128] For the

experi cells at a duplication doubling of 12-16 were trypsinized and
" eous R T Bl st e B T M e BT Biod Rt BB 1 ony.
Then tdeandfemeels drovithnbe ejticler(@igaricsolutpet echtioht Theteh@utiinad C1A 0@ BPwed

Stati Sd%l]l}p (%Jfon an‘Jo rildgy) by measuring the inflammation-redness-ankylosis of the joints of upper and

lower limbs, according to a pre-established scoring system.

[00114] The volume of both hind paws of each animal was measured daily after the administration of the
test item or vehicle and the mean for both paws calculated. Furthermore the hind paw volume measured
on day 1 (prior to first collagen injection and taken as basal volume) for each animal was subtracted from
the paw volume measured on each day afterwards to obtain the net increase in paw volume (or oedema)
for each animal. Additionally, the severity of the arthritis was scored with the same frequency and timing

in both front and hind paws according to the following arthritis index scoring system:
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[ 00130] The statistical significance of the results was eval uated using the

statistics program G aphPad Instat 3. Results are expressed as the

meanst andwodoaraaers4of t he nean, where (n) is the nunber pofr/iBmitovad1968 [ 00131]

Figure 1 is annotated to illustrate the p-values of a conparison of Goup A

vs Goup E. Significant differences are denoted as: *P<0.05, **P<0.01,

***P<0. 001. The difference between groups was eval uated by the

Kruskal - ”f\IS test. for. unpaired data with post-test of Dunn formnultiple

conpar i sond: %lgléﬁqfé”%ftlsko. 05 was taken as significant. [00132] Results

[00133] Ar tihgwéliigg andseddadncerdnd pawladBALigid ce by i njection of chicken collagen

1. When m,ce showed .an arthri (is cor hey were treated with

expanded A%Ciw?)?o}“?ﬁorfé({}létﬁ M SYV?}??%T r%ﬁe ?nén oute. As a control for the

i ntral ynphat Moreahimi thb gtoupd ¢fgsints Iiﬂ'ﬂamemwelhhg eal@deddtdiip)t he vehicle. The

arthrltls r.e _was itaqr d daj e. Table 1). \Wereas untreated m ce
m ce trZaﬁgW&‘ r}gg}?‘@ﬂ pg}a(oé\g%r %PEWS. nfl ammati on of the paws that

| ncr edahe €inilReade fs it uahep erdestts ORME &y paWsCThe aah@ sabrd i 16.

intral ynphatical |l y-delivered expanded ASCs showed significantly reduced

i nfl anmati on. Mreover, the therapeutic effect of intralynphatic

adm niEpérabdn@hDedsn hi gher than the intravenous adm ni stration (see Figure

1). [00134] Conclusion [00135] The present study shows that intral ynphatic

adm ni stration of human ASCs to DBAl mice results in a statistically

si gni flooaastConeeuct i on of the severity of arthritis (as indicated by

arthri x score) [ 00136] Moreover, the therapeutic effect of the

intral%fﬂ'f?rétl @A stration of a total of 640,000 ASCs (in two doses) was

signifi cantly hi gher than the intravenous adm nistration of a total of 5

mlli These results indicate that the intral ynphatic route of

adni nﬁ@qlﬁglﬂ cnoys adinisiEation - o ci ous as a hi gher therapeutic effect is

r eachedowd Ch- mtrhwnes injoctv@rof af mitiadnl @lls pEQIS! JonAd@epdi aughecutiwhialy €5 tibkes in

i nvent i an has been described herein in reference to specific aspects,

featur® and illustrative enbodi ments of the invention, it will be

appr eciradpenl —Ui‘l‘ti?etveﬁd‘l’le injdctibr &ﬂe fllidnfeel VB 203d4rA04RGARCHISIB20404 0168 dose,

i nventi on IS n?t t Lé gd l%ﬂt‘gut rat her extends to and enconpasses

nurer S8 9%5E REAIGEHEEPs 3 Pt iP8S | and enbodi ments. Accordingly, the clains

hereafter set forth are intended to be correspondingly broadly construed,

as i nﬁb@gzﬂg El | hgtlilccanimlmgtra% features, and enbodi nents, within their

Spiri

Group E = Intralymphatic injection of 320,000 cells per dose (160,000 right inguinal node, 160,000 left

one). 2 doses in total, second dose 7 days prior to first.

[00118] Vehicle Control

Group F = Intralymphatic injection of Ringer’s solution. 2 doses in total, second dose 7 days prior to first.

[00119] N=12 mice/group.

[00120] Intravenous administration

[00121] The test item was administered intravenously via the tail vein with the use of a sterile butterfly
needle (25G). The animals received S consecutive doses or 3 alternative days (one per day). Animals

received 0.2 ml of test item as an infusion at a rate of 0.05 ml/min intravenously via the tail vein.

[00122] Intralymphatic administration in inguinal lyvmph nodes
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WO 2011/ 004264PCT/ 1B2010/ 001968 I/We claim 1. A nethod for treating or
repairing danmaged tissue, and/or for the treatnent, nodul ation,

prophyl axwe,20amdiws anel i oration of inflammatory and/ or PCETBIIE0/00196% der s,
in a subject having danaged ti ssue and/or one or nore synptons associ ated
with inflamatory and/or inmune di sorders, which conprises admnistering to
the Iynphatic system of said subject a prophylactically or therapeutically

ef fect] nt of a conposi mcel | s, ul at T-cells
o onb AP et RGeS it 2 S OB pehS i hbs heady §

st ]em Q)ﬁlalv&nﬁlﬁlgpli&%&’!?@y miieg dietpﬂzliﬁo@@lfbdi sensﬁ]!cve a'dpﬂatﬁi@'tcm&) eid (ﬁsglyfe?fon of@kns 1 or
2 further conpr e nistration of an an i. o t he tic

yst eregimCean uib Geehind 3o R i s irors abds fsiered fretods v dRTaEn i s

a(cji m nivather tﬁ&dm@ﬂilhz}l ffattw@re 10€aligddr a:hléﬂtul yf vahitle oﬂfleh&ilﬁﬁ\ﬁ'lﬁl?!élﬁﬂi (a]E zﬁ)(lijetnlil@ of 20 mlllilorll

adm ni s ion.of the stem ce T-ce i broh] ast .ce 5.
e methisED e Bt o The s s oS Eh R TGS iR e 3D s nelel Theaf S 5 55
or 1?wh@un&e@by?FcmmMs$b§emw&ﬁmnkemTfemaﬁmhmﬁﬁhham@mgﬂmﬁmﬂh?dsmema@&hl

regul atory.T-ce or fibroblast c N . The t hod accordin 0.an

br ace g VAt HaH i R EREP s ATe < B8 PEBSGR Vet or gan.

7. The nethod according to any preceding clains, wherein the therapy is
adm m[(?&l?ﬂ%‘)jman%ec? A %(I;sle erlveadl Stelx %plrl] gtelpgrat%rngan

[00125] Human adipose tissue was obtained by liposuction, under local anaesthesia and general sedation.

A hollow blunt-tipped cannula was introduced into the subcutaneous space through a small incision (less
than 0.5 cm in diameter). With gentle suction, the cannula was moved through the adipose tissue
abdominal-wall compartment for mechanical disruption of the fatty tissue. A saline solution and the
vasoconstrictor epinephrine were injected into the adipose tissue compartment to minimize blood loss. In
this way, 80 to 100 ml of raw lipoaspirate were obtained from each patient to be treated.

[00126] The raw lipoaspirate was washed extensively with sterile phosphate-buffered saline (PBS; Gibco
BRL, Paisley, Scotland, UK) to remove blood cells, saline and local anaesthetic. The extracellular matrix
was digested with a solution of type II collagenase (0.075%; Gibco BRL) in balanced salt solution (5
mg/ml; Sigma, St. Louis, USA) for 30 minutes at 37°C to release the cellular fraction. Then the
collagenase was inactivated by addition of an equal volume of cell culture medium (Dulbecco’s modified
Eagle’s medium (DMEM; Gibco BRL) that contained 10% fetal bovine serum (FBS; Gibco BRL). The
suspension of cells was centrifuged at 250 x g for 10 minutes. Cells were resuspended in 0.16 M NH,C1
and allowed to stand for 5 minutes at room temperature (RT) for lysis of erythrocytes. The mixture was
centrifuged at 250 x g, and cells were resuspended in DMEM plus 10% FBS and 1%
ampicillin/streptomycin mixture (Gibco BRL) and then they were filtered through a 40 um mesh and
were plated in tissue culture flasks at a concentration of 10-30 x 10° cells/cm”.

[00127] Cells were cultured for 24 hours at 37°C in an atmosphere of 5% CO, in air. Then, the culture
flasks were washed with PBS to remove non-adhering cells and cell fragments. The cells were
maintained in culture in the same medium and under the same conditions until they reached
approximately 80% confluence, with replacement of the culture medium every 3 to 4 days. Cells were
then passaged with trypsin-EDTA (Gibco BRL) at a dilution of 1:3 which corresponds to a cell density of

approximately about 5-6 x 10° cells/cn’.
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8. The nmethod of claim7 wherein said peripheral |ynphatic organ is a |ynph
node. 9. The nethod of claim8 wherein said | ynph node is an axillary or

i ngui nal wonph/meze. 10. The nmet hod of any precedi ng clpairms2oabrerigésn sai d
adm nistration is carried out by means of a syringe. WO

2011/ 004264PCT/ 1B2010/ 001968 11. The net hod of claim 10, further conprising
the step of using a radiological, ultrasound or inaging device to nonitor

e ook O &0k GOl B ey et EMEE o SR assif atng

damagelit dehissiell danil i@rhd vichicke{ Rk érgolutio UTtah ItrBﬁJs;ferﬁde the§yaingOighdanieétar into
prophéIaX|s of one or nore synptons associated with inflammatory and/ or
i muné™dMSSr der s:

[00129] Statistical Analysis

[00130] The statistical significance of the results was evaluated using the statistics program GraphPad
Instat 3. Results are expressed as the meantstandard error of the mean, where (n) is the number of
animals.

[00131] Figure 1 is annotated to illustrate the p-values of a comparison of Group A vs Group E.
Significant differences are denoted as: *P<0.05, **P<0.01, ***P<(.001. The difference between groups
was evaluated by the Kruskal-Wallis test for unpaired data with post-test of Dunn form multiple

comparisons. A value of P<(.05 was taken as significant.

[00132] Results

[00133] Arthritis was induced in DBA1 mice by injection of chicken collagen II. When mice showed an
arthritis score of 2-4 they were treated with expanded ASCs by intravenous or intralymphatic route. As a
control for the intralymphatic administration, mice were treated with the vehicle. The arthritis score was
monitored daily (see Table 1). Whereas untreated mice or mice treated with vehicle showed high
inflammation of the paws that increased in a time dependent manner, mice treated with
intralymphatically-delivered expanded ASCs showed significantly reduced inflammation. Moreover, the
therapeutic effect of intralymphatic administration was higher than the intravenous administration (see

Figure 1).

[00134] Conclusion

[00135] The present study shows that intralymphatic administration of human ASCs to DBA1 mice
results in a statistically significant reduction of the severity of arthritis (as indicated by arthritis index
score).

[00136] Moreover, the therapeutic effect of the intralymphatic administration of a total of 640,000 ASCs
(in two doses) was significantly higher than the intravenous administration of a total of 5 million cells.
These results indicate that the intralymphatic route of administration is more efficacious as a higher

therapeutic effect is reached with a lower number of cells.

[00137] Accordingly, while the invention has been described herein in reference to specific aspects,

features and illustrative embodiments of the invention, it will be appreciated that the utility of the
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wherein the cell is admnistered to the |ynphatic system 13. A cell
according to claim12, for the use of that claim wherein said stemcells
are nmesemnwbynuloosieem cel ls. 14. The cell of any of cl ai mpPCTAB2000/0B96H or t he
use of those clains, wherein the nmethod further conprises the

adm nistration of an antigen to the |ynphatic system of said subject.

15. The cel | of claim14 for the use of that claim wherein said antigen is
adm ni.stered prior onc rrent% Céh or subsequen d

admi niSEPE DIt SRS ﬂlﬂ‘éte% %rl FICNPSIY ARLTGIYPPAER BT Ofl?eb?SBB‘itsa§etatuéeé1 i

16. Thembdedimems. A&oatdilﬂglyﬁ}thefcﬁlimsi eecaBiegetabrth fratint@ldad 16be whedspindingBitaoadit | gen 1 s
adm ni stere g 1 r ur§ rior Orﬁfs bsequent to the

adni ni’8tHHEG 8%1“1‘6“# 1{‘% %‘Fl?e?ﬁpﬁcéﬁ eat‘?eég??ﬁ:i{“ ?@mﬁ‘lt%é‘fl gPeTE SPEH BBT 98k cel | .

17. The cell according to any of clainms 12 to 16, for the use of those
clainms, wherein the stem
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cell, regulatory T-cell and/or fibroblast cell is admnistered to a
| ynphatic organ. 18. The cell according to any of clains 12 to 16, for the
use of thweeorlmirsd, wherein the stemcell, regul atory PcraBioianubes
fibroblast cell is adm nistered to a peripheral |ynphatic organ. 19.The
cell of claim18, for the use of claim 19, wherein said peripheral
| ynphatic organ is a | ynph node. 20.The cell of claim19, for the use of
clain1%§, wherein said | ynph node is an axillary or inguinal |ynph node.
WO 201 08¥B64PCT/ 182010/ 001968 21. The cel | of any of clains 12 to 20,
for the use of those clains, wherein said admnistration is carried out by
reans lpf a Sygln?e%leod for treating or repairing damaged tissue, and/or for the treatment, modulation,
prophylaxis, and/or amelioration of inflammatory and/or immune disorders, in a subject having damaged
tissue and/or one or more symptoms associated with inflammatory and/or immune disorders, which
comprises administering to the lymphatic system of said subject a prophylactically or therapeutically

effective amount of a composition comprising stem cells, regulatory T-cells and/or fibroblast cells.
2. A method according to claim 1 wherein said stem cells are mesenchymal stem cells.

3. The method of any of claims 1 or 2 further comprising the administration of an antigen to the

lymphatic system of said subject.

4. The method of claim 3wherein said antigen is administered prior to, concurrently with or

subsequent to the administration of the stem cell, regulatory T-cells or fibroblast cell.

5. The method of claim 3 wherein said antigen is administered at least 1,2,3,5 or 10 hours prior

or subsequent to the administration of the stem cell, regulatory T-cells or fibroblast cell.

6. The method according to any preceding claims wherein the therapy is administered to a

lymphatic organ.

7. The method according to any preceding claims, wherein the therapy is administered to a

peripheral lymphatic organ.

8. The method of claim 7 wherein said peripheral lymphatic organ is a lymph node.

9. The method of claim 8 wherein said lymph node is an axillary or inguinal lymph node.

10. The method of any preceding claims wherein said administration is carried out by means of a
syringe.
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comprises the administration of an antigen to the lymphatic system of said subject.

15. The cell of claim 14, for the use of that claim, wherein said antigen is administered prior to,

concurrently with or subsequent to the administration of the stem cell, regulatory T-cell or fibroblast cell.
16. The cell of claim 14, for the use of that claim, wherein said antigen is administered at least
1,2,3,5 or 10 hours prior or subsequent to the administration of the stem cell, regulatory T-cell or

fibroblast cell.

17. The cell according to any of claims 12 to 16, for the use of those claims, wherein the stem

cell, regulatory T-cell and/or fibroblast cell is administered to a lymphatic organ.

18. The cell according to any of claims 12 to 16, for the use of those claims, wherein the stem

cell, regulatory T-cell and/or fibroblast cell is administered to a peripheral lymphatic organ.

19. The cell of claim 18, for the use of claim 19, wherein said peripheral lymphatic organ is a

lymph node.

20. The cell of claim 19, for the use of claim 19, wherein said lymph node is an axillary or

inguinal lymph node.
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21. The cell of any of claims 12 to 20, for the use of those claims, wherein said administration is

carried out by means of a syringe.

22. The cell of claim 21, for the use of that claim, further comprising the step of using a

radiological, ultrasound or imaging device to monitor the location of an injection needle.

23. A kit comprising 1) a medicament comprising of a stem cell, regulatory T-cell and/or

fibroblast population and ii) instructions for the method of claim 1.

24. Use of a stem cell and/or a fibroblast cell in the manufacture of a medicament for treating or
repairing damaged tissue, and/or for the treatment, modulation, prophylaxis, and/or amelioration of one or
more symptoms associated with inflammatory and/or immune disorders, by administration of the stem

cell, regulatory T-cell and/or fibroblast cell into the lymphatic system.,

25. The method of any of claims 1 to 11, wherein the disorder is selected from the group

consisting of celiac disease, rheumatoid arthritis, inflammatory bowel disease and multiple sclerosis.

26. The cell of any of claims 12 to 22, for the use of those claims, wherein the disorder is selected
from the group consisting of celiac disease, theumatoid arthritis, inflammatory bowel disease and

multiple sclerosis.

27. The use according to claim 24, wherein the disorder is selected from the group consisting of

celiac disease, rheumatoid arthritis, inflammatory bowel disease and multiple sclerosis.

28. A stem cell, regulatory T-cell or fibroblast for administration to the lymphatic system.
29. A stem cell, regulatory T-cell or fibroblast according to claim 28, for use in therapy.
30. A pharmaceutical composition for administration to the lymphatic system comprising a stem

cell, regulatory T-cell and/or a fibroblast, and an antigen.

31. A pharmaceutical composition according to claim 30, wherein the antigen is collagen, gluten,

a gluten component, myelin or a myelin component.
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